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Pabouas mporpamMma 1mo MaTeMaTHKe Ha YPOBHE OCHOBHOIO 00ImIero oopasoBaHuUs
cocTaBiieHa Ha OCHOBe TpeOoBaHUi K pe3ylbTaTaM OCBOSHHSI OCHOBHOI 00pa3oBaTelbHOM
nporpamMmsl 0cHOBHOTO o0miero obpazosanusi [ BOY COILI «OL» c.Kpacnocenbckoe, a
TAaK)K€ HAOCHOBE XapPaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTATOB JyXOBHO-HPAaBCTBEHHOI'O
pa3BUTHs, BOCIMTAHUS U COLMANIN3ALMM 00ydaroIuXcsl, peacraBieHHbIX B [Iporpamme
BocruTanusi OOpa30BaTENIbHBIM MPOLIECC OCYLIECTBISETCS C UCIIOJIb30BAHUEM YUYEOHUKOB U
yae0HBIX

ocoOui, BXOISIINX B ICHCTBYIOMUI (enepaibHblil mepeueHb. [lepedeHp y4eOHHKOB €KEeroTHO
YTBEPKAAETCS PUKA30M JUPEKTOPA IIKOJIBI.

IHosicHuTe/IbHAA 3aAIIUCKA
1. O0masi xapakTepucTUKA Y4eOHOT0 NpeIMeTa «<MaTeMATHKA»

PabGouas mporpamma mo maremaruke s oOydaromuxcsi 5S—9 KiaccoB pa3paboTaHa Ha
ocHoBe DeepallbHOTO TOCYIApPCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO OOIIEro
oOpa3oBaHUsl C Y4ETOM H COBPEMECHHBIX MHPOBBIX TpPEOOBAHHA, TMPEABIBIIEMBIX K
MaTeMaTH4eCKOMy 0O0pa3oBaHUIO, M  TPAJULMI POCCHHUCKOrO 00pa3oBaHUs, KOTOpPbIE
o0ecreunBarOT OBJIAJCHHE KIIOUEBBIMH KOMIICTCHIIMSMHU, COCTABIISIONIMMUA OCHOBY  JUIS
HETPEPBIBHOTO O00pa30BaHUs W CAMOPA3BHTHS, a TaKKe IENIOCTHOCTh OOMIEKYIbTYPHOTO,
JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHs OOydaromuxcs. B paboueil mporpamme ydTeHBI
uaen W moJiokeHuss KoHIenmuu pa3BUTHS MaTeMaTHYecKoro oOpaszoBaHuMs B Poccuiickoit
denepanuu.

B omoxy mmdpoBoit Tpanchopmanum Bcex cdep UEIOBEUYECKOW  JAEATEIHHOCTH
HEBO3MOJKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM Oe3 0a30BOI MaTeMaTHYECKON
MOATOTOBKH. YK€ B IIKOJIE MAaTEMATHKA CITYXKUT OMOPHBIM MPEAMETOM JJIsl U3Y4EHHUS] CMEKHBIX
JUCLMIUIMH, a TIOCJ€ IIKOJIBI pealbHOM HEOOXOJWMOCThIO CTAaHOBHUTCA HENpPEPHIBHOE
oOpasoBaHue, 4To TpeOyeT MOJHOIIEHHON 0a30BOW 00IIe00pa3oBaTeIbHON TOATOTOBKH, B TOM
YHCclie U MaTeMaTUYecKOoi. ITO 00yCIOBICHO TEM, YTO B HAIIU JHU PACTET YUCIO MpodeccHii,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTeMaTUKU: U B cepe SIKOHOMUKH, U B
Ou3Hece, 1 B TEXHOJIOTMUECKUX 00JacTsIX, U Jake B TYMaHUTapHBIX cdepax. Takum oOpazom,
Kpyr ILIKOJBHUKOB, JJIsi KOTOPBIX MaTeMaThka MOXET CTaTh 3HAuYMMBIM MPEIMETOM,
pacuupsiercs.

[IpakTHyeckas MOJE3HOCTh MAaTEeMAaTUKU OOYCJIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(GyHIaMeHTaJIbHBIE CTPYKTYPHl HAIIETO MUpA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUECTBEHHBIC
OTHOIICHHUS] OT TPOCTEHMIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, J0 JOCTaTOYHO
CIIOKHBIX, HEOOXOJMMBIX JUIsl Pa3BUTHUS HAYYHBIX U TMPHUKIAAHBIX HAe. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHHWM 3aTPyJAHEHO MOHUMAaHWE MPHUHIIUIIOB YCTPOICTBA M HCIIOJIb30BAHUS
COBPEMEHHOW TEXHUKH, BOCHPUATHE U HUHTEpIpeTalus pasHOOOpa3HOM  COIMANbHOM,
HKOHOMMYECKOM, moauTH4eckoi nHdopmanuu, MaaoddhdekTuBHa MOBCEAHEBHAS MPAKTHUECKas
JesTenbHOCTh. KakqoMy UenoBeKy B CBOEH JKM3HU TMPUXOIUTCS BBITIOJNHATH PACYETHI U
COCTaBIISATh AJITOPUTMBI, HAXOJAUTH U MPUMEHATH (OPMYIIBI, BJIaI€Th MPAKTUICCKUMH TpUEMaMU
reOMETPHUUECKUX U3MEPEHUI M MOCTPOCHUM, YMTaTh MH(OPMAIMIO, MPEACTABICHHYIO B BHJE
Tabnui, auarpaMMm # TpauKoOB, XUTh B YCIOBHSIX HEONPEAeNEHHOCTH W TOHUMATh
BEPOSATHOCTHBIN XapakTep CIydailHbIX COOBITHH.

OpHOBpeMEeHHO ¢ pacivpeHreM chep TPUMEHEHHs MaTeMaTHKU B COBPEMEHHOM
oOmrecTBe BCE 0oJiee BAXKHBIM CTAHOBUTCS MATEMAaTUYECKUI CTHITb MBIIUICHUS, TTPOSBIISIONTHIACS
B OTIPEIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3yueHuss MaTeMaTHKU B apCeHaT MPUEMOB
1 METOJIOB MBIIIJICHUS YeJIOBEKa €CTeCTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKIHS U JEAYKIHUs,
0000111eHNe U KOHKPETU3aIlWsl, aHATN3 U CHHTE3, KIIACCU(UKAIUSI U CUCTeMAaTHU3aIINs,
abctparupoBanue u aHanorusi. OObEKThl MaTEMATHUECKUX YMO3aKIIOUEHHUH, paBuia ux
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKUX MMOCTPOSHUH, CIOCOOCTBYIOT BBHIPaOOTKE



yMmeHusi (popMyaupoBaTh, OOOCHOBHIBATh M JOKA3bIBaTh CYKICHHS, TEM CaMbIM Ppa3BUBAIOT
JIOTMYECKOE MBINUIeHHE. Benymas poib NpUHAUIEKUT MaTreMaTuke W B (hOPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCIIUTAHUM YMEHUH JEHCTBOBATH MO 33JaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE W KOHCTPYMPOBATH HOBBIE. B mpouecce pemieHus
3aJa4 — OCHOBOM y4eOHOH NesATeTbHOCTH Ha YPOKaX MaTeMaTUKU — pa3BUBAIOTCS TAKKe
TBOpYECKas U MPUKJIaIHAsI CTOPOHBI MBIIUICHUSI.

OOyuyeHue MaremMaTHKe Ja€T BO3MOXKHOCTb pa3BUBaTb y OOYYalOIIUXCS TOYHYIO,
panroHaNbHYI0 U WH(GOPMATUBHYIO PeUb, YMEHHE OTOMPATh HanOoJiee MOIXOSIINE S3BIKOBBIE,
CHUMBOJIMYECKHE, TpadUuecKue CpEeICTBA JUIS BBIPAKEHHS CYXKACHUH M HArJSJAHOTO HX
IPEACTaBICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISCTCS
oOriee 3HAKOMCTBO C METOJAMH TTO3HAHHS JCHCTBUTEIHHOCTH, NPEACTABICHUE O TpPEAMETe U
METOJ[aX MaTeMaTHUKH, UX OTIMYHA OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAaHUTApHBIX HAYK,
00 0COOEHHOCTSIX MPHUMEHEHHs] MaTEeMAaTWKH Ui PEUICHHsS HAYYHBIX W TPUKIAIHBIX 3a/ad.
Takum oOpa3omM, mMaTemarnyeckoe oOpa3oBaHUE BHOCHT CBOH BKJIAJ B (pOpMHUpOBaHUE OOIIEH
KYJIBTYpBI YEeTIOBEKa.

W3yueHne MaTreMaTHKH TakKXke CIIOCOOCTBYET JCTETHYECKOMY BOCIHUTAHHIO YEJIOBEKa,
MOHMMAHUIO  KpPacoThl W  M3SIIECTBA MAaTEeMaTHYEeCKUX  PACCYKICHHH, BOCHPHUSITHIO
reOMEeTPUIECKUX (POpM, YCBOCHHUIO U/IeH CHMMETPHH.

2. e 1 0COOEHHOCTH M3yYeHHUSA Y4eOHOT 0 MpeaMeTa
«MaremaTuka» 5 - 9 KiIacchl

[IpuopureTHpIMU TIETIMU OOYYECHHS MaTEMaTHKE B 5—9 Kitaccax sIBISIOTCS:

e (dopMupOBaHHE MEHTPATGHBIX MAaTEMAaTHYECKUX TIOHATHH (YHCIO, BEJIWYHHA,
reomeTpuueckas ¢urypa, nepeMeHHas, BEpOsSTHOCTh, (DYHKIHS), 00ECTICUNBAIOITUX
MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTh ~ MAaTeMaTH4YecKoro  oOpa3oBaHUs
00yJaroIuXcs;

® T0JBEJCHHWE OOYYaIONIMXCS Ha JIOCTYIHOM Ui HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTHKH W OKPYXAOIIEro MHUpPa, MOHMMaHHE MAaTEMaTHKH Kak
94acTu OO0IIeH KyJIbTyphl YeJIOBEUECTBA,

® Da3BUTHE WHTCIUICKTYyaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOy4arommxcs,
MO3HABATEIBPHON  AaKTUBHOCTH,  HCCIICJOBATCIIbCKUX  YMEHHH,  KPUTHYHOCTH
MBIIUICHUS, HHTEpeCca K U3YUYCHHIO MAaTEMAaTHKH;

e (dopmupoBaHue (YHKIMOHAIBLHOH  MaTeMaTHYECKOW TPAaMOTHOCTH:  yYMEHHS
pacrio3HaBaTh ~ NpPOSIBJICHUS ~ MATEMAaTUYECKUX  TOHATHH, 00BEKTOB "
3aKOHOMEPHOCTEH B pEAbHBIX JKU3HCHHBIX CUTYallMSX W TPU U3YYCHHH JPYTUX
y4eOHBIX  TIPEJAMETOB, MPOSBICHHUS  3aBHCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynHpOBaTh WX Ha SI3bIKEC MAaTEMAaTUKU M CO3/1aBaTh MAaTEMaTHUYECKUE MOJICIIH,
MPUMEHATh OCBOCHHBI MaTeMaTHYECKUH amnmapar Juisi PEUICHUs IMPaKTHKO-
OpUEHTHUPOBAHHBIX 3a/1ay, HWHTEPIPETUPOBATH U  OLEHUBATh  IOJyYEHHBIE
pe3yNbTaTHI.

OcHOBHBIE IMHUM CcOAEpKaHMs Kypca wmarematuku B 5—9 kmaccax: «Yucna u
BBIYHCIIEHUSY, «Anredpay («Anredpandeckue BBIpKEHUS», «YpPaBHEHUS M HEPABEHCTBAY),
«Dyukiuny, «[eomerpus» («['eomerpuueckue ¢GUrypsl M UX CBOMcTBa», «l3mepeHue
TEOMETPHUUECKUX BEIHUUH»), «BepoATHOCTh M CTaTUCTUKa». JlaHHBIE IMHUU Pa3BUBAIOTCS
napayuieNbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJHA OT
JIpyroi, a B TECHOM KOHTaKTe M B3auMojieicTBUU. Kpome 3TOro, mx oObeAMHSET JIOTHYeCKas
COCTABIISIONIAs, TPAAUIIMOHHO MPUCYIIIasi MaTEeMaTUKE M MPOHU3BIBAIOIIAS BCE MAaTEMaTUYECKUE
Kypchl U cojepxkatenbubie nuHUH. ChopmynupoBanHoe B DenepanbHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM  CTaHJapTe€ OCHOBHOTO oOmero oOpa3oBaHus TpeOOBaHHE «yMETh



ONEpPHPOBATh TOHATHAMH: OTPEACICHHUE, AaKCHUOMa, TeopeMa, JIOKa3aTelNbCTBO; yMEHHE
pacro3HaBaTh MCTUHHBIC M JIOKHBIC BBICKAa3bIBAHUS, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
CTPOWTH BBICKAa3bIBAaHMS W OTPUIAHMUSA BBICKA3bIBAaHUID» OTHOCHTCA KO BCEM KypcaM, a
(bopMUpOBaHHE JIOTHUYECKHX YMEHHUH pacmpeiessieTcs Mo BCeM rojaaM OOYy4eHHUs Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

Conepxxanne 00pa30BaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3yJIbTaTaM OCBOCHUS
paboueii mporpaMMel, pacupeAeaEHHBIM 10 ToJaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
9TOOBI KO BCEM OCHOBHBIM, TPUHIMIHAIBHEIM BOIpocaM oOydaromiuecs 00Opaliaauch
HEOJTHOKPATHO, YTOOBI OBJIAJICHHE MAaTEMATHIECKUMHU TIOHATHUSAMH M HABBIKAMH OCYIIECTBIISIOCH
MOCIIEIOBATEIbHO M TIOCTYNATENbHO, C COOJIIOJCHUEM NPUHIIUIIA MTPEEMCTBEHHOCTH, a HOBBIC
3HAaHUS BKIIIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTHYEeCKHX IMPEICTABICHUA OO0yJarouInxcs,
paciupsis u yriny0mss e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBS3H.

3. MecTto y4yeOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPTOM
OCHOBHOTO OOIIEro 00pa30BaHUsl MaTeMaTHUKa SIBIISIETCA O0sS3aTEeNIbHBIM MPEAMETOM Ha JaHHOM
ypoBHe oOpasoBanus. B 5—9 xkimaccax yd4eOHBIH mpenmer «MareMaTtuka» TpaTUIIHOHHO
M3y4aeTcsl B paMKax CIEAYIOIINX y4eOHBIX KYpCcOB: B 5S—6 Kiaccax — Kypca «MaremaTukay, B
7—9 kmaccax — KypcoB «Anredpay, «['eomeTpus» u «BEpOSATHOCTh M CTATUCTHKAY.

CornacHo y4eOHOMY IUIaHY Ha W3y4YeHHE MaTeMaTHKU B 5—6 Kiaccax 5 y4eOHBIX YacoOB B
HEJIENI0 B TEUEHHE KAXKIOTO Troja oOyueHus, B 7—9 kimaccax 6 y4eOHBIX YacOB B HEACIIO B
TEUEHNE KaKJIOTO To/1a oO0ydeHusi, Bcero 952 yueOHBIX Jaca.

4. IlnanupyemMble pe3yJbTaThl 0CBOEHHUS Y4eOHOIr0 NpeaMeTa

«MareMaTnKa» Ha YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

OcBoenne yueOHOTO TIpeaMmeTa «MaTtemaThuka» JOJKHO OOecredrBaTh JAOCTHIKEHHUE Ha
YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs CICAYIOIHMX JAYHOCTHBIX, METANpeIMETHBIX |
MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB:

Jluynocmmuuwie pezynomamot

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHs NIPOrpamMMbl Y4eOHOro mpeameTra «MareMmaThka
XapaKTepU3yITCS:

IlarpuoTnyecKoe BOCHUTAHME:

MPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILIEMY pPOCCHUMCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHMEM K JOCTH)KEHUSAM POCCUMCKHX MAaTEMAaTUKOB U POCCHHCKOU
MAaTEeMaTHYECKOM WIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKEHHUM B IPYTMX HayKaX U MPUKIATHBIX
chepax.

L paxiaanckoe M IVXOBHO-HPABCTBCHHOEC BOCIMTAHMEC:

TOTOBHOCTBIO K BBITIOJIHEHHUIO OOS3aHHOCTEH T'paKJIaHWHA W Peallu3alliu €ro MpaB,
MPEJICTaBJICHHEM O MAaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJIICHUH, TPOIIETyp TPakIaHCKOTO 00IIecTBa (BEIOOPHI, OMIPOCHI U TP.); TOTOBHOCTHIO K
0OCYKJICHHUIO ITUYECKUX MPOOIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM J0CTHKCHHUN
HayKd, 0CO3HAaHUEM BA)KHOCTH MOPAIbHO-3THUYECKUX IPUHLHUIIOB B JEATEIBHOCTH YUEHOTO.
TpyaoBoe BocnuTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYAacTHE€ B PELICHUU MNPAKTUUYECKUX 3aJad MaTeMaTHUYECKOU
HAIMpPaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HA MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHATBHON JAEATENHHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM ¥ TOCTPOSHUEM HHAWBUIYaTbHOW TpaeKkTopuu oOpa3oBaHUS U
KU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

QQTQTH‘IQQK!!Q BOCIIMTAHUEC:



CIIOCOOHOCTBIO K 3MOITMOHATBHOMY W 3CTETHYECKOMY BOCIPHSITHIO MAaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJICHUI; YMEHUIO BUACTh MAaTEMaTHUECKHUE 3aKOHOMEPHOCTHU
B UCKYCCTBE.

LleHHOCTH HAYYHOIO NIO3HAHMS:

OpUEHTAIIECH B NIEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEACTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YEJIIOBEKa, MPUPOJbI U OOIIECTBA, MOHUMAHHEM
MaTeMaTHYeCKOW HAyKH KaK cephbl UETOBEUSCKOM IEATEIIBHOCTH, 3TANOB €€ Pa3BUTHS
M 3HAYUMOCTH JUIS pa3BUTHS LMBWIM3AIMU; OBJIAJICHUEM SI3BIKOM MaTEMaTUKH U
MAaTEMaTHYECKOM KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MHPA; OBJIAJACHUEM MPOCTEUIINMH
HaBBIKAMU UCCIIEI0BATEIIbCKOM IEATEILHOCTH.

DuznyecKoe BOCHUTAHU MUDOBAHME KYILTYDDI Bbsl M JMOIMOHANLHOL
QJaronoavyms:

TOTOBHOCTBIO TPUMEHSATH MaTEeMaTHYECKHWE 3HAHUS B HHTEpPECaX CBOETO 3JI0POBbBS,
BEJICHUSI 3JI0POBOTO 00pa3a KU3HU (370POBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHITHU U
OTIbIXa, peryispHas (u3uueckas aKTUBHOCTh); CHOPMHPOBAHHOCTHIO HaBbIKa peQIIeKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOTO K€ IIpaBa JIpyroro 4eioBeka.

KOJOIrMYECKO€e BOCIMTAHNE:

OpHEHTAIMEe Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHWUU JUIS pElIeHUs 3aja4 B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Ccpeapl, TUIAHHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpYXAIOUIel cpeibl; OCO3HAHMEM TIJI00aIbHOIO XapakTepa SKOJIOTHYEeCKHX
poOJIeM 1 yTel UX PeIIeHUs.

HYHOCTHRI BTATEI [I€YHB | ITalH Y roca K
H3MEHAIOIMMCS BHSIM HAJLHOM M NIPUPOIHON bl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO EATEIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCA Y APYTHX
J0Jiel, mpruoOpeTaTh B COBMECTHOM /EATEIbHOCTH HOBBIE 3HAHMS, HABBIKA U KOMIIETEHIIMH U3
OIBITA IPYTHX;

HE0OX0IMMOCTHIO B (POPMUPOBAHNHU HOBBIX 3HAHUH, B TOM yucie GOpMyIupoBaTh UJIEH,
MOHSATHS, TUIIOTE3bl 00 00BEKTaX M SBIEHUSAX, B TOM UHCJIE paHee HE M3BECTHBIX, OCO3HABaTh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIONIMII KOHTpPMEpP, KOPPEKTHUPOBaTh IPUHUMAEMble pEHIeHUs U ACHCTBUS,
(dbopMynupoBaTh U OIICHUBATh PUCKU U MOCIEICTBUSA, (GOPMUPOBATH OTIBIT.

Memanpeomemmnuie pezyibmamaot

MertanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl ydeOHOro npeamera «Marematrkay
XapaKTEepU3YIOTCSI  OBIAQJCHUEM  VHUBEPCANIbHbIMU — NOSHABAMENbHLIMU  OelicmEUAMU,
VHUBEPCAbHLIMU —~ KOMMYHUKAMUBHLIMU  OCUCMBUAMU U  VHUBEPCANbHLIMU  PecyiamueHbIMU
oelcmeusmu.

1) YVuusepcanvuvie nosnasamenvnvle oelicmeusi obecneyusaiom Gopmuposanue 6A306b1xX
KOCHUMMUBHBIX NPOYECco8 00y4aroumuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIUie20 Mupa,
npumMeHenue J102U4ecKux, Uccie008amenbCKux onepayutl, ymeHui pabomams ¢ ungopmayueii).
ba3oBpie JoruyecKue 1CMCTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIIEHUH MEXAY MOHATUSAMHU; (GOPMYIHPOBATH OIMpPEIEICHUS TMOHSITUM;
yCTaHABIMBATh CYIIECTBEHHBI TMpH3HAK Kilaccu(UKalMKM, OCHOBaHUS  JUIS
0000111eHUSs 1 CpaBHEHUS, KPUTEPUH MPOBOIUMOTO aHATN3a;

® BOCIPHUHHUMATH, (GOPMYIUPOBATH U MPeoOPa30BBIBATH CYXKICHUS: YTBEPIUTEIbHbBIE U
OTpUIaTeNbHbIE, €MHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBISBIATh MaTeMaTHYECKHME 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOPEUUs] B
(dakTax, MaHHBIX, HAOMIOJIEHUSX U YTBEPKACHUSAX; Mpeajgaratb KPUTEPHH s
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNI;



JIENIaTh BBIBOJIbI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIIOYEHUH 110 aHAJIOTHH;

pa3duparb J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPXKIACHUN (NpsIMBIE U OT
OPOTUBHOTO),  HPOBOAMUTH  CAMOCTOSITEJIBHO  HECIOXKHBIC  JIOKA3aTeJIbCTBA
MaTeMaTH4YeCKUX (PaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, MPHUBOIUTH IMPHMEPHI |
KOHTpHpUMEpPbI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpaTh cnoco0 pemnieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BAapPHAHTOB
pereHusi, BEIOUpaTh HanOoJiee MOAXO SN C YYETOM CaMOCTOSITENIEHO BBIICIEHHBIX
KpUTEPUEB).

ba3zoBhle uccieoBaTeNLCKNE IeiCTBUSA:

HCIOJIb30BaTh  BONPOCHI  KAaK  MCCIENOBATEIbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTth BOIIPOCEHI, bukcupyromue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEJIbHO YCTAHaBIMBAaTh HCKOMOE W JaHHOE, (OpMHpPOBATH THIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINIO, MHEHHE;

MPOBOJUTH M0 CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY HECJIOKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJOBAHUE [0 YCTAaHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4YecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOMH;

CaMOCTOSITENIFHO  (OPMYJIMPOBAaTh OOOOIICHUS ¥ BBIBOJABI TI0 PE3yJIbTaTaMm
MPOBEIEHHOTO  HAONIONIEHUs,  HUCCIIEOBaHMs,  OIEHUBaThb  JOCTOBEPHOCTh
MOJIyYE€HHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHHUIL;

MPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTUE IMpollecca, a TaKKe  BBIIBUTAThH
MIPENIOJIOKEHNS] O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PaGora ¢ npopmanmeii:

BBISIBJISIT HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(DOPMAIINH, TaHHBIX, HEOOXOUMBIX
IUTsl pEIICHUS 3a/1a4H;

BBIOMPATh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATh HH(POPMAITUIO
pa3IMYHBIX BUJOB U (OPM IPEICTABICHIS,

BBIOMpaTh (POpMy IpenCTaBICHUS WHPOPMAIMHA U WILTIOCTPUPOBATH PEIIacMbIe
3aJ]auu CXeMaMH, JuarpaMMaMu, HHOH rpadukoil 1 mX KOMOUHAIIUSAMUY;

OIICHUBATh HAJEKHOCTh HHPOPMALIUH TI0 KPUTEPHSM, NIPEIOKEHHBIM YUUTEIIEM
win c(hOPMYITUPOBAHHBIM CaMOCTOSITEIIBHO.

2) Vhusepcanvhvle KOMMYHUKGmMUBHbBLE Oelicmausi 0becneuusaiom coopmuposaHHocmy
COYUANBHBIX HABLIKOB 00YUAOUUXCAL.

Oouenne:

BOCIIPUHUMATH U (DOPMYIHUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBHUSAMH U LETISIMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS TI0 XOJy peIIeHus 3aJayd,
KOMMEHTHUPOBAThH MOJYYCHHBIN PE3yNbTarT;

B X0J€ OOCYXKIEHHUs 3a/aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOIeMbl, peraeMoii 3a7auu, BbICKa3bIBaTh UJICH, HAIICTICHHbIE HAa MOWCK PEIICHUS;
CONOCTABJIATh CBOU CYXKIEHHMS C CYXKACHHAMHM JpPYrUX YYacTHUKOB JMajora,
oOHapyXHuBaTb pa3IMuuMe M CXOJCTBO MNO3MLIMH; B  KOPpPEKTHOH (opme
(dbopMynMpoBaTh pa3HOTIACHs, CBOU BO3PAKEHHUS;

IIPEACTABIATh PE3YJbTaThl pELICHMs] 3aJayd, DSKCIEPUMEHTa, HCCIEI0BaHUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (OpMAaT BBICTYIUIGHUS C Y4€TOM 3ajad
MIPE3eHTAIH U OCOOCHHOCTEN ayAUuTOPUH.

g;g!leyg!anggTng;

MMOHUMATh U HCIIOJIb30BAaTh IMPECHUMYIIICCTBA KOMaHIHOH U HHHHBHHyaﬂBHOﬁ pa60TBI
pru PCIICHHUN y‘-IC6HBIX MAaTCMAaTUYCCKUX 3a/ia4; MMPUHHUMATL LCJIb COBMECTHOM
ACATCIIBHOCTH, INNIAHWPOBATH OpPraHU3aluio COBMECTHO pa60TBI, pacnpeacisaiThb



BHJIBI pabOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTaT PaboThI; 0000IIATh
MHEHHUS HECKOJILKHX JTIOJICH;

® y4acTBOBAaTh B TPYMIOBBIX (opmax paboThl (0OCYXIeHHS, OOMEH MHCHUSIMH,
MO3TOBBIE HITYPMBI H JIp.); BBIIOJHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOU
JNEUCTBUS C APYrUMHU 4YI€HAMM KOMaH[bl; OLIEHMBAaTh KadeCTBO CBOETO BKJIAJa B
o0l  OpOAYKT N0  KPUTEpUSM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMHM
B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecyniamuesnsle Oeticmaus obecneuusaiom opmuposanue cCmoiCilo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUYHOCTIU.
MOODILAHU3AINS:

® CaMOCTOATEIbHO COCTaBIATH IUIAH, aJTOPUTM pELIEHUs 3aJadd (WM €ro 4acTb),
BBIOMpATh CIOCOO pelIeHHs C YYETOM MMEIOIIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN ¢ yIETOM
HOBOM MH(poOpMaLHK.

CaMOKOHTDOJIb:

e BJAJETh CHoco0amMM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ynbTara
pelIeHrs MaTeMaTHIeCKOH 3a1auu;

® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHUU 33]1a4l, BHOCUTh
KOPPEKTUBBI B JAESITETLHOCTh HA OCHOBE HOBBIX 0OCTOSITENHCTB, HAllIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

® OLEHUBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TIOCTaBJICHHOM LENu U
YCIIOBUSAM, OOBSICHATh NMPUUYHMHBI TOCTHKEHHUS WM HEJOCTIKEHHUS IIeNH, HaXOIUTh
OLIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

Ilpeomemmnuie pe3yromamal

[IpenmeTHbie pe3yibTaThl OCBOCHHS paboueil TpOrpaMMbl MO MaTeMaTHKE
MPEICTAaBICHB 10 TroJaM OOy4eHHUs B CICAYIOIIMX pa3jeiax IMporpaMMbl B pPaMKax
OT/IEIBHBIX KypCOB: B 5—06 Kiaccax — Kypca «Martemarukay, B /—9 Kjaccax — KypcoB
«Anrebdpay, «['eomerpus», «BeposTHOCTh U CTATUCTHKAY.

PasButne JIOTMYECKUX TIPEICTABICHWA W HABBIKOB JIOTMYECKOTO MBIILICHHSI
OCYIIECTBIISICTCS HAa MPOTSHKCHUU BCEX JIET OOYYEHHsI B OCHOBHOM INIKOJIE B paMKaX BCEX
Ha3BaHHBIX KypcoB. [Ipenmnosaraercs, 4To BBITYCKHHK OCHOBHOM IIKOJIBI CMOXET CTPOHTH
BBICKa3bIBaHUS W OTPUIAHUS BBICKAa3bIBaHWI, paclo3HaBaThb HWCTHHHBIE W JIOKHBIC
BBICKQ3bIBaHUS, TMPUBOJUTH MpPUMEPbl W  KOHTPIPUMEPHI, OBIAACET IMOHITUIMU:
OTIpeJ/ICIICHNE, aKCHOMa, TEOpeMa, JO0Ka3aTeJIbCTBO — M HAyYWTCS WCIOJIb30BAaTh UX IPH
BBITIOJTHEHUH YUEOHBIX ¥ BHCYUEOHBIX 3a/1a4.

PaGouasi nporpaMmMa y4e0HOIo Kypca
«MartemaTtuka» 5—6 KJaacchl
1. Iean u3ydeHusi yaueOHOI0 Kypca

HpI/IOpI/ITeTHHMI/I OCJIsIMU 06yquI/151 MaTeMaTHUKe B 5—6 kitaccax sBISIOTCS:
¢ [POJAOJIKCHUC Q)OpMHpOBaHI/ISI OCHOBHBIX MAaTE€MaTHYECKUX IMOHITHUMI (‘-II/ICJ'IO,
BCJIIMYMNHA, TCOMCETPHUUYCCKAA (I)Hrypa), 06CCHC‘-II/IBaIOH_II/IX MNpECMCTBCHHOCTh U
NEPCICKTUBHOCTb MATEMATUUYCCKOT'O o6pa30BaH1/151 06yqa10m14xc;{;
® Pa3dBUTHUC HUHTCIUICKTYAJIbHBIX W  TBOPYCCKUX CIIOCOOHOCTEH 06yqa101111/1xc;1,
MO3HABaTEIbHOM AKTUBHOCTH, HCCJIICAOBATCIbCKUX YMCHHﬁ, HHTEpPCCa K H3YYCHHIO
MaTEMaTHUKU,



® [0JBEJCHHME OOYYaIOIIMXCS Ha JOCTYIHOM JUIi HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMATUKH U OKPY>KAIOILIEr0 MUPA;

e (¢opmupoBanue (YHKIMOHAIBHOH  MaTeMaTW4eCKOH  TIpaMOTHOCTU:  YMEHHSA
pacro3HaBaTh MaT€MaTHUECKHEe OOBEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYallHsX,
MIPUMEHSITh OCBOEHHBIE YMEHHUS JUIsl PELICHUS NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad,
MHTEPIPETUPOBATh IOJYyYEHHBIE pE3yJabTaTbl U OLEHUBAThb MX HA COOTBETCTBUE
MIPAKTHYECKOU CUTYalUU.

OcHOBHBIE JITUHUM COJIEP’KaHUs Kypca MaTeMaTUKU B 5—6 Kinaccax — apupMeTudeckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapaslIeNbHO, KaX/1as B COOTBETCTBUM C COOCTBEHHOMU
JIOTUKOM, U OJJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYT'Oii, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUHU.
Taxxe B Kypce IpOUCXOIUT 3HAKOMCTBO € 3JIEMEHTaMH ajreOpbl U OMUCATENbHOM CTaTUCTHKY.

N3ydenue apudpmeTnyeckoro marepuana HauMHAETCSl CO CHCTEMAaTU3allud M Pa3BUTHS
3HAaHUM O HATypalbHBIX YHCIAX, IIOJIYYEHHbIX B HadaJbHOM 1mkosie. Ilpm stom
COBEpIICHCTBOBAHWE BBIYMCIUTEIBHON TEXHUKHM U (OPMHpPOBAHHE HOBBIX TEOPETHUECKUX
3HAHUW COYETAeTCs] C Pa3BUTUEM BBIUMCIMTEIBHOW KYJIbTYpbl, B YaCTHOCTU C OOy4YEHHEM
MPOCTENIINM NMpUEMaM IPUKHUJIKA U OLIEHKU Pe3yIbTaTOB BBIYUCIIEHUN. 3yueHne HaTypanbHbIX
YHCeN MPOJI0JDKAeTCs B 6 Kilacce 3HaKOMCTBOM € HAYaJTbHBIMU TIOHSTHSIMHA TE€OPUH JIETTUMOCTH.

Jpyroit kpymHblii OJOK B coAepaHUHM apuPMeTHYecKoll JuHUM — 3T0 apobu. Hauamno
M3Y4YeHUs OOBIKHOBEHHBIX M JIECATUYHBIX IpoOeil oTHeceHOo K 5 Kiaccy. DTO HEpBBIM 3Tam B
OCBOEHHUHU ApoOel, KOoTja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMHU, NOHATUSMU TEMBI.
IIpu 3TOM paccMoTpeHne OOBIKHOBEHHBIX Ipo0eil B MOJHOM 00bEME MpPEIIeCTBYET U3YyUCHHUIO
JECSITUYHBIX Jpo0Oeif, uTo 11e1eco00pa3Ho ¢ TOUKH 3PEHHMSI JIOTUKH U3JI0KEHHS YUCIOBON JTMHUH,
KOIr/la TpaBujia JEHCTBUM € JECATUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMaMH  BBIMIOJHEHUS] JEUCTBUH € OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C
NECATUYHBIMM ~ ApOOSMH  PACHIMPUT BO3MOXHOCTH Ui MOHMMaHUS  OOy4aroLUMUCS
IPUKIAJHOTO TPUMEHEHUS HOBOM 3allMCH INPU M3YYCHUM JPYIMX MPEIMETOB MU IpU
MPaKTUYECKOM HCIoJb30BaHWU. K 6 Kimaccy oTHec€H BTOPOHM dTanm B M3y4eHUU ApPOOeH, Tie
IIPOMCXOJUT COBEPLICHCTBOBAaHME HABBIKOB CpPaBHEHHUs U IpeoOpa3oBaHUs ApoOeil, 0CBOEHHE
HOBBIX BBIYMCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHME TEXHUKW BBIYUCICHHN, B TOM YHCIE
3HAYeHUH BBIPAKEHHUH, COJEpKALIMX U OObIKHOBEHHBIC, U JECATHUYHBbIE IPOOH, YCTAaHOBIICHHE
CBsI3eM MEX1y HUMH, PAaCCMOTpEHHE NMPUEMOB pelleHMs 3afad Ha apoOu. B Hauvane 6 kiacca
IIPOUCXOJUT 3HAKOMCTBO C TIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO N3YUEHMSI TTOJI0XKUTENIBHBIX M OTPULIATEIbHBIX YUCEN SIBJISETCS TO, YTO OHU
TaKXKe MOI'YT pacCMaTpHUBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hayane M3y4eHUS TEMbl
«IlonoxxutenbHpIE U OTPULIATEIBHBIE YNCIa» BblAEHsAeTCs noarema «llemsle yncna», B paMKax
KOTOpOH 3HAaKOMCTBO C OTPUUATEIIbHBIMM YHWCIAMU U JEUCTBUAMM C IOJIOKUTEIBHBIMU U
OTPULATEILHBIMY YHCIAMU IIPOUCXOJUT HAa OCHOBE COJIEPKATENBHOIO MOAX0AA. JTO MO3BOJISAET
Ha JJOCTYIIHOM YPOBHE ITI03HAKOMUTH yUaIMXCs IPAKTUYECKH CO BCEMH OCHOBHBIMM IMOHATUAMU
TE€Mbl, B TOM 4YMCJ€ W C IpPaBUIaMU 3HAKOB IpPU BBINOJHEHUU apu(PMETHUUYECKHX JCHCTBUH.
W3yueHune palMOHANBHBIX YHCEI HAa 3TOM HE 3aKOHYMTCS, a OyldeT NpOJODKEHO B Kypce
anreOpbl 7 KJlacca, YTO CTAHET CIEAYIOIIUM MPOXOJOM BCEX MPUHIMIINAIBHBIX BOIPOCOB, TEM
CaMbIM pa3JielieHue TpPyJHOCTeH oOsieryaer BOCHpPUATHE MaTepHualia, a paclpeieieHue BO
BPEMEHHU CIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

IIpu oOyyeHMH pelIEHHIO TEKCTOBBIX 3aJad B 5—06 KjJaccax HCHOJIb3YIOTCS
apupmeTHyecKkre TNpUEMBI pemlieHus. TeKkCcToBble 33JadyM, pellaeMble MpH  OTpabOTKe
BBIUMCIIUTENIbHBIX HABBIKOB B 5—O6 KjaccaX, pacCMaTpHUBAIOTCS 3aJjaydl CIEAYIOIIUX BHJIOB:
3aJjauu Ha JIBI)KEHUE, Ha YacTH, Ha MOKYIIKU, Ha paboTy U MPOU3BOJUTEIBHOCTD, HA NMPOLIEHTHI,
Ha OTHOIIEHUS U mponopuuu. Kpome toro, obydaroniyecs 3HAaKOMSTCS ¢ MPUEMaMU PELICHUS
3a7a4y 1epebopoM BO3MOXKHBIX BApUAHTOB, ydaTcsi paboTaTh ¢ HHPOpMAaLME, MpeCTaBIeHHOH B
(dbopme TabIuIl UM JUArpaMM.

B  paboueii mporpamme  mpenycMOTpeHO  (OpPMHUpOBAaHHE  MPOIEAEBTUUYECKUX
anreOpandeckux npejacTaBieHuil. bBykBa kak ciMBOJI HEKOTOPOTO YHCIIa B 3aBUCUMOCTHU OT



MaTEeMaTUYECKOIO0 KOHTEKCTa BBOJUTCS IOCTENEHHO. bByKBEHHas CHMBOJIMKA LIMPOKO
UCTIOJB3YEeTCA MPEXKJE BCETrO ISl 3alUCH OOLIMX YTBEPKICHUW M TPEUIOKEHUH, Gopmyl, B
YaCTHOCTH /ISl BBIYMCIIEHUS TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENSD YHCIA.

B kypce «Marematukn» 5—6 KIaccoB TMpeACTaBieHA HArJsAHAas Te€OMETpHs,
HamnpaBjCHHAsT Ha pa3BUTHE OOPA3HOTO MBINUICHUS, TNPOCTPAHCTBEHHOTO BOOOPAKCHHMS,
M300pasUTENbHBIX YMEHUH. OTO BaXHBIM dTall B W3YYCHHH T'€OMETPUH, KOTOPBIN
OCYILIECTBJISIETCS HAa HAIJSAHO-IIPAKTUUECKOM YpPOBHE, OIMpaeTcs Ha HargaJHo-00pa3Hoe
MBIIUIEHHE OO0ydarommuxcs. Bojbmnas posib OTBOAUTCS MPAKTHYECKOW AEATEIBHOCTH, OIBITY,
OKCTIIEPUMEHTY, MOAeIHpOoBaHui0. OOyJaromuecs: 3HaKOMATCS ¢ TEOMETPUICCKUMHU  (PUTYypaMH
Ha TUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYpAUAMH, y4aTcs H300paxarh Ux
Ha HEJIMHOBAHHOMW U KJIETYaToON Oymare, pacCMaTpUBaIOT UX MpocTeiime cBoicTBa. B mpoiecce
W3Y4YEHHUs HAIJISIIHOM reOMETpUH 3HAHUS, MOJTYYEeHHbIE 00yJarollMMHCS B HAyaJbHOM ILKOJE,
CUCTEMATU3UPYIOTCS U PACLIUPSIFOTCS.

2. MecTo YueOHOI0 Kypca B YUeOHOM ILJIaHe

CornacHo ydeOHOMYy TuTaHy B 5—6 KiaccaXx W3ydaeTcss WHTETPUPOBAHHBIA TpPEAMET
«MatemaTHKa», KOTOPBIM BKIIIOYAeT apu(pMETHUYECKU MaTepual W HarjsgHyl0 T€OMEeTpUIo, a
TAKXC MNPONCACBTUYCCKHUE CBCACHUA U3 anre6p1;1, SJIEMEHTEI JIOTUKW W Hadajla OIHUCATEILHOU
CTAaTUCTUKMU.

CornacHo yueOHOMY TUIaHy Ha M3ydeHHE y4eOHOTO Kypca «MaTeMaTHKa OTBOIUTCS:

e B 5Kiacce 5 yueOHBIX 4acoB B Hezelto, Bcero 170 yueOHBIX 4acoB;
e B 6 Kimacce 5 yudeOHBIX 4acoB B Heflelto, Bcero 170 ydeOHBIX 4acoB.

3. Conepxanue yueOHOro kypca '""Maremaruka'"

2.
KIACC

Hamypanonple yucig u nyins

HarypansHoe uymcno. Psan matypampHbix umcen. Yucno 0. M3oOpakeHue HaTypabHBIX
YuCcel TOYKAMH Ha KOOPIWHATHOW (YMCIIOBOM) mpsimMoi. [lo3uIMoHHas cucTeMa CUYUCIICHUS.
Pumckass Hymepaius Kak npuMep HEMO3MIIMOHHOM CHCTEMBbI cuMciieHus. JlecsiTuuHas cucrtema
curciieHus. CpaBHEHHME HATypalbHBIX 4YHUCEN, CPAaBHEHUE HATYypaJbHbIX YHCEN C HYIEM.
CrniocoObl  cpaBHeHHs. OKpyriieHHe HarypalbHbIX uuncen. CloKeHHe HaTypajdbHBIX YHCEI,;
CBOMCTBO HYJIS MpU CIOXKEHUH. BolunTanue kak neiicTBue, 00paTHOE CI0KESHHIO.

YMHOXEHUE HaTypalbHBIX YHMCEN, CBOMCTBA HYJS U €QUHULBI IpU YMHOXKEHUU. [lenenue
Kak jeicTBue, oOpaTHOe yMHOXKeHH0. KOMIOHEeHThI neiCcTBUH, CBsA3b Mexay HUMH. [IpoBepka
pesynbrata apudmerudeckoro neiictBus. I[lepemecturenbHoe U codeTaTelnbHOE CBOWMCTBA
(3aKOHBI) CIIOKEHHSI U YMHOXEHHS, pacHpeleUuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHHUSI.
Hcnonb3oBanue OYKB [Uisi 00O3HAUYEHHsS HEU3BECTHOTO KOMIIOHEHTa M 3alHiCH CBOMCTB
apudmernueckux nedcTBUi. JlenmuTenn W KpaTHbIE YHCIA, Pa3lOKEHHE HA MHOXKHUTEIH.
[IpocTeie u cocraBHble uncna. [lpusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octatkom.
CreneHb ¢ HaATYpaJbHBIM MTOKA3aTeNeM. 3allMCh YKMCIIAa B BUJIE CYMMbI Pa3psIHbIX CIIaraéMbIX.

UucnoBoe BblpakeHHE. BblunciaeHue 3HAYEHUH YHCIOBBIX BBIPAKEHHUH; MOPAJIOK
BBINIOJTHEHUS ACHCTBUI.

Hcnonp3oBaHnre 0pU BBHIYUCICHUSX TEPEMECTUTEIHHOIO M COYETATENbHOTO CBOMCTB
(3aKOHOB) CIIOKEHHS U YMHOXKEHUS, paCIIPEICIUTEILHOTO CBOMCTBA YMHOKECHHSL.

Apoou

[IpencraBienne o apodu Kak crocode 3amucu 4acTu BennurHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE U HeMpaBUIIbHBIE Ipoou. CMelianHas ApoOb; MpeAcTaBIeHNEe CMEIIaHHOW IpoOH B



BUJIC HENPAaBHIBHOM ApOOM W BBIJCICHHE LEJIOH YacTH YWCIIa U3 HEMpPaBWIBHOW JIPOOH.
N3o0paxkenue apoOeii ToukaMu Ha YUCI0BOH mpsiMoii. OcHOBHOE cBOMCTBO apoOu. CokpaieHue
npob6eii. IlpuBenenue npoOw k HOBOMY 3HameHaten. CpaBHeHue apooOeit. CroxeHue u
BbIUMTaHHUE JpoOeil. YMHOXKEHHE U JenieHne apobeii; B3auMHO-o0paTHble n1poou. Haxoxnenue
YaCcTH 1eJIOT0 U LEJOTOo 1o ero 4acTh. [lecarnynas 3anuck apobeii. [IpencraBnenne aecsaTHUHON
IpoOu B BHJE OOBIKHOBEHHOW. M300pakeHHME MECATUYHBIX IPOOCH TOYKAMH Ha YHCIOBOU
npsimoii. CpaBHEHHE [ECATUYHBIX JApoOeil. Apudmerndyeckue ACHCTBUS C JIECITHYHBIMU
npo6simu. OKpyriieHHe eCATUIHBIX APOOEH.

Pewienue mekcmogbix 3aday

Pemenne TeKCTOBBIX 3a7ad apu(PMETHUYECKUM CIOocoOOM. Pemenue iormveckux 3amad.
Pemenue 3amay nepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcrnosbp3oBaHue MpH pelIeHU 3aja4
Tabin U cxeM. Pemenue 3amay, coiepXaliMx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYMHBIL:
CKOPOCTb, BpPEMsI, PAacCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EIUHUIBI M3MEpEHUs: MaccChl,
00BEMa, 11eHbI; paCCTOSIHUS, BPEMEHH, CKOPOCTH.

CBsi3p MEXIy €IUHHUIIAMH U3MEPEHHs KaXXI0W BETMYMHBI. PerieHne oCHOBHBIX 3ajad Ha
npo6u. [IpencraBnenne NaHHBIX B BUAE TaOIHI], CTOJIOUATHIX TUATPAMM.

Haonaonaa ceomempus

Harnsanueie npeacraBineHus o purypax Ha miIOCKOCTU: TOUKa, MpsiMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroia. IIpsMol, ocTpelil, Tynoil U pa3BEPHYTHIN
yrael.  JlnuHa oTpe3ka, MeTpUYeCKHWe €AMHMLbBI JIuHbl. JIuHa JIOMaHOM, TepuMeTp
MHOTOYroJIbHUKA. M3MepeHne M MOCTpoeHue YIJIOB C MOMOUIbI0 TpaHcnopTtupa. Harmsanoie
mpejacTaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYIOJIBHHUK; MPSMOYTOJbHHK, KBaJparT;
TPEYroJibHUK, O paBeHCTBe ¢uryp. M3obpaxeHue ¢uryp, B TOM 4uCle Ha KJeT4aroil Oymare.
[TocTtpoenne koHpurypanuii U3 yacTted MPSAMON, OKPYKHOCTH HA HEIMHOBAHHOW W KJIETYATOMU
Oymare. HMcmonp30BaHME CBOWCTB CTOPOH W YIJIOB MPsAMOYroJbHUKA, KBajapaTa. Ilmomians
MPSIMOYTOJIbHUKA U MHOTOYTOJIbHHKOB, COCTABJIEHHBIX W3 MPSIMOYTOJbHUKOB, B TOM YHCIIE
¢buryp, n3o0pax€HHbIX Ha KieTdyaToil Oymare. Exaununbl m3mepenus miomanu. Harmsaneie
MIPEJICTaBICHUS] O TMPOCTPAHCTBEHHBIX (UTypax: NPSIMOYTOJbHBIA Mapajuienenunesn, Kyo,
MHOTOTpaHHUKH. M300pakeHHWE TPOCTEHIIMX MHOTOTpaHHUKOB. Pa3BépTkm kyba u
napajuienenunena. Coznanue Mojeseid MHOTOTpaHHUKOB (U3 OyMaru, IpoBOJIOKH, TUIACTUIIMHA U
ap.). O6bEM PSIMOYTOJILHOTO TMapajuienenuneaa, kyoa. Equauier usmepenus oobéma.

6 Knacc
Hamypanonsle uucia

ApubmMernueckne IEHCTBHS ¢ MHOTO3HAYHBIMH HATypPaJIbHBIMH 4YHUCIaMHU. YHCIIOBBIE
BBIpQKEHUS, TOPSIOK ACHCTBUHN, MCIOJIB30BaHHWE CKOOOK. Mcmosb30BaHME MPH BBIYUCICHUSX
MIEPEMECTUTEIBHOTO U COUYETATEILHOIO CBOMCTB CIOXEHUS U YMHOXKEHHUS, PACIPEIEIUTEIIBHOTO
CBOICTBAa YMHOXEHUS. OKpYIJIeHHE HAaTypalbHbIX YHCEIL.

Jlenutenn W KpaTHbIE YWCiIa; HAMOOJBIIMN OOIIMI AETUTeIh M HaWMMEHbIIEe oOIee
KpatHoe. J[enMMOoCTh CyMMBbI U IPOU3BENCHHUS. [leneHne ¢ 0CTaTKOM.

Upodu

OOBIKHOBEHHAs Jp0oOb, OCHOBHOE CBOMCTBO JIpOOH, COKpalieHue aApooOeit. CpaBHEHHE H
yrnopsiiounBanue apobei. Pemenue 3amad Ha HaXOKJI€HUE YACTH OT IIEJIOTO U IEJNOro MO €ro
gactu. J[poGHOe umcio kak pe3ynabTaT AeneHus. [IpernctaBieHue AecATUYHONW poOU B BHJE
OOBIKHOBEHHON JIpOOM W BO3MOXHOCTH TpPEACTaBICHHUS OOBIKHOBEHHOW JpoOM B BUIE
necsTuuHOM. JlecaTuunble qpodu M MeTpudeckas cuctema mep. ApudMeTHueckue IeHCTBUS U
YHCIIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMH U JIECSITUYHBIMU JPOOSIMH.

OtHomenue. [enenne B AaHHOM oOTHomieHWU. Macmrtal, npomoprus. [IpumeneHue
Mponopuuy npu peumieHuu 3anad. [lonstue npoueHra. BrlunciieHHEe MPOLEHTAa OT BEJIMYHMHBI U
BEITMYMHEI TIO €€ MPOIEHTY. BhIpakeHne MpoIeHTOB JeCITHUHBIME Apo0sMu. Pemienue 3agad Ha
MPOLEHTHI. BrIpa)keHNE OTHOLLIEHUS BEJIMYMH B IIPOLICHTAX.

Ji! melbH J11) HLEIbH



IlonoxurenpHple U oTpuuarenbHele 4ucna. [Llemble uywcina. Mopgyns  4wmcia,
reoMeTpuuecKkas MHTepHperanuss Moayias uucia. M3o0pakeHue yucesl Ha KOOPAMHATHOMN
psAMOM. YnCI0BBIE IPOMEKYTKH.

CpaBHenue uncein. ApupMerndeckue AeUCTBUS C MOJOKUTEIbHBIMU U OTPHULIATEIIEHBIMU

YHCIIAMHU.

[IpsimoyrosnpHas cuctemMa KOOpJAUHAT Ha IUIOCKOCTU. KoopanHaTel TOYKM Ha MJIOCKOCTH,
abcmucca u opauHara. [loctpoenue Touek u Guryp Ha KOOPAWHATHOH MIIOCKOCTH.

byxeennoie evipadcenus

[Tpumenenne OyKB ISl 3alTUCH MAaTEMAaTUYECKUX BBIPAKEHHUN M MpemioxeHnid. CBoiicTBa
apu(MeTHIECKNX NeicTBUN. ByKBEeHHBIC BBIPAXECHUS M UYWCIOBBIC IOJICTAHOBKU. ByKBEeHHBIE
PaBEHCTBA, HAXOXJEHUE HEN3BECTHOIO KOMIIOHEHTa. MDopMyibl; (opMylbl NEepUMeTpa U
IJIOLIA/IM MPSIMOYTOJIbHKKA, KBajpaTa, 00bEMa napajuiesenunesna u Kyoa.

Pewenue mexemoegoix 3a0ay

Pemenne TekcToBBIX 3a1ad apupMETHUECKUM crocoOoM. Pemienue nmormyeckux 3aaad.
Pemenue 3aia4 nepebopoM BceX BOSMOKHBIX BAPUAHTOB.

Pemenue 3amau, copepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINX BETUYHUHBI: CKOPOCTb, BPEM,
paccTosiHME; 1I€Ha, KOJWYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb, BpeMs, OO0BEM palOTHI.
Equaunel u3MepeHusi: Macchl, CTOMMOCTH; PACCTOSIHUS, BPEMEHM, CKOpoCTU. CBS3b MEXIY
€IMHULIaMU U3MEPEHUS KaXKJ101 BEJINYUHBI.

Pemenne 3amauy, CBS3aHHBIX C OTHOIIEHHEM, NPONOPLUUOHATIBLHOCTBIO BEJIWYHH,
MIPOLIEHTAaMU; PeLIeHHe OCHOBHBIX 3a/1a4 Ha JPOOU U MPOIECHTHI.

OneHka ¥ NpUKUIKA, OKPYTJIIEHHE pe3yJbTaTa.

CocraBieHne OyKBEHHBIX BBIp@KEHUU IO ycloBHUIO 3afauu. [IpencraBieHue JaHHBIX C
noMoipo Tabmuu v aumarpamM. CronOyarele auarpaMMbl: YT€HHE W HocTpoeHue. UreHue
KpPYTOBBIX AHArpaMM.

Hacnaonaa ceomempua

Harnsanele npexncrtaBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, IpsMas, OTPE30K, JIyd,
yroja, JOMaHas, MHOTOYIOJIbHUK, YETBIPEXYIOJIbHUK, TPEYrOJbHUK, OKDPYKHOCTb, KpYT.
B3aumHOe pacnosio)keHHe BYX IpAMBIX Ha IUIOCKOCTH, MNapajuIeIbHBIE  IPSMBIE,
NEPIEHIUKYIIpHBIE NpsAMble. M3MepeHne pacCTOSIHUM: MEXIy IBYMS TOYKAMH, OT TOYKH [0
IIPSIMOM; JUIMHA MapIIpyTa HAa KBaJAPaTHOU CETKE.

W3mepenne M NOCTPOEHHUE YITIOB € IMOMOIIBIO TPAHCHOPTUPA. BuAbl TpeyroJbHUKOB:
OCTPOYTOJIbHBIA, TMPSIMOYTOJBHBIN, TYIMOYrOJbHBIH; paBHOOECAPEHHBINH, PaBHOCTOPOHHUM.
YeTbIpEXYroJbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpsAIMOYroiapHuUK, KBaapar: UCIOIb30BAHUE
CBOMCTB CTOpPOH, YIJIOB, AuaroHaiei. M3zo0pakeHne reomMeTpudeckux (Uryp Ha HEJIMHOBAHHOU
Oymare C HCIIOJIb30BaHUEM LUPKYINs, JUHEWKH, yrojbHHKa, TpaHcropTtupa. IlocTpoenus Ha
KJIeT4aToil Oymare.

[lepumeTp MHOTOYyrosIbHUKA. [TOHATHE Momanu GUTYphl; €TUHHULIBI U3MEPEHUS TUIOLIAIH.
[TpubnnxénHoe wu3MepeHue Iwlomand ¢Guryp, B TOM 4HCIE€ Ha KBaJpaTHOM CeTKe.
[TpubnmxéHHOE N3MEpEeHne JUTMHBI OKPYKHOCTH, MJIOLIAIU KpyTa.

CuMMeTpus:  LeHTpallbHasi, oceBasi M 3epKaibHasg cummerpuu.  Iloctpoenue
CUMMETPHUYHBIX QUryp.

Harnsanele npeacTaBieHHss O MPOCTPAHCTBEHHBIX (urypax: napaijenenunes, Kyo,
npu3Ma, NUpaMuia, KOHyc, HWIMHAD, map u cdepa. M3o0paxeHne npocTpaHCTBEHHBIX (QUTYD.
IIpumepbl  pa3BEPTOK MHOTOIPAaHHUKOB, IWIMHApa U KoHyca. Co3gaHue Mozenen
IIPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, NMpPOBOJIOKH, IJIACTUIMHA U Ap.). IloHsATHe 00BEMAa;
eIMHUIIBI 3MepeHus 00béMa. OOBEM NPSAMOYTOJILHOTO Napajenenunena, Kyoa.

4. IlnaHupyeMble NpeMeTHbIE Pe3yJbTAThHI 0CBOCHMSI padoueil

nporpamMmbl kKypca «MatemaTuka» 5 — 6 KJace



S Knacc

OcBoenue y4yeOHOro Kypca «MaremaTtuka» B 6 KJIacC OCHOBHOW HIKOJIBI JIOJDKHO
o0ecrieynBaTh JOCTIDKEHHE CIEAYIOMIMX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB:
Yuciia 1 BBIYUCICHUS

[TonnMaTh ¥ MPaBUIBHO YIOTPEOIATH TEPMHHBI, CBS3aHHBIE C HATypaJIbHBIMU
YKcliaMU, OOBIKHOBEHHBIMH U JIECTUUHBIMU JIPOOSIMHU.

CpaBHUBaTh M YNOPSIOYMBATh HATypajbHblE 4MCIA, CpaBHUBaTb B
IPOCTEHIINX CITydasix OObIKHOBEHHBIE IPOOH, IECTUUHBIE IPOOH.

CooTHOCUTH  TOYKYy Ha  KOOpPAMHATHOM  (YUCIIOBOH)  mpsMOM c
COOTBETCTBYIOIIMM €i1 YMCIOM M M300pa)xkaTbh HAaTypajbHbIE YKCIa TOUKAaMH Ha
KOOPJMHATHOM (YMCIIOBOI) MPSIMOH.

BoinonuaTe apudmernyeckue AEUCTBHS € HAaTypalIbHBIMU UYHCIAMH, C
OOBIKHOBEHHBIMHU JPOOSIMHU B MIPOCTEHIINX CIIydasiX.

BbInosHATE IPOBEPKY, IPUKHUIKY pe3y/bTaTa BEIUUCICHHM.

OxpyrnaTh HaTypaJIbHbIE YUCIIA.

Pemienue TeKCTOBBIX 32724

Pemath TekcToBble 3amauM apupMETHUYECKMM CIHOCOOOM U C IOMOIIBIO
OpPraHU30BaHHOTO KOHEUHOTO Mepedopa BceX BO3MOKHBIX BApHAHTOB.

Pemars 3amaum, conepkaliye 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOpOCTb, BPEMSsI, pACCTOSIHUE; 1IEHa, KOJIUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKue 3alUCH, CXEMbI, TaOIUIIbl, 0003HAYEHHSI MIPH PEIICHUN
3ajad.

ITonb30BaThCcsl OCHOBHBIMU €MHUIIAMM U3MEPEHHUS: LIEHBI, MACChl; PaCCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIPAXaTh OJJHU €JMHMIIbI BEIH- YNHBI YEPE3 IpyTHUe.
W3BnekaTh, aHAIU3UpOBaTh, OLEHMBATH HMH(OpPMAIMIO, NPEACTABICHHYIO B
Tabnuue, Ha CcTOJOYAaTON AMarpamMme, HMHTEPIPETUPOBATh IPEACTaBICHHBIE
JIAHHBIE, UCII0JIb30BaTh JaHHBIE NP PELICHUHU 3a]ay.

Harasignast reomerpust

[Tonb30BaThCS TEOMETPUYESCKUMHU TOHSATUSIMH: TOYKA, MpsIMasi, OTPE30K, JIy4,
yroJl, MHOTOYT OJIbHUK, OKPYXHOCTb, KPYT.

[IpuBoauTh TpHMEpPH OOBEKTOB OKPYKAIOUIETO MHUpa, HMERmuX (opMmy
U3yUYCHHBIX T€OMETPHUCCKUX DUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJl, BEpIIMHA, CTOPOHA, MUArOHallb; C OKPYKHOCTBIO:
pamuyc, IuameTp, eHTp.

N300pakaTh M3y4eHHBIC T'eOMETpUYecKue (GUTYphl Ha HEIWHOBAHHOW U
KJIeT4aTol OyMare ¢ IOMOIIBIO IIUPKYJIS U JTMHCHKH.

HaxomuTh AIMHBI OTPE3KOB HEMOCPEICTBCHHBIM H3MEPEHHEM C TOMOIIBIO
JMHEWKHU, CTPOUTh OTPE3KH 3aJaHHOW JUTUHBI; CTPOUTh OKPY)KHOCTh 33JaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBaJpaTa As HX
MOCTPOEHHS, BEIUMCIICHHUSI MJIOMIAAN U TIEPUMETpA.

Boruncnate mepuMeTp W MIOWAAb KBajapaTa, NPSIMOYrOJIbHUKA, GUTYp,
COCTaBIIEHHBIX U3 MPSMOYTOJIHHUKOB, B TOM 4YHCiIe GUTYp, U300pKEHHBIX HA
KJIeTyaToil Oymare.

[Tonb30BaThCcsi OCHOBHBIMM METPUYECKHUMH E€IUHUIIAMU W3MEPEHUsS JUIUHBI,
TJIONIA/IN; BRIPAXKATh OJTHU €IMHUIIBI BETMYUHEI Uepe3 APyrue.

PacniosnaBate nmapaenenumnes, Kyo, UCIIOIb30BaTh TEPMHUHOJIOTHIO: BEPIIHHA,
pedpo rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHHsI MapajlleNienuneaa, Kyoa.
Boruncnate 00bEM  Kyba, mapajuienenumnena IO 3aJaHHBIM H3MEPEHHIM,
MOJIb30BaThCS SAMHUIIAMHA U3MEPEHUsS 00bEMA.



6 Knacc

Pemate HecnoxHbIE 3ala4yid Ha HU3MCPCHUC TCOMCTPUUCCKUX BCJIWYHUH B
MPAKTUYCCKUX CUTYyallUAX.

OcBoenune y4yeOHOro Kypca «MaremaTtuka» B 6 KJIacC OCHOBHOW HIKOJIBI JIOJDKHO
o0ecrieunBaTh JOCTIDKEHHE CIEIYIOMINX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTATOB:

Hucha u evryucnenus

3HaTh M MOHUMAaThb TEPMUHBI, CBSI3AHHBIE C PA3IUYHBIMU BUJAMH YHCEN U
croco0amMy MX 3aluCH, MEPEeXOANUTH (€CIH 3TO BO3MOXKHO) OT OJHOU (hOPMBI
3aIIMCHU YMCIIA K IPYroi.

CpaBHUBATh U YNOPSI0YMBATH LIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JECSITHYHBIE
Ipo0Ou, CpaBHUBATH YKCIIa OJJHOTO U PAa3HBIX 3HAKOB.

BoinonHATh, coueras YCTHbIE M HHCbMEHHbIE MNPUEMBI, apUPMETHUYECKUE
NEUCTBUSL C HATypaJlbHBIMM U LEJIBIMU YHCIAaMH, OOBIKHOBEHHBIMH U
JECSITUYHBIMU IPOOSMU, MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCTIAMHU.
BbruncnsaTe 3Ha4€HUs YMCIOBBIX BBHIPAYKEHUH, BBHIOJHATH MPUKUIKY U OLIEHKY
pe3ysibTaTa BBIYMCIEHUI; BBIMOIHATH NMPeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apU(METHUUECKUX NEHCTBUI.

COOTHOCUTB TOUKY Ha KOOPJAMHATHOM IIPSIMOM C COOTBETCTBYIOIIUM €1 YUCIOM
1 u300paxkaTh 4Kciia TOYKaMH Ha KOOPAMHATHOM MPsIMOM, HaXOJUTh MOAYJb
qucia.

CoOTHOCUTH TOYKHM B HPSIMOYIOJIbHON CHUCTEME KOOPAMHAT C KOOPAWHATaMH
9TOU TOYKH.

OKpyrasaTh LEnble YHUCIa W JAECATHYHBbIE APOOHM, HAXOAWUTh MPHOIHKEHUS
qucell.

Hucnoenie u OYKGeHIbIC GLIPANCCHUA

[Tonumarh ¥ ynoTpeOnsiTh TEPMUHBI, CBSI3aHHBIE C 3aMKMCHIO CTEHNEHH YHMCIa,
HaxXOJHUTh KBaJpaT U KyO 4YMCIa, BBIYUCIATH 3HAUEHUSI YHCIIOBBIX BBIPAKEHUH,
COJIepIKaIUX CTEIEHHU.

[Tonb3oBaTbcst MpU3HAKAMU JIETUMOCTH, PACKIIaAbIBaTh HATypalbHbIC YMCIA Ha
IPOCThIE MHOXKUTEIH.

[Tonb3oBatbest MacITaboM, COCTABIIATH MPOMOPIUU ¥ OTHOLICHHUS.
Hcnonb3oBath OykBBI Ui 0003HAYEHUS YMCEN MPH 3alUCH MaTeMaTHYECKHX
BBIPQXKEHUM, COCTaBIATh OYKBEHHbIE BBIpAKEHUS U (OPMYJbl, HAXOAUTh
3HaueHUs1 OYKBEHHBIX BBIPAKEHUMU, OCYIIECTBIIAS HEOOXOIUMBIE MOJICTAHOBKHU
U ipeoOpa3zoBaHusl.

HaxonuTh Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmognlx 3a0a4

Pemate MHOrOI1IaroBble TEKCTOBBIE 3a7ja4l apU(PMETHUECKUM CIIOCOO0M.
Pemate 3agaun, cBA3aHHbIE C OTHOIIEHUEM, IPONOPLUOHATBHOCTBIO BEJIHYMH,
IPOIIEHTAaMU; pelliaTh TP OCHOBHBIE 33/1a4M Ha IPpOOH U MPOLIEHTHI.

Pemare 3amaum, conepkamue 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI:
CKOPOCTb,  BpEMs,  pPacCTOSIHME,  L€HA,  KOJMYECTBO,  CTOMMOCTB;
IPOM3BOIUTENFHOCT, BpeMs, 00b&Ma paboOThl, HCMONB3Ys apupMeTHYecKHue
NEUCTBUS, OLEHKY, NPUKUAKY; II0JIb30BATbCi E€AMHHULIIAMH HW3MEpPEHUS
COOTBETCTBYIOIIUX BEJIUYMH.

CoctaBnsaTh OyKBEHHBIE BBIPAKEHHS 10 YCIOBUIO 33Ja4H.

W3BnekaTh HH(pOpMAIUIO, MNPEACTABICHHYI0 B TaOmUIax, Ha JMHEWHOM,
cT0109aToOi MM KPYroBOil AMarpamMmax, MHTEPIPETUPOBATH MPEICTABICHHbIE
JTaHHbIE; UCTIOJIb30BaTh JAHHBIE IIPU PELICHUHN 3a/1au.



e [IlpencraBnsaTe MHPOPMALMIO C MOMOINBIO TAONUI], JIMHEHHON M CTOJIOUATON
JUarpaMm.

Hacnaonaa ceomempusa

e [IpuBoaute mpHUMEps OOBEKTOB OKPYKAIOUIETO MHpa, HMEIIUX (Gopmy
W3YYEHHBIX T€OMETPUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI
PaBHBIX U CUMMETPHYHBIX QUTYP.

N300paxkaTh ¢ MOMOILBIO LUPKYJIS, TUHEUKH, TPAHCIOPTHPA HA HEJIMHOBAHHOM U

KJIeT4yaToil  Oymare u3ydeHHblE€ IUIOCKHE TeOoMeTpuYeckue QuUryppl u

KOH(HUTypanuu, CAMMETPUYHBIE (PUTYPHI.

e [losb30BaTbCsd TEOMETPUYECKUMHU TOHATHSMU: PaBEHCTBO (UTYp, CUMMETPUS;
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO0 C CHMMETPUEH: OCh CHMMETPHH, LIEHTP
CUMMETpPHUH.

e Haxomute BEnWMYMHBI YIVIOB M3MEPEHHEM C MOMOUIBIO TPAHCIIOPTHPA, CTPOUTH
YTJIbl 33JaHHOM BEJIMYMHBI, 110Jb30BATHCS MPH PELICHUU 3a/1a4 I'PaJyCHOU MEpou
YIJI0B; PACIIO3HABATh HA YEPTEKAX OCTPBIM, MPAMOM, Pa3BEPHYTHIN U TYIION YIJIbI.

e BpMUHCIATH JIMHY JIOMAaHOM, TEPUMETP MHOTOYIOJIbHUKA, IOJIb30BaTHCS
€IMHULIAaMA W3MEPEHHMs UIMHBI, BBIPAXKATh OJHHU EAUHHIBI U3MEPEHUs JIMHBI
4yepes IpyTHe.

e Haxomuth, ucnonb3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSIHUS: MEXAY IBYMs
TOYKaMH, OT TOUKH JI0 MPSMOM, JUIMHY ITyTH HA KBaJIpaTHON CETKE.

e Bruucnare miuomiaap GUryp, COCTaBICHHBIX U3 MPSIMOYrOJILHUKOB, UCIIOJIB30BaTh

pazbueHre Ha MNPSIMOYrOJbHUKH, Ha paBHbIe (QUTYpPHI, JOCTpauBaHUE [0

IIPSIMOYTOJIbHMKA; II0JI30BATHCA OCHOBHBIMH E€IMHHUIIAMH H3MEPEHUs IUIOIIANN;

BBIPAJKATh OJTHU €IMHULBI H3MEPEHUS IUIOIIAIN YepPE3 APYyTHe.

Pacno3HaBate Ha MOJENSAX U H300paXKEHUAX MNUPAMUAY, KOHYC, LMIMHJID,

UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpo, TPaHb, OCHOBAHNUE, Pa3BEPTKA.

N3obpaxaTs Ha KJIeTYaTON Oymare MpsMOYTOJIbHBIN apaiIe/ICIIHIICI.

Bbruncnare 00bEM NpsAMOYroJbHOIO Napajjenenunena, Kyoa, I0Jb30BaThCs

OCHOBHBIMH €IMHUIIAMU U3MEpEHHs 00bEMA; BBIPaXKaTh OJJHU €AMHULBI U3MEPEHUS

00béMa uepes apyrue.

e Pemare HecnoOXHBIE 3aJaud Ha HAXOXKICHHE TI'€OMETPUYECKUX BEIUYHH B
IPAKTUYECKUX CUTYaLUsX.



5. TemaTn4yeckoe NIaHUPOBaHUE Y4eOHOTO Kypca «MaTeMaTHKa» 5 — 6 KJIacChl

5 kmacc (170 gyacoB)

Ha3Banue pa3nena
(Tembl)

(4ucs10 4acoB)

OcHoBHOE coaep:kaHue

OcHOBHBIC BHbI AeSITEJIbHOCTH O0YyYAKOLIMXCSH

HarypansHbie qucIa.
JleiicTBHsSL ¢ HaTypaJbHBIMU
yucinamu (43 u)

Jecsatnanas CHCTEMA CUHCJICHUS. Psan
HaTypainbHbIX uncen. HarypaneHbiil psaa. Yucmo
0. HarypanbHbie uYHcna Ha KOOPAMHATHOMN
npssMoi. CpaBHEHHUE, OKPYIJIEHUE HATYPAIBbHBIX
YHUCEl.

ApubdmMernueckre IEUCTBUS C HATYPATbHBIMU
yucnamu. CBOWCTBAa HYyJIs NPU CIOXKEHUU U

YMHOEHUH, CBOIicTBa €IMHUIIBI npu
YMHOKCHUH. [TepemecTuTtenpHOE n
coueTaTeabHOE CBO¥CTBa CIIO>KEHHUS n
YMHOXXEHUS,  pacrpeaeiuTeIbHOe  CBOMCTBO
YMHOKCHHUSI.

Jlenutenu u KpaTHbIE YMCIA, PA3JIOKEHHUE YuCiia
Ha MHOXuTenu. Jlenenue ¢ ocratkoM. [IpocTsie
U cocTaBHble yKcia. [Ipu3Haku AeIMMOCTH Ha 2,
5,10, 3, 9.

CreneHb ¢ HaTypaJbHbIM [IOKa3aTeJIeM.
YucnoBble BbIpaKEHUS; TOPAJOK JEHCTBUI.
Pemenne  TexkcTOBBIX  3amad Ha  BCE
apupMeTHuecKue AEHCTBUS, Ha ABIKEHHE U
HOKYTIKH

UwuraTh, 3aMMCHIBaTh, CPABHUBATH HATYpAJIbHBIC YHCIIA; IPEIaraTh
1 00CYX/1aTh CIOCOOBI YIOPSIOYMBAHUS YHCET.

N300pakaTh KOOPAWHATHYIO TIPSMYIO, OTMEUYaTh YUCIIA TOYKAMHU
Ha KOOPJMHATHOU MPSMOA, HAXOIUTh KOOPAWHATHI TOUKH.
HccnenmoBath cBolicTBa HarypaimbHOTO psima, uncen 0 m 1 mpu
CJIOKEHUHU U YMHOKEHUH.

Hcnonb30BaTh NpaBuilo OKPYIJIEHUS HATYPAJIbHBIX YHCEIL.
BeimonHATe  apudmernyeckue EHCTBUS C  HATypaJbHBIMU
YlyCIaMM, BBIYHCIATH 3HAYEHUS UHUCIOBBIX BBIPAKEHUH €O
ckoOkaMu U 6e3 CKOOOK.

3anucelBaTh MPOU3BEAECHUE B BUJE CTENEHH, YUTATh CTEIEHH,
UCNOJb30BaTh  TEPMUHOJOIMIO  (OCHOBaHME,  IOKa3aTelb),
BBIUUCIIATh 3HAUEHUSI CTEIICHEH.

BbINONHATE NPUKKUIKY U OLICHKY 3HAaYEHUH YHMCIOBBIX BBIPAXKEHUII,
npeyiarate ¥ NPUMEHATh NPUEMBI IPOBEPKU BHIYUCIICHUH.
Hcnonp3oBaTe  OpU  BBIYKUCICHUAX  [IEPEMECTHTEIbHOE U
COYETaTeNIbHOE CBOMCTBA CJIOKEHHUS U YMHOKEHHUS,
pacrpenenuTeIbHOe CBOMCTBO YMHOXKEHUs; (OpPMYIHUPOBATH U
OPUMEHATh MpaBUiIa NpeoOpa3oBaHUS YHMCIOBBIX BBIPAKEHUI Ha
OCHOBE CBOMCTB apu(hMETHUECKUX AECHCTBHI.

HccnenoBaTh  YMCIOBBIE  3aKOHOMEPHOCTH,  BBIABMIaTb U
000CHOBBIBATh THUIIOTE3bI, POPMYIUPOBATH 00OOIIEHUS U BBIBO/IBI
o pe3yibTaTaM HpPOBEAEHHOTO HuccienoBaHus. PopMyTupoBaTh
ONpe/ieieHusl JEIUTeNsT W KpaTHOro, Has3blBaTh JEIUTENH U
KpaTHbI€ YHMCIA; PAcHO3HABAaTh NPOCThIE M COCTaBHBIE YHCIA;




(dbopMynUpoOBaTh ¥ MPUMEHATH MPU3HAKK ACTUMOCTH Ha 2, 3, 5, 9,
10; UpUMEHATH aNrOPUTM pA3IOKEHHS YHUCIA Ha MPOCThIS
MHOYKUTEITH; HAXOJJUTh OCTATKU OT JICJICHUS M HETIOJHOE YaCcTHOE.
PacriozHaBath ~ MCTMHHBIE W JIOKHBIC  BBICKA3bIBaHHS O
HATypaJbHBIX YHCIAX, IPUBOJUTH TPUMEPBI B KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBAHUS U OTPHIIAHUS BBICKAa3bIBAHUI O CBOMCTBAX
HATypaJIbHBIX YUCEIL.

KoHcTpynpoBaTh MaTeMaTHUECKHE MPEATIOKECHHUS C TOMOIIBIO
CBSI30K «I», «HITH», «ECIH..., TO...».

Pemate  TexcToBhIE  3amaum  apUPMETHUECKHUM  CIIOCOOOM,
WCIIOJIh30BaTh 3aBHCHMOCTH MEXIY BeJIWYHHAMU (CKOPOCTD,
BpEMS, pACCTOSIHME; I1I€Ha, KOJMYECTBO, CTOMMOCTb M Jp.):
aHaJIM3UPOBATH u OCMBICIINBATh TEKCT 3a/1a4w,

nepeopMyTHpOBaTH YCIIOBHE, M3BJICKATh HEOOXOJUMBIC TaHHBIC,
YCTaHABIIMBAaTh 3aBUCHMOCTH MEXJIy BEJIMYWHAMH, CTPOHTH
JIOTHYECKYIO IIEMOYKY PaCCyKICHHUH.

Mo ienupoBaTh X01 PEIICHUS 3a7]a9l C TIOMOIIBIO PUCYHKA, CXEMBI,
TaOJINIIBI.

[TpuBOIMTH, pa30UpaTh, OLICHUBATH PA3JIMYHBIC PEIICHHS, 3aIUCH
peIIeHN TEKCTOBBIX 3a/1a4.

KpuTndeckn OLIEHHMBATH IMOJIYYCHHBIH pPe3y/bTaT, OCYILECTBIIATH

CaAMOKOHTpPOJIb, IIPOBEpAd OTBET HaA COOTBETCTBUC YCIIOBUIO,
HaxoJUuThb OIIHOKHU.

Pemare 3amauyn ¢ MOOMOIIBIO nepe6opa BCCX BO3MOXXHBIX
BapHUaHTOB.

3HAKOMHTBCA C UCTOPHEH pa3BUTHUS apu(PMeETHKH

Harnsonas TeOMETpHS.
Jlunuu Ha iockoctu (12 1)

Touka, mnpsmas, oTpe3ok, iayd. Jlomanas.
N3mepenne [UIMHBI  OTpe3Ka, METPUYECKHUE
€IMHULBI Hu3MepeHus AnuHbl. OKpYXHOCTH U
KpYT.

IIpaktuyeckas pabota «llocTtpoenue ysopa u3
OKPYKHOCTEN».

VYrou. IIpsmoii, OCTpeIil, TyIOH U pa3BEPHYTHIN

Pacno3HaBate Ha dYepTekaxX, PUCYHKAaX, OMHCBHIBATH, MCIOJB3Ys
TEPMUHOJIOTHIO, M H300pakaTb C IOMOIIBIO  YEPTEKHBIX
UHCTPYMEHTOB: TOYKY, MPSAMYIO, OTPE30K, JIyd, YroJ, JOMaHylo,
OKPY>KHOCTb.

Pacnio3naBate, MpUBOAUTH MPHUMEPHl OOBEKTOB pEaIbHOTO MHpa,
uMermux (GopMy H3ydeHHBIX (UTYp, OLEHMBATh UX JIMHEHHbBIE
pa3sMepBl.




yriel. I3mMepenue yrios.
[IpakTnueckas padora «IlocTtpoenue yrios»

Wcnonb3oBarh IMHEWKY M TPAaHCHOPTUP KaK HMHCTPYMEHTHI JUIs
IOCTPOEHUS U U3MEPEHMSI: U3MEPATh JJIUHY OTPE3Ka, BEIUYUHY
yIia; CTPOWTH OTPE30K 3aJaHHOW JUIMHBI, YIOJ, 3aJaHHOU
BEJIMYMHBI; OTKJIA/bIBaTh LUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYXXHOCTBh 3aJjaHHOTO paauyca. M3o00paxaTe KOHPUTYpaIu
FEOMETPUYECKUX (PUTYyp U3 OTPE3KOB, OKPYKHOCTEH, UX YacTel Ha
HEJIMHOBAHHOM M KJeT4yaToil Oymare; mpezajararb, ONHMCHIBaTh U
00CyXJaTh CIIOCOOBI, aJITOPUTMBI TIOCTPOECHHUS.

Pacnio3naBate 1 u300pakaTh Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare mpsiMoii, OCTpbIH, TYMOW, pa3BEPHYTHIA YIJIbI; CPABHUBATH
YTJIBL.

BbruncnsaTe JUIMHBL OTPE3KOB, TOMaHBIX.

[ToHuMarth ¥ HKCIOJIL30BATh MpPU PEIIEHUH 337a4 3aBUCHMOCTH
MEXIYy €IUHULAMH METPHYECKOM CHUCTEMBI MEP; 3HAKOMUTBCS C
HEMETPUYECKUMU CUCTEMaMU MEp; BBIPaXKAaTh JAJIUHY B Pa3IN4HBIX
enuHuLax u3MepeHus. MccnenoBats ¢Gurypbl M KoH(Urypanu,
UCINOJIb3Ys IIU(PPOBBIE PECYPCHI

OOBIKHOBEHHBIE IpOOH
(48 9)

Hpo6b. [lpaBunpHble U HENpPaBUIBHBIE JIPOOH.
OcHoBHOE CBOMCTBO ApoOu. CpaBHEHHE APOOCH.
CnoxxeHue ¥  BBIYUTAHUE  OOBIKHOBEHHBIX
npobeii. CmemanHass JapoOb. YMHOXKEHHE |
JeleHue OOBIKHOBEHHBIX —Apo0Oeii; B3aUMHO-
o0OpaTHbIe TIpoOH.

Pemenne TEKCTOBBIX  3a4ay, COJEpKaIINX
npobu. OCHOBHBIE 337241 HA IPOOH.
[Ipumenenne OyKB [Is 3aMUCH MAaTEMaTUYECKUX
BBIPAKCHUN U NIPEIIOKEHUN

MoaenupoBaTh B rpaduyuecKoid, MpeaMETHON GopMe, ¢ TOMOIIBIO
KOMIIbIOTEPA TOHSATHUS M CBOWCTBA, CBA3AaHHBIC C OOBIKHOBEHHOM
JIPOOBIO.

YuTtaTh W 3amUChIBaTh, CpPaBHUBATh OOBIKHOBEHHBIC JpOOH,
npeaiaraTh, 000CHOBEIBATh u 00cyX1aTh CIIOCOOBI
yIopsAOoYUBaHus ApoOei.

N3o00paxaTh 0OBIKHOBEHHBIC JIPOOM TOYKAMHU Ha KOOPJAMHATHOM
IPSIMOI; UCIIOJIB30BAaTh KOOPAMHATHYIO MPSAMYIO IJIi CPaBHEHHS
Ipo0ei.

@opMyIHpoOBaTh, 3aMUCHIBATH C TOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOW; HCIONB30BaTh OCHOBHOE
CBOMCTBO Jpobu Juis coKpaiieHus: ApoOeit u mpuBeneHus: Apoodu K
HOBOMY 3HaMEHATEJIIO.

[IpencraBisaTh CMeNIaHHYIO JpoOb B BHUAEC HEMPABWIBHONW U
BBIICTISITH 1IENTYH0 YaCTh YMCIIa U3 HEMPaBUIILHOM Tpo0H.
BeimonHate  apudmMerndyeckue JEMCTBUS C  OOBIKHOBEHHBIMH




IpoOsSIMH; TPUMEHSTh CBOMCTBA apuU(METUUYECKUX NECUCTBUHN IJis
palMOHANIN3AUY BBIYUCICHUMN.

BpIinonHATE NOpPUKKMIOKY H  OLIEHKY pe3yiabTara BbIYMCICHHUM;
npeyiaratb ¥ MPUMEHSTh NPUEMBI IPOBEPKU BBIYUCIICHUN.
[IpoBoauTh HCCIEqOBaHUS CBOWCTB JApoOei, omupasch Ha
YHUCJIOBBIE SKCTIEPUMEHTHI (B TOM YHUCJIE C TIOMOIIBI0 KOMIIBIOTEPA).
Pacnio3naBath HWCTHHHBIE M JIOKHBIE BBICKA3BIBAHHUS O JAPOOSX,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHHS BBICKa3bIBAaHUM.

Pemate TekcTOBBIE 3amauu, cojAeprKalive ApOOHBIC JaHHBIC, U
3aJa4d Ha HaXO0XJICHHWE YacTH IIEJIO0r0 M IEJIOr0 MO €ro 4acTu,
BBISIBJISITh UX CXOJICTBA U Pa3JINYHSL.

MoenupoBarh X0/ pEIIEHU 3aa4H C TOMOIIBIO PUCYHKA, CXEMBI,
TaOJINIIBI.

[IpuBoauTH, pa3dupaTh, OLIEHUBATh PA3JIMYHBIC PEIICHUS, 3alUCH
pELIeHUI TEKCTOBBIX 3ajay.

Kputnyeckn OLEHMBATH MOJYYECHHBIM peE3yabTaT, OCYIIECTBISATH
CaMOKOHTpOJIb, MPOBEPSIi OTBET HA COOTBETCTBUE YCJIOBHIO,
HAaXOJUTh OIIHOKH.

3HaAKOMHUTBHCS C UCTOPHUEH pa3BUTHUS apUPMETUKH

Harnsnas TEOMETPHS.
Meuoroyronsauku (10 )

MHOTrOyrOJIbHUKH. YeThIpE€XYroabHUK,
OPSIMOYTOJIbHUK, KBAJpaT.
[IpakTnueckas paboTa «[Toctpoenue

OpSMOYTOJIbHUKA C 3aJJaHHBIMU CTOPOHaMH Ha
HEJIMHOBAHHOW Oymarey.

TpeyroapHuK.

[Imomane ¥ nepuMeTp MNPAMOYrOJbHUKA U
MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX u3
IPSIMOYTOJIBHUKOB, €IVHUIIBI U3MEPEHUS

IJIoIau. HepI/IMeTp MHOT'OYT'OJIbHUKaA

OnuceIBaTh, UCHOJb3Ysl TEPMUHOJIOTHIO, U300paXaTh ¢ MOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB M OT PYKH, MOJEIUPOBaTh U3 Oymaru
MHOT'OYT'OJIbHUKH.

[TpuBoaNTE TpUMEpPbl OOBEKTOB pPEATBLHOIO MHpA, HMEIOLINX
bopmy MHOTOYT'OJIbHUKA, IPSAMOYTOJIbHUKA, KBaJpara,
TPEYroJibHUKa, OLIEHUBAaTh MX JIMHEHHbIE pa3Mepbl. BeUuCIATS:
HepUMETp TPEYrojbHHUKA, MPSIMOYrOJbHUKA, MHOTOYTOJIbHUKA;
IUIOINAb MPSIMOYTOJIbHMKA, KBAIpaTa.

N300paxkaTh OCTPOYTOJbHbBIE, MPSAMOYTOJIbHBIE U TYMOYTrOJbHbIE
TPEYTOJIbHUKU.

CrpouTh Ha HEIWHOBAHHOW W KiIeT4aToil Oymare KBaaparT H
IPSIMOYTOJIBHMK € 3aJaHHBIMM JJIMHaMu cTopoH. Mccimenosate
CBOMCTBa NPAMOYTOJbHUKA, KBaJpaTa IyTEM SKCIIEPUMEHTA,




HAOJIOICHUS], U3MEPEHNUS, MOJICIIUPOBAHUs; CPABHUBATh CBOMCTBA
KBaJpara U MpsIMOYrOJIbHUKA.

KoncTpynpoBarb MaTeMaTH4YeCKHE MPEUIOKEHUS C IIOMOIIbIO
CBSI30K «HEKOTOpPBI», «I000#». Pacrno3HaBaTth HCTHHHBIE U
JIO’KHBIE BBICKA3bIBAHUS O MHOTOYIOJIbHUKAX, IPUBOAUTH IIPUMEPHI
Y KOHTPIPUMEDBI.

HccnenoBaTe 3aBHCUMMOCTB IUIOIIAAM KBagpara OT JUIMHBI €r0
CTOPOHBI.

Hcnonp3oBare CBOMCTBA KBAaJpPaTHOW CETKU JUIsl IOCTPOEHUS
¢uryp; pazOuBarh NpPSMOYTOJIbHUK Ha KBaJApaThl, TPEYTrOJbHUKHU;
COCTaBIIATh (UTYpbl M3 KBaJIpaToB M MPSIMOYTOJIbHUKOB U
HaXOJMTh UX IUIOLIA/lb, pa30uBaTh (GUTYpPHl HA IPSIMOYTOJIBHUKH U
KBaJpAaThl U HAXOIUTh UX IJIOIIA]Ib.

BelpaxxaTh BE€IWMYMHY IUIOINAAM B  Pa3jIMYHBIX  €OUHUIAX
MU3MEPEHUS] METPUUECKON CUCTEMBI MEp, MOHUMATh U HCIOJIb30BATh
3aBUCUMOCTH MEXJy METPUYECKHUMHM €IMHHULIAMH HU3MEPEHUS
TUJIOILA/IH.

3HAKOMHUTBHCA € PUMEpaMU IPUMEHEHUS IUIOIIAINA U IIEpUMETpa B
MPaKTUYECKUX CHUTyaluusX. PemaTre 3amauu U3 peanbHOU KU3HH,
npeJyiaraTh ¥ 00CYK/1aTh pa3IMyHbIe CIIOCOOBI pelleHus 3a1a4

JlecsTuunbie APOOH
(38 9)

JlecsaiTuyHast  3aIKCh
JCCSTHYHBIX APOOCH.
JericTBHs c JECATUYHBIMU
OxpyriieHue AecITUYHBIX IpoOeit.
Pemienye  TEKCTOBBIX — 3ajad,
npo6u. OcCHOBHBIE 337241 HA IpOOH

TpoOei.

CpaBHeHue
JIPOOSMH.

coJiep KaIIux

[TpencTaBisaTh AECATUYHYIO IPOOb B BUAEC OOBIKHOBEHHOW, YUTAThH
W 3alKChIBaTh, CPAaBHHMBATh JIECATUYHBIC JPOOM, Ipeajiararhb,
00OCHOBBIBaTh U OOCYXKJAaTh  CIIOCOOBI  YIIOPSIOYNBAHHSI
JCCSTHYHBIX APOOCH.

M300paxaTh JeCATHYHBIC APOOM TOYKAMH Ha KOOPIWHATHOU
MIPSIMOM.

BBISBISATE CXOICTBA M pas3iUuds MPaBHI  apUPMETHUYSCKUX
NEWCTBUN C HATYpaJbHBIMH YHCIAMUA W JICCATHYHBIMHU IPOOSMHU,
OOBACHATH UX.

Boimonuate  apudmernueckue  JACUCTBUS € JECATHUHBIMH
OpoOsIMU;  BBITIONHATH TPUKUIKY W OLEHKY pe3ylbTara
BBIYMCIIEHUI.

[IpumensTy  cBoiicTBa  apudMeTHYECKMX  ACHCTBHMA  JUId




palMOHANIN3AMY BEIYMCIEHUM.

[IpumeHsaT,  NpaBUIO  OKPYIVIEHHS  JECATUYHBIX  JIpoOeil.
[IpoBouTh Hccnen0BaHUs CBOMCTB NECATUUHBIX po0Oeil, onupasch
Ha YHCJIOBBIE DJKCIEPUMEHTHl (B TOM 4YHUCJIE C IOMOIIBIO
KOMIIBIOTEpA),  BBIABUIATh TUINOTE3bl W NPUBOJUTH  HX
000CHOBaHMSI.

Pacrio3HaBaTh HCTUMHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O JPOOSX,
IIPUBOJUTH NPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHMS U
OTPHIIAHMS BBICKA3bIBAHUI.

PemaTth TekcToBble 3amaud, cojepikaiine ApoOHbIe AaHHbBIE, U Ha
HAaXOKJICHUE YacCTH LIEJIOTO U IEJIOTO MO €ro 4acTH; BBIABIATH MX
CXOJICTBA U pa3IN4Usl.

MopennpoBaTh X011 PEIIEHHS 3aJJa4H C [IOMOIIIbIO PUCYHKA, CXEMBI,
tabmuubl. IlpuBonuTh, pa3zbupaTh, OLEHHMBATH  pa3IUYHbIC
pELICHHUs, 3alIMCH PEIIEHUHN TEKCTOBBIX 3a/1a4.

OnepupoBaTb ApOOHBIMH 4YMCIAMM B pEAIbHBIX JKU3HEHHBIX
CUTyaUsX.

KpuTtnueckn OLEHHMBATH IOIYYEHHBIM DPE3yIbTaT, OCYILECTBIATH
CaMOKOHTpPOJIb, IPOBEPsAsI OTBET HAa COOTBETCTBUE YCIOBHIO,
HaXOJUTh OIIMOKH.

3HaKOMUTbHCA C UCTOPHEN Pa3BUTUS apU(PMETUKH

Harnsgnas reomerpus. Tena
u Qurypsl B npoctpanctse (9

4)

MHoOTOrpaHHHUKH. N3o0pakeHne
MHOTOI'PAaHHUKOB. Mojenu NpoCTpaHCTBEHHBIX
Ted.

[IpssMOyroabHBII napajuieiaenunes, KyO.
Pa3BépTku kyOa u mapanenenumnesa.
IIpakTuyeckas pabota «Pa3BépTka Kybay.
O6BéM KyOa, IPSIMOYTOJIBHOTO
napajuienenuneaa

PacriozHaBaTte Ha 4YepTexax, pPHUCYHKaX, B OKPYKaIOIIEM MHpE
OpSMOYrOJBHBIH  Mapajienenunen,  KyO0,  MHOTOIPaHHUKH,
OIMCHIBATh, WCIIOJIB3ys TEPMHHOJIOTUIO, OICHHWBATh JIMHEHHbBIC
pa3Mepsl.

[lpuBoauTe TpHMEpbl OOBEKTOB pEaJbHOTO MHpa, HMEIOLINX
¢opMy MHOTOTpaHHMKA, NPAMOYTOJILHOTO  HapajuleenuIesaa,
KyOa.

N300pakaTh KyO Ha KieT4aroil Oymare.

HccnenoBaTh cBoiicTBa Ky0a, MPSMOYTOJIBHOTO Mapajenenurnesa,
MHOTOT'PaHHHUKOB, HCIIOJIb3YSI MOJIEIIH.

Pacnio3naBate 1 M300paxarh pa3BEPTKH KyOa U mapasiesienunesia.
MoienupoBaTh Ky0 M mapajuienenunesa u3 Oymaru M npouymx




MaTepUajIoB, 0OBACHATH CIOCOO MOIETUPOBAHUS.

HaxomuTe m3aMepeHusi, BBIYUCIATH IO MOBEPXHOCTH; 00BEM
KyOa,  NIpSAMOYroJIbHOTO  MapajuieleNnuIena;  HMcCiel10BaTh
3aBUCUMOCTh 00BEMaA KyOa OT AJIuHBI €ro pedpa, BbIIBUraTh U
000CHOBBIBATh THIIOTE3Y.

Habnromate 1 mpoBOAMTH aHAJIOTUH MEXK/Ty TOHSATUSIMU TUIONIAN 1
00béMa, TepuMeTpa M IUIOMAAM TMOBEpXHOCTH. Pacmo3HaBaTh
UCTUHHBIE W JIO)KHBIE BBICKa3bIBaHUS O MHOTOTPaHHHKAX,
NPUBOJUTH MPUMEPHI B KOHTPIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS H
OTPUIIAHUS BHICKA3bIBAHH.

Pemrats 3a1aum U3 peanbHOM KU3HU

[ToBTOpenue u 06001IeHNE
(10 1)

[ToBTOpEHNE OCHOBHBIX MOHSTHH W METOJOB
Kypca 5 kiacca, 000011eHrue 3HaHUI

BeruncnsaTe 3Ha4YeHHS BBIPAKECHHUN, COACPIKANIUX HATypaJbHbBIC
yuciaa, OOBIKHOBEHHBIE W JIECATUYHBIE JpOOH, BBITIOJIHATH
npeoOpa3oBaHMs YUCET.

Bri6uparh cnoco0 cpaBHEHUS 4YHCEN, BBIYUCICHHH, TPUMEHSTH
CBOWCTBA apu(METUUYECKUX JCHCTBUA I palMOHATU3AINT
BBIYHCIICHHI.

OcCyIecTBISITh  CAMOKOHTPOJIb  BBITIOJHSAEMBIX  JACHCTBUH U
CaMOITPOBEPKY PE3yJIbTaTa BHIUUCICHUH.

Pemate 3amaun U3 peaabHOM JKM3HU, TPUMEHATh MaTEMaTUUECKHE
3HAHUS IS PEIICHUS 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB.
Pemate 3amaum pasHeIMH CIOCOOaMH, CpPaBHUBATH CIIOCOOBI
pEIICHUS 3a/1a4uH, BEBIOUPATh PAIMOHAIBHBIN CITOCOO




6 xaacc (170 v)

Ha3Banue pa3ngena
(Tembl)

(4ucs10 4acoB)

OcHoBHOE coaep:kaHue

OcHOBHbIE BHIbI JA€ATEJIbLHOCTH Oﬁy‘lalOIIII/IXCH

HarypaneHblie yncna

(30 9)

Apudmernueckue AEHCTBUS ¢ MHOTO3HAUHBIMU
HaTypaJbHBIMU YHCIIaMHU. Uucnossie
BBIpAXKEHUS, MTOPSIOK IEHCTBUH, UCIIOJIb30BAaHUE
cK00OK. OKpyriIeHHe HaTypallbHbIX YHCEI.
Jenutenun W KpaTHbIE 4YHCIA; HaWOOJBIINNA
oOmmii  nmenuTeNs W HauWMEHbIIEe  OOIee
KpaTHOE.

Paznoxxenne uymcna Ha MPOCTbIE MHOKUTEIH.
JenuMocTh CyMMBI U TIpOU3BEAEHUs. [lenenue ¢
OCTaTKOM.

Pemrenye TekcTOBBIX 3a1a4

Beimonusate  apudmernueckue JAEHCTBUS € MHOTO3HAYHBIMU
HAaTypaJbHBIMU  YHUCJIaMH, HaXOJAUTh 3HAYEHUS  YHCJIOBBIX
BBIpKEHUI €O CKOOKamMH U 0e3 CKOOOK; BBIYMCIATH 3HAUYEHUS
BBIPDOKCHUM, COJCpPKAITUX CTENEHW. BBIMOJHATE TPUKUIKY |
OIEHKY 3HAUYEHWH YHCIIOBBIX BBIPAKECHHM, TPUMEHSITH MPUEMBI
MPOBEPKU  pe3ynbTaTa. Mcmonb30BaTh MpPHU  BBIUKUCIEHHUAX
MEePEMECTUTEIFHOE U COYETAaTeIhbHOE CBOWCTBA CIIOKCHHUS U
YMHOKEHMUS, pacrpeneauTeabHOe CBOMCTBO YMHOKEHUS
OTHOCHTEIILHO CJIOKEHUS, CBONCTBA apr(METUUECKUX JTCHUCTBUH.
UccnenoBath 4uCIOBBIE 3aKOHOMEPHOCTH, MPOBOJUTH YHUCIOBBIE
SKCIIEPUMEHTHI, BBIJIBUTATh 1 00OCHOBBIBATH TUITOTE3HI.
DopmynupoBaTh OnpeAesieHus  JIeNUTeNnss | KpaTHOTO,
HAauOOJIBIIETO OOIEro JeJuTeIs] W HauMEHbBIIEro OOIIero
KpaTHOTO, MPOCTOIO0 W COCTABHOTO YMCEN; HCIOJb30BaTh ATH
MIOHATHS TIPU PEIICHUHU 3aa4.

[IpuMeHATh aNTOPUTMBI BBIYMCICHUS HAMOOJBIIETO  OOIIETro
JEeNUTeNsT W HauMEHBIIero OOIIero KpaTHOrO JBYX  YHCEI,
AJTOPUTM PA3JI0KEHUS YHCIIa HAa MPOCThIE MHOKUTEIIH.
UccnenoBats ycnoBus paenumoctu Ha 4 u 6. Hccnemosats,
obcyxaaTh, (OpMyIUpOBaTh U 0OOCHOBBIBATH BBIBOJ O YETHOCTH
CYMMBI, MPOMU3BEACHMS: JBYX UETHBIX YHCEJ, JABYX HEYETHBIX
4HCiIe, YETHOTO U HEYETHOTO YHCEN.

HccnenoBaTh CBOMCTBA JENMMOCTH CYMMBI U ITPOU3BEIACHUS YUCEN.
[IpuBoauTh mpUMEpbl 4YHCEN C 3aJaHHBIMH  CBOWCTBaMH,
pacno3HaBaTh BEpPHbIE M HEBEPHBIE YTBEP)KIEHUS O CBOWCTBaX
YuCcell, ONpOBepraTb HEBEPHBbIE YTBEPXKIEHUS C IOMOILBIO
KOHTPIIPUMEPOB.

KonctpynpoBarh MareMaTuyeckue MPEMIOKEHUSI € TOMOUIBIO




CBSA30K «U», «UJIN», «ECIH..., TO... ).

Pemath TexcToBBIE 3a/1auM, BKIIIOYAIOIIME IOHATUS JIEIMMOCTH,
apu(METHUECKUM  CIIOCOOOM,  HCIIONB30BaTh  mHepedop  Bcex
BO3MOJKHBIX BAPHAHTOB.

MoaennpoBaTh X0/ pelIeHUs 3a/1a4K ¢ TOMOIIbIO PUCYHKA, CXEMBI,
TaOJIUIIBI.

[IpuBoauTh, pazdbuparh, OLUEHUBATH PA3IMYHBIC PEIICHUS, 3aIHCH
pELICHUI TEKCTOBBIX 3ajay.

Kputnueckn oOIEHWBATH TOJYYCHHBIH pPe3yJlbTaT, HaXOIUTh
OIINOKH, OCYLIECTBISTh CAMOKOHTPOJb, IPOBEPSAsS OTBET Ha
COOTBETCTBUE YCIOBHIO

Harnsannas T€OMETPHS.
[Mpsimbie Ha mockocTH (7 1)

[lepneHauKysIpHBIE  TIPSIMBIE.
NIpSIMBIE.

Paccrosiare Mexay NByMs TOYKaMH, OT TOUYKH
JI0 TIPSIMOM, JYTMHA MYTH Ha KBAJIpPaTHOM CETKeE.
[IpuMepsI PSMBIX B IPOCTPAHCTBE

[TapamienbHble

Pacno3naBate Ha uepTexkax, B3aHMHOTO
pAacIoIoKeHus IBYX MPSIMBIX.

N3o0pakaTh ¢ TMOMONIBIO  YEPTEKHBIX
HEJIMHOBAHHOM W KjeTdyaroi Oymare 1Be
npsiMble, JBE MapajuieJbHBIE TPSMEIE,
NePIEHANKYIIPHYIO JTaHHOM.

[IpuBoaMTE TIPUMEPHI MAPALICTBHOCTH M TEPICHIUKYISPHOCTH
MPSIMBIX B POCTPAHCTBE.

Pacrio3HaBaTh B MHOTOYIOJIbHMKAxX TEPICHAUKYISIPHBIE H
napajuieIbHble  CTOPOHBI.  M300paxkaTh  MHOTOYrOJIBHHUKHA  C
napauieIbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMHU.

Haxomuth pacctosiHue MexXay ABYMS TOYKaMH, OT TOYKH 0
OpsIMOM, JAJAMHY MYTH Ha KBaJpaTHOM CeTKe, B TOM 4YHCIIe
UCTIOJIB3YSI IIU(PPOBHIE PECYPCHI

pUCYHKax ciy4au

MHCTPYMEHTOB  Ha
nepeceKaonecs
CTPOUTH  MPSIMYIO,

Jpo6wu (32 u)

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO
npobu, cokpaimieHue apoOeit. CpaBHeHHE U
yIOPSIIOUYUBAHKUE JPOOEH.

JlecsatuuHbie ApoOM W MeETpUYecKas CHcTeMa
mep.

ApupmeTrueckue ASUCTBUS ¢ 0OBIKHOBEHHBIMHU
U JICCATUYHBIMU JPOOSMH.

OtHouieHue. JleneHne B JaHHOM OTHOIICHUH.

CpaBHUBaTh W YNOPSJIOYHBATH crnocod
CpaBHEHUs Ipooeit.

[IpencTaBnsATh AECATUYHBIE APOOH B BUE OOBIKHOBEHHBIX APOOEH
U OOBIKHOBEHHBIE B  BHAE  JCCATHYHBIX, HCIIOJIbH30BaThH
SKBUBAJICHTHBIC TPEICTABICHHUS JAPOOHBIX YHCEN TMpPH HX
CPaBHEHUU, IPU BBIYUCIICHHSX.

Hcnonb3oBare necsaTuyHble IpoOH MpH MPeoOpa3oBaHUU BETUYUH

B METPUYECKOU CUCTEME MEP.

JIpoOu, BBIOUpATh




Macmta6, mponopius.

[lonatue nponeHTa. BpruncieHne mpoueHra oT
BEJIMYMHBI U BEJIMYMHBI 110 €€ MPOLIECHTY.
Pemenne TekCTOBBIX 3aja4, coAepKallux Apoou
Y TIPOLIEHTHI.

[Ipaktuueckass pabota «OTHOIIEHUE JTUHBI
OKPYKHOCTH K €€ 1uaMeTpy»

BeImoytHATE  apudMeTHUecKue IEHCTBUS C OOBIKHOBEHHBIMH H
JECSITAYHBIMU JIPOOSMHU.

BreraucrisaTs 3HaUCHUST BRIPOKEHUH, COJepKAIUX OOBIKHOBEHHBIC U
JECSITUUHBIE  ApOoOH, BBINOJHATH IpeoOpa3oBaHus  IpoOeid,
BbIOMpaTh CcHOco0, TPUMEHATh CBOICTBA apU(METUUYECKHX
JIEWCTBUN I pallMOHAIM3ALUH BEIYMCICHUI.

CocCTaByIsATh OTHOIICHUS W TIPOTIOPIIUH, HAXOJUTH OTHOIICHHE
BCJIMYMH, JCIUTh BEIWYMHY B JJaHHOM OTHOIIEHWH. Haxomuts
IKCIIEPUMEHTAILHBIM ITyTEM OTHOIICHHE JUTMHBI OKPYKHOCTH K €€
aMeTpy.

HHuTepripeTrpoBaTh MaciiTad Kak OTHOIICHUE BETWYMH, HAXOIUTh
MacImTad IIaHa, KapThl W BBIYHCIATH PACCTOSHUS, HCIOIB3YS
MacmiTao.

OOBACHATH, YTO TaKOE MPOLIECHT, YIMOTPEOIATh 00OPOTHI PEeUU CO
CIIOBOM «IPOLEHT». BpIpaxkarb mpoueHTbl B ApoOsiX U Jpodu B
MPOLIEHTaX, OTHOIIIEHUE ABYX BEJIMYMH B MTPOLIEHTAX.

BbluucnsTh NpPOLIEHT OT 4YHMClIa M YHCIO 1O €ro MpOLEHTY.
OKpyrTh IpoOH U MPOLIEHTHI, HAXOAUTh MPUOIMKEHUS YU CETT.
Pemarp 3amaun Ha 4acTH, IPOLEHTHI, MPOMOPILIUU, Ha HAXOXKJICHUE
npoOu (MpoIeHTa) OT BEJIWYMHBI M BEIWYMHBI MO €€ apolu
(mporieHTy), ApoOM (MpoIeHTa), KOTOPBIA COCTABJISIET OJHA
BenuunHa OT Jpyrodd. IlpuBoguth, pazOuparh, OIICHUBATH
pa3nyHbIe PEIICHHUs, 3alMCH PEIICHUI TEeKCTOBBIX 3a/1a4.
Uzsnekare  uHopmanuio U3 Ta0nMMIl W JAHArpPaMM,
MHTEPIPETUPOBATh TAOIMYHBIE JaHHBIC, OMPEENIATh HauOobIlee
Y HalMEHbIIee 13 MPEICTABICHHBIX JaHHBIX

Harnananas
Cummetpus (6 1)

TreoMEeTpHuH.

OceBas cummerpus. LlenTpanbHas cHMMeETpHS.
ITocTpoeHne CHUMMETPUYHBIX QUTYD.
[IpakTnyeckas pabora «OceBas CUMMETPHS».
CuMMeTpHs B IPOCTPAHCTBE

Pacno3naBate Ha dYepTekax M M300pakeHUSX, M300paxarb OT
PYKH, CTPOUTH C IOMOUIbIO HHCTPYMEHTOB GHUIypy (OTpe3OK,
JOMaHyl0,  TPEYTOJbHUK,  HIPSAMOYTOJIbHUK,  OKPY)KHOCTb),
CUMMETPHUYHYIO JTaHHOW OTHOCUTEJIBHO MPSAMOH, TOUKH.

Haxomute mnpumepbl cHUMMETpUM B OKDYXKAIOLIEM  MHpE.
MonenupoBath u3 Oymaru JaBe (QUIYpbl, CHUMMETPHYHBIE
OTHOCHUTEJIBHO NPSIMOM; KOHCTPYMPOBATh I'€OMETPUUYECKUE




KOH(HUTypanuu, UCHOJIb3ys CBOWCTBO CUMMETPHUH, B TOM YHCIE C
MTOMOIIBIO ITU(POBEIX PECYPCOB.

UccnenoBate  cBOMCTBa M3Y4EHHBIX (Uryp, CBs3aHHBIE C
CUMMETPHEH, UCTIONB3YSI IKCIIEPUMEHT, HaOJII0IeHNE,
MOJICTTUPOBAHHE.

OO6ocHOBBIBaTh, OIpOBEpPrarb C IOMOIIbIO KOHTPIPUMEPOB

YTBEPKACHUS O CHMMETPUU QUTYp

Bripakenus ¢ OykBamu (6 1)

[Ipumenenue OykB JUIsl 3alIUCH MaTEMaTUYECKUX
BBIDQXKEHUN W  TpEUIOKEHHHA. bykBeHHBbIE
BBIPAXKEHUS U YHACIIOBBIE IOJICTAHOBKH.
bykBeHHbIE PaBEHCTBA, HaxOXJICHUE
HENU3BECTHOTO KOMITIOHEHTAa. DOpMyIIbI

Hcnons3oBath OykBBI [Isi OOO3HAYEHUs YHCEN, TMPU 3alUCU

MaTEeMaTHYECKUX  YTBEPXKACHUH,  COCTaBISATh  OYKBEHHbIE
BBIPAYKEHUS 110 YCIIOBUIO 33/1a4H.
Hccnenosatsb HECJIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,

WCITOJIH30BaTh OYKBBI JIJIS1 UX 3aIUCH.

Beruncnsate uncnoBoe 3HaueHHWE OYKBEHHOTO BBIPAKECHHS TIPHU
3aJJaHHBIX 3HAYEHUAX OYKB.

3anuceIBaTh (POPMYIIBI: MEpUMETPa U TUIOMIAIN NPSIMOYTOJIbHUKA,
KBaJlpara; JJIUHBl OKPYXHOCTH, IUIOIIAJM Kpyra; BBIMOIHSTD
BBIUHCIICHUS 110 3TUM (GopMysiam.

CoctaBisaTh (GOpMyYJbl, BBIPAKAIOUIUE 3aBUCHMOCTH  MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMsI, PAcCTOSIHUE; II€HA, KOJMYECTBO,
CTOMMOCTb;  NPOU3BOAMTEIBHOCTh, BpeMs, O00bEM  pPabOTHI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (OpPMYIIaMm.

HaxonuTh HeU3BeCTHBIN KOMIIOHEHT apu(METHYECKOTO NEHCTBHS

Harnsgnas reomerpus.
®urypsl Ha wTockocTu (14 1)

YeTpIpEXYToJIbHUK, IpUMEPHI
YEeThIPEXYTrOJIbHUKOB. [IpsAMOYronbHUK, KBAgpaT:
CBOICTBA CTOPOH, YIJIOB, TUAarOHAJIEH.
N3mepenue yrios. Buabl TpeyrojbHUKOB.
[Tepumetp mHOTOYTONBHUKA. [lMOTIaNE QUTYPHL.
®opmynbl nepumeTpa u 101 AN
npsiMoyroyibHuKa. [IpubnmxéHHoe u3MepeHue
wiomanu uryp.

[IpakTuueckas pabora «I[lnomaas kpyra»

N300paxaTh Ha HEIMHOBAaHHOM M  KieryaTod Oymare c
UCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTOJILHUKHU C
3aJaHHBIMU CBOicTBaMU: c napajesibHbIMY,
HEepIEHIUKYISAPHBIMY, PAaBHBIMU CTOPOHAMM, MPSMBIMHU YIiIaMH U
Ip., paBHOOEIpeHHbIN TpeyroiapHUK. [Ipemmarate u o6cyxaaTh
CHOCOOBI, AITOPUTMBI IOCTPOCHUSI.

Hccnenosars, UCIIOJIB3YS AKCIEPHUMEHT, HaOro/1eHue,
MOJIeIMpOBaHMe, CBOIMCTBA MPsIMOYTrOJbHHUKA, KBajipaTa, pa30ouBaTh
Ha TpeyroJbHUKH. OOOCHOBBIBaTh, ONPOBEPraTh C IOMOIIBIO
KOHTPIIPUMEPOB YTBEP)KIAECHUS O MPSIMOYTOJIbHUKE, KBajpare,
pacro3HaBaTh BEPHbIE U HEBEPHBIE YTBEP)KICHUSI.




H3mepsaTe U CTPOUTH € NOMOINBIO TPAHCHOPTHUPA YIVIBI, B TOM
YuCl€ B MHOIOYTOJBHUKE, CpPaBHMBATh YIJIbl, paclO3HABaTh
OCTpbIE, IIpsIMBIE, Tylble, pa3BEpHyTbIe Yyribl. Pacrno3HaBats,
n300paxkaTb OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIMOYrOJIbHBIMH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYrOJIbHUKH.

Boruncnsate IIEPUMETP MHOT'OYTOJIBHUKA, IJIOIIAb
MHOTOYTOJIbHUKa pa30MeHHEM Ha MNpSIMOYrOJIbHUKHU, Ha paBHBIC
(Gurypsl, UCIOJIB30BaTh METPUUECKUE €TUHUIIBI U3MEPEHUSI UTUHBI
Y TIJIOIIA/H.

Hcnons3oBath mpuOIMKEHHOE U3MEPEHHE JUTMH WM TUIOMIAACH Ha

KiIeTdyaTor ~ Oymare, TpUOMMKEHHOE  W3MEpPEHUE  JTUHBI
OKPYKHOCTH, TUIOLIAJH Kpyra
[TonoxwnrenpHbIE enpie uncna. Monyns uncna, reomerpudeckas | [[pyBoauTe mnpumepsl HCHOJIB30BAHUS B PEANbHOM  KU3HU

OTpHLIATENIbHBIE YHCIIA
(40 4)

HHTEpIpeTaIus MOYJIS. YucnoBbie
MIPOMEXKYTKH.
[lonoxurensHble U OTpPULATENIbHBIE YHUCIA.

CpaBHeHUE TOJIOKUTEIBHBIX M OTPHUIATEIbHBIX
YyuCel. Apubmernueckue JIEUCTBUSA c
MOJIOKUTEIHHBIMU U OTPULIATEIbHBIMU YUCIIAMHU.
Pemenue TekcToBBIX 3a7a4

MOJIOKUTETIBLHBIX U OTPULIATEIBHBIX YHCET.

N300paxaTh IieNble YHUCla, MOJIOKUTENbHBIE M OTpHULATEIbHbIC
yHclla TOYKaMU Ha YHCIOBOM MPSIMOM, HCIIOJIb30BATh YHCIOBYIO
IPSIMYIO JUIS CPAaBHEHUS YHCEL.

[TpumensTh mpaBuUiia CpPaBHEHMS], YHOPSAIOYUBATH LEJbIE YHCIA;
HAXOJUTh MOJYJIb YHUCIIA.

@opMyaMpoBaTh NpPaBHJIa BBIUUCICHUSA C TMOJOXKUTEIBHBIMU U
OTpULATENIbHBIMU ~ YMCJIAMH, HaxXOJUTh 3HAYEHHSI UHCIOBBIX
BBIDOKEHUH, CcoJepXalluxX JACUCTBUS C TMOJOXKHUTEIbHBIMU U
OTpULATENIbHBIMH YUCIIAMHU.

[IpumensTh  CBOWCTBA  CIOXKEHHUS U
npeoOpa3oBaHUs CyMM U MIPOU3BEACHUN

YMHOKCHU JJIA

IIpencrasnenue naHHBIX
(6 )

[IpsmMoyronpHasi ~ cUcTeMa  KOOPAMHAT  HA
INIOCKOCTH. KOOpIMHATHI TOYKM Ha IUIOCKOCTH,
abcrycca U OpiMHaTa.

CronbuaThie ¥ KpYroBbIe JHAarpaMMBIL.

[IpakTnueckas pabota «IIoctpoenue
JUarpaMmy».
Pemrenne  TEKCTOBBIX  3ajad, COJAEpKALLUX

JAaHHBIC, NIPCACTABJICHHBIC B Ta6JII/II_IaX H Ha

OOBIACHATD U WIUIIOCTPHUPOBATH IIOHATUC HpﬂMOYFOJ’ILHOﬁ CHUCTCMbI
KOOpAWHAT Ha INIOCKOCTH, UCIIOJIb30BaTh TCPMUHOJIOTHUIO; CTPOUTH
Ha KOOpHHHaTHOﬁ IJIOCKOCTH TOYKH U (I)I/IprBI 10 3aJaHHBIM
KOOpAuHaTaM, HaXOUTb KOOPANHATHI TOYCK.

Yurath cTOI0YATHEIE U KpYroBbI€C JUAarpaMMmbl; UHTCPHIPCTUPOBATH
JAaHHBIC; CTPOUTH cToI0uaTeIe AuarpaMmbl.

Hcnonp3oBaTh I/IH(I)OpMaI_II/IIO, MNpEaACTaBJICHHYIO B Ta6J'II/II_[aX, Ha
AuarpaMmax il peICHUA TCKCTOBBIX 3a/la4 U 3aJla4 U3 peaﬂBHOﬁ




JyarpaMmmax

KU3HHU

Harnsannas reomerpus.
@urypsl B IPOCTPAHCTBE

(9 )

[IpssMOyroOIBHBIM napajule/IenuIen, KYyO,
npusMa, NUpaMuja, KOHYC, IWIMHApP, LIap U
chepa.  M3o0paxkeHue  MPOCTPAHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOIPAHHUKOB,
LHWJIMH/PA U KOHYCA.

[IpakTnueckas pabora «Co3mgaHue Mopenei
MIPOCTPAHCTBEHHBIX QUTYDPY.

[Tonsatue o6bEMa; eTMHUIIBI U3MEPEHHS 00BEMA.
OO6bEM  TPSIMOYroJILHOTO  Mapajliesienunena,
Ky0a, hopmynsl 00bEMa

PacriozHaBath Ha ueprexax, PHUCYHKax, OIMCBHIBATh IMHpPaMHLY,
npusMy, UWIMHIAP, KOHYyC, Iap, H300paxaTb HX OT PYKH,
MOJEIUpPOBaTh K3 Oymaru, IUIACTWIIMHA, TIPOBOJOKU U JIp.
[IpuBoauTh mpUMeEpbl 0OBEKTOB OKPYXAIOIIETO MHUPA, WUMEIOLINX
(opMbI Ha3BaHHBIX TEJ.

Wcnonb3oBarh  TEPMHUHOJIOTHMIO:  BepIIMHA, peOpo, TpaHb,
OCHOBaHME, BBICOTA, PAINYC U JUAMETP, Pa3BEPTKA.
W3yuarh, ucnonb3ysd 5SKCIEPUMEHT, HaOJIIOAEHHE, H3MEpEHUe,

MOJIETUPOBAaHUE, B TOM YHCIE KOMIIBIOTEPHOE, M OIHUCHIBAThH
CBOMCTBA Ha3BaHHBIX TeJI, BBISABJIATH CXOACTBA U PA3IMUUSA: MEXKIY
NAPaMUJION U TPU3MOW; MEXK- 1y LIWIMHAPOM, KOHYCOM U IIAPOM.
Pacnio3naBate pa3BEépTkM Tmapaienenunena, KyOa, MPU3MBI,
NUpaMHJIbl, KOHYCa, IMINHJpPA; KOHCTPYUPOBaTh JaHHbIE Teja U3
pa3BépTok, co3gaBarh ux Mojaenu. Co3gaBaTh  MoJENH
MIPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpOBOJIOKH, TJIACTHINHA U
np.)

W3mepsaTs Ha MOJENIX: [UIMHBI péOep MHOTOTPAHHUKOB, TUAMETP
nrapa.

BreiBoauts hopMyny 00b€Ma IpsIMOYTOJILHOTO Napaslieenumea.
Boruncnsath o dbopmynam: 00BEM PSIMOYTOJIbHOTO
napajuienienunena, Kyba; HCHOJIB30BaTh EAMHUIIBI HU3MEpPEHUs
00BbEMa; BBIYUCIATE OOBEMBI TEN, COCTaBJICHHBIX W3 KYyOOB,
napasuieNIenuIeoB; pelaTh 3aa4u ¢ pealbHbIMU JaHHBIMU

[ToBTOpEeHUE, 000OIIEHNE,
Cucrematu3arus (20 q)

IToBTOpEHHE OCHOBHBIX IOHATHH W METOJIOB
KypcoB 5 u 6 Kiaccos, o0o0uIeHne u
cHCTEMAaTU3aIus 3HAaHUH

BpluncnsaTe 3HaueHUs] BBIPAKEHUM, COAEpKALIUMX HATypaJbHbIE,
1eJIbIe, TIOJIOKUTEIIBHBIC U OTPHUIIATEIIbHBIC YMCIIa, OOBIKHOBCHHBIC
U JIECATUYHBIC JpOOH, BBINOJHATH MpPeoOpa3oBaHUS YHCEN W
BBIPAKCHUI.

Bri6upats cnoco® cpaBHEHHUs YHWCEN, BBIYHCICHHM, IPUMEHSThH
CBONMCTBa  apupMETHYECKUX ACUCTBHMA Ui palMoOHaTH3aIuu
BBIYHCIICHHI.

Pemate 3amaun U3 peanbHOU KU3HU, TPUMEHATH MaTEMaTUYECKUE
3HaHUS U1 pellIeHus 3ajad U3 APYTUX OPEAMETOB.




Pematp 3amaun pasHeIMM criocoO0aMu, CpaBHUBAaTh, BHIOMpATh
CrocoObI pelleHus 3a1a4u.

OcymliecTBiITh ~ CaMOKOHTPOJIb  BBINIOJIHAEMBIX JEHCTBUI U
CaMOIIPOBEPKY PE3y/IbTaTa BHIYMCICHUI




PaGouasi nporpamMmma y4ue0HOro Kypca «AJjredopa» 7/ — 9 kiaccsl

1. Heaun u3yuyeHus yueOHOTo Kypca «Ajaredpa» / — 9 kiaaccebl

AnreOpa sBISETCS OJHMM W3 OTOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHA OOECIeYnBaET
HU3YUCHUC APYIrUX AUCHUILINH, KaK €CTCCTBCHHO-HAYYHOI'O, TaAK U T'YMAHUTAPHOI'O0 LUKIIOB, et
OCBOEHHME HEOOXOMMOIJIS POJODKEHHST 00pa30BaHMs U B IOBCEAHEBHOW XM3HU. Pa3Butne y
oOyuaroluxcs Hay4dHbIX HPEJICTaBICHUM O MPOUCXOKJIEHUU U CYLIHOCTH alredpandyecKkux
abcTpakiui, criocode OTpaXxeHUsI MaTEMaTUYECKOW HAyKOM SIBJIEHUH U IPOLIECCOB B MPUPOJE U
oOmiecTBe, poM MaTeMaTHYECKOTO MOJCIMPOBAHHMS B HAYYHOM IO3HAHWU U B IPAKTHKE
crocoOcTByeT  (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHSI M KAYSCTB  MBIIUICHHS,
HEOOXOJIMMBIX JUIsl aJanTallid B COBPEMEHHOM Iu(ppoBoM obmiectBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa3oM oOecreuuBaeT pa3BUTHE YMEHUS HaONI0AaTh, CPaBHUBATH, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIJIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOU JICHCTBUS U BBIBOJBI, (POpPMYIHpOBaTh yTBepxkaAeHUA. OcBOoeHHE Kypca
anreOpbl 00ecreunBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHHS O0yJarOIIUXCs: OHH HCITIONB3YIOT
NEeNyKTUBHbIE WM  WHAYKTUBHBIE  pacCyXJeHMs, 00001IeHne W  KOHKPETU3AlHIO,
abctparupoBanue W aHamoruto. OOydeHwe anredpe NpenanosaraeT 3HAYUTEIbHBIH O0BEM
CaMOCTOSITEIIEHOW JIESITEIbHOCTH OOYYAIOIIUXCS, IMOATOMY CAMOCTOSITENIbHOE PElIeHHEe 3aaad
€CTECTBEHHBIM 00pa30M SIBISIETCS pean3anueil IesITeTbHOCTHOTO TPHHIIAIA OO0YUSHHS.

B cTpykType mporpammsbl yaeOHOTO Kypca «Anredpa» OCHOBHOU IIKOJIBI OCHOBHOE MECTO

3aHUMAIOT COACPKATCIBbHO-METOJUUCCKUEC JIMHWU: «YUncma n BBIYHCIICHUS),
«Anrebpanyeckre BBIPAKECHUS;
«YpaBHeHUS U HepaBeHCTBa»; «DyHkuu». Kaxxmaas u3 3TUX coaepKaTeabHO-METOAMUECKUX
JUHUN pa3BUBAETCS Ha MPOTHKEHUU TPEX JIET M3Yy4YeHHUS Kypca, €CTeCTBEHHBIM 00pa3oMm
neperieTasich M B3aUMOJCHCTBYS C JpYrMMM €ro JHUHUAMUA. B Xozme wu3yueHus Kypca
oOyyaromuMmcsi  MPUXOAMUTCA  JIOTMYECKH  pacCykJaTh,  MCIOJb30BaTh  TEOPETHKO-
MHO>KECTBEHHBIH sI3bIK. B CBSI3M ¢ 3TUM Lie1eco00pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOpPHIE
OCHOBBI JIOTUKH, MIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3Jielibl MAaTEMAaTHYECKOro 00pa3oBaHus U
CIOCOOCTBYIOUIUE OBJAJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEpPCAIBHOIO MaTEeMaTHYeCKOTO
sa3pika. Takum 00pa3oM, MOMKHO YTBEp)KIaTh, YTO COAEPKATEIBbHOM U CTPYKTYpPHOM
0COOCHHOCTBIO Kypca «AnreOpay sIBISETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanue TuHUU «YUKcia U BEIYUCICHUS CIYKUT OCHOBOM ISl JaIbHEHIIIEro N3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHUIO Yy OOYYalOIIUXCS JIOTUYECKOTO  MBILIUICHUS,
(hOopMHUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX JJIsl IOBCETHEBHOM KM3HU. Pa3BUTHE MOHATHS O YUCIIe B OCHOBHOM
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMU M HPPALMOHANIBHBIMU 4YHCIaMHu, (OpPMUPOBAHHUEM
MIPEJICTaBICHHUM O JEHCTBUTENLHOM YKcie. 3aBepIlieHne OCBOCHHUS YUCIOBOM JINHUU OTHECEHO
K cTapiieMy 3BeHy 00111ero oopa3zoBaHusl.

Copepxanue AByX anreOpanueckux JHUHUA — «AJreOpanueckue BBIPAKEHUS» W
«YpaBHEHUSI U  HEPABEHCTBa»  CHOCOOCTBYeT  (OPMUPOBAHHIO Yy  OOydaroluxcs
MaTeMaTH4eCKOro amnmnapara, HeoOXOJAMMOTro sl PEUIeHHs 3a/1ad MaTeMaTHKH, CMEXHbBIX
MIPEIMETOB U NMPAKTUKO-OPUEHTHPOBAHHBIX 3aJlad. B OCHOBHOH IKose y4eOHBbIH MaTepual
IPYIIUPYETCSs BOKPYI PpAIlMOHANBHBIX BBbIpaKEHUI. Asredpa JAeMOHCTPUpPYET 3HAu€HUE
MaTeMaTUKU Kak s3bIKa JJIS TIOCTPOCHUS MaTeMaTHYECKUX MOJIeNIel, OMUCAHUs TPOLIECCOB U
SBJICHUH peasibHOro Mupa. B 3amaun oOyueHus anreOpe BXOJAT TaKKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHHUs, HEOOXOAMMOro, B YACTHOCTH, JJIi OCBOCHHMS Kypca
uHGOpPMATUKM, U OBJIAJCHHME HaBbIKAMM JEAYKTUBHBIX paccyxaeHuil. IlpeoOpasoBanue
CHUMBOJIBHBIX ()OpM BHOCUT CBOW crHemuduyeckuid BKJIAJ B pa3BUTHE BOOOpaXKeHUS,
CocoOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxxanne  (GyHKUMOHAJIbHO-TpaQUUECKOW  JUHUM  HAlEJIeHO Ha  IOJy4eHHue
IIKOJIPHUKAMH 3HAaHUN 0 QYHKIMIX KaK BaKHEHIIIEH MaTeMaTH4eCcKOi MOJeNu Uil ONUCAHUS



U UCCIEIOBAaHUS Pa3HOOOpPA3HBIX MPOLIECCOB U SBJIECHUM B Ipupoje u obmectse. M3yuenue
3TOr0 MaTepuana CIOCOOCTBYET pa3BUTHIO Yy OOY4YalOIUXCS YMEHHUsS HCIIOJIb30BATh
pa3IuyYHbIE BBIPA3UTEIBHBIE CPEICTBA fA3bIKA MATEMATUKU — CJIOBECHBIE, CUMBOJIUYECKHE,
rpaduueckue, BHOCHT BKJIaA B (OpMUpOBaHHME NPEACTABICHUH O pOJIM MaTEMAaTUKH B
Pa3BUTUU LUBUIU3ALUHU U KYJIBTYPBI.

2. MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
Cornacno yueObHOMY TUIaHy B 7—9 Kitaccax u3ydaercs ydeOHbI Kype «Anredpay, KOTOPHIH
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE Pa3/eibl cojepkaHus: «Uucia U BBIYUCICHUS,
«Anredpanyeckre BhIPAKEHUN», «YPAaBHEHUS U HEPABEHCTBAY, « DYHKIIUNY.
Y4eOHbI TUIaH HA U3ydeHWe anreOpel B 7—9 Kiaccax OTBOJHUT HE MeHee 3 y4eOHBIX
4acoB B HEJENI0 B TEUEHHE KaXJO0ro roja oOydeHHMs, BCEro 3a TpHU rojia oOydeHHs — He
MeHee 306 yueOHBIX JacoB.

3. Conep:xkanne y4eOHOro Kypca «Auaredopa» 7 — 9 kiaccel

7 Kaacc

Yucna u eéviuucnenusn

Payuonanvuvie uucna.

Jlpo6u 0OBIKHOBEHHBIE U JAECATUYHBIE, IEPEXO0] OT OJTHOM (opMbI3anucu ApoOel K APYyrou.
[ToHsiTHE pallMOHAIBHOTO YKCIIA, 3alMCh, CPAaBHEHUE, YIIOPSI0UMBAHUE PALIMOHATIBHBIX YHUCE.
Apudmernueckue NEHCTBUS C palUMOHANBHBIMM 4HuciaMu. Perienue 3amad U3 peaabHOU
MPaKTUKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeIeM: ONpeeIeHne, IpeoOpa3oBaHue BbIPAKEHUH Ha
OCHOBE OIpeJIeNIeHus, 3anuch 0obmX ynces. [IponenTsl, 3anuce NporeHToB B BUIE APOOH U
IpoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/]auu HA IMPOLEHTHI, PEIICHUE 3a1ad M3
peabHOM MPAKTUKHU.

IIpuMmeHeHNne IPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOXKHUTE JIM HaTypaJIbHBIX YU CEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE NIpsiMast 1 0OpaTHast IPONOPLMOHATIBLHOCTH.

Anzedpauueckue eviparicenus

IlepemeHHBIE, YKMCIIOBOE 3HAYEHHE BBIPAXKCHMs C NEPEMEHHOHU. JlommycTUMBbIE 3HAYEHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMU B BHUAE (OPMYIIBL.
Bbruucnenus no ¢opmynam. IlpeoOpa3oBaHue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO
paBHbIE BBIpa)XEHUs, MpaBuia NpeoOpa3oBaHUsl CyMM M MPOU3BEICHUH, MIpaBUiIa PACKPBITHS
CKOOOK Y IIPUBEEHUS NOJOOHBIX CIIaracMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM IIOKA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. CreneHb MHoOrowieHa. CiiojkeHue, BbIUMTAaHUE, YMHOXKEHUE
MHOTOWIEHOB. DOPMyIIbI COKPAIEHHOTO YMHOKEHUS: KBAaApaT CyMMbI U KBaJpaT Pa3sHOCTH.
dopmyna pa3HOCTH KBaaparoB. Pa3iiokeHHe MHOTOWIEHOB Ha MHOMKHUTEIIH.

Ypasnuenus

VYpaBHeHMe, KOPEHb YpaBHEHUS, IpaBuiia peoOpa3oBaHKsl ypaBHEHMsI, pABHOCHIILHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOpPHEH JIMHEMHOIO YpaBHEHUS,
pelleHne JIMHENHBIX ypaBHeHUH. CocCTaBiieHHME ypaBHEHUH IO YCIOBHIO 3aj1aud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPaBHEHUM.

JIuHeliHOe ypaBHEHHE C JBYMs NEpeMEHHBIMU U ero rpaduk. Cucrema JABYX JHMHEHHBIX
ypaBHEHUH C JByMs NepeMeHHbIMU. PelieHne cucteM ypaBHEHHH crocoOOM I0/CTaHOBKH.
[Ipumepsl perieHnst TEKCTOBBIX 3a7ad C MOMOUIbIO CUCTEM YpaBHEHUH.

Koopounamut u cpagpuxu. @ynxkyuu

Koopaunata Touku Ha mnpsMoil. YucinoBble NPOMEXYTKH. PaccrosHue Mexay IByMs
TOYKaMH KOOPIAMHATHOM MPSMOM.

[IpsmoyromnbHast cucrema koopauHaT, ocu OX um Oy. Abcmucca u opAMHATa TOYKH Ha



KOOpAMHATHOHN miockocTu. [Ipumeps! rpadukos, 3aganHbix Gopmynamu. Utenue rpadukon
peanbHbix 3aBucuMocTed. llonstne ¢ynkuuu. [padux ¢ynxnum. CpoiicTBa (QYHKIHUIL.

Jluneiinas Qynkums, e€ rpapuk. I'padux ¢ynkumm y = | x |. I'paduyeckoe pemenue
JIMHEHHBIX YPAaBHEHUW U CHUCTEM JIMHEWHBIX yPaBHCHUM.
8 knacc

Yucna u éviuucnenus

Ksagparueiii xopenb u3 uucna. llonstue o0 wuppamuoHaibHOM uuncie. JlecsTuynbie
NpUOIMKEHNUS UPPAMOHANBHBIX 4rced. CBOMCTBAa apu(METHUIECKUX KBAIPATHBIX KOpHEH U
WX T[pPUMEHEHHE K MpeoOpa3oBaHMIO YHUCIOBBIX BBIPAKEHMM W BBIYMCIICHUSM.
JlelicTBUTEIbHBIEC YHCIIA.

Crenens ¢ 1enbIM noka3ateneM u e€ ceoiictBa. CTaHapTHas 3alKch YUCIA.

Anzebpauueckue 6blparxcenus

KBampatublii  TpéxwieH; pa3joKeHHE KBaJpaTHOrO TPEXWIEHAa Ha  MHOXHUTEIU.

AnrebOpandeckas apo0b. OCHOBHOE CBOWCTBO anredOpanueckoit npodu. CroxeHue,
BBIYMTAHNE, YMHOXKEHHE, JIeIeHHEe anreOpanueckux Apooei. PairoHanibHbIe BRIpaXEeHUs U UX
npeoOpa3oBaHHUe.

Ypagénenus u nepagencmea

KBanpatHoe ypaBHeHue, popmyna KopHel KBaJpaTHOro ypaBHeHUs. Teopema Buera.

Pemenue ypaBHeHUH, CBOASIIUXCS K TUHEHHBIM U KBaJpaTHbIM. [Ipocrelinmme 1po6HO-

paloHaIbHbIe ypaBHEHUS.

I'paduueckass wHTEpHpeTavisi ypaBHEHHH C JIBYMsI TIEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPaBHEHUN C IBYMs NEepeMeHHBbIMH. [IpuMepsl peleHns CUCTEM HENMHEWHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CTIOCOOOM.

UucnoBble HepaBeHCTBAa W WX CBoiicTBa. HepaBeHCTBO ¢ OAHOM TEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEeHCTBA € OJHOM NepeMeHHOW. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonatue ¢ynknuu. OOnacTh OMpeneiIeHUss W MHOMXKECTBO 3HauYeHMH (GyHKIUU. CrocoOs
3amanust GyHkui. 'paduk Gynkmuu. Utenue cBoiicTB (yHKIMU 1o e€ rpaduky. [Ipumepsr
rpadukoB (QyHKIUH, OTpaXkarOIIKUX peasibHbIe Mporecchl. DYHKINK, OMUCHIBAIOLIUE MIPSIMYIO U
00paTHYIO IPONOPIUOHANBHBIE  3aBUCUMOCTH, uUX rpaduxu. @Dynkuuum Yy = X%, Yy =
X3,y =+/x, y=|x|. Tpadudeckoe perieHne ypaBHEHHil W CHCTEM YpaBHEHUIA.

9 kiaacce

Yucna u eévtuucnenusn

eticmeumenvnule yucna.

PannonaneHble yncna, uppanyoHaibHbIE YUCIa, KOHEYHbIe U OECKOHEYHbIE AECATUYHBIC
npobu. MHOXKECTBO JIEHCTBUTENLHBIX YHCEIN; JeHCTBUTENbHBIE 4YHCIa Kak OECKOHEYHbIE
JnecsiTUYHble  poOu. B3auWMHO  OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXXECTBOM
JEUCTBUTEIbHBIX YUCET U KOOPAUHATHOU MPSAMOIL.

CpaBHeHUE [EHCTBUTENBHBIX YHCEN, apUPMETHYECKUE [EHCTBUS C JCHCTBUTEIbHBIMU
YUCJIAMH.

Usmepenus, npubnudicenus, oyeHKu

PazMepsl 00BEKTOB OKpPYXKAIOIIEr0 MHUpPA, JUIUTEbHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkEéHHOE 3HaUECHUE BETMYHMHBI, TOUHOCTh MpUOmmKeHus. OKpyrieHue Ynce.
[Ipuknaka u oLleHKa Pe3yabTaTOB BHIYMCICHHUIA.

Ypaeéuenus u nepasencmea

Vpasnenus ¢ oonoii nepementoii

Jluneiinoe ypaBHeHue. Pemienune ypaBHEHHMH, CBOAAIIMXCS K JuHEWHbIM. KBamgpatHoe
ypaBHeHuE. Pemnienue ypaBHEHHH, CBOJAIIMXCS K KBaJApaTHbIM. BHUKBajgpaTHOE ypaBHEHHE.
[IpuMepsl penieHus: ypaBHEHUM TPETbEU U YETBEPTOM CTENIEHEN PA3JI0KEHUEM HAa MHOKUTEIIN.

Pemenune papoOHO-palMoOHANBHBIX ypaBHEHHH. PemieHne TEKCTOBBIX 3amad



aNreOpanvaeckuM METOI0M.
Cucmemsl ypagHenuii

VYpaBHeHHe C IByMs INEpeMEHHBIMH W ero rpaduk. Pemenue cucreM ABYX JTHMHEWHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBbIMU. PemieHue CUCTEM IBYX YpPABHEHUMW, OJHO M3 KOTOPBIX
JTUHEHHOe, a Apyroe — BTOpoil creneHu. ['paduueckas nHTepHIpeTaysi CUCTEMbl yPaBHEHUH
C IByMsI IIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3aj1a4 AJIreOpandecKuM CrIOCOOOM.
Hepasencmea

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PemieHwe cuctemM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMeHHO#. KBanparHeie HepaBeHcTBa. ['paduyeckas mHTEpHpeTanys
HEPABEHCTB U CUCTEM HEPAaBEHCTB C JIBYMS IIEPEMEHHBIMH.

Dynkyuu

Ksagparuunas ¢ynkums, e€ rpaduk u cpoiictBa. [lapaGona, KOOpAMHATH BEPIIMHBI
mapaboJibl, 0Cb CHMMETPHUU TTapadoJIbL.

I'paduku  ¢yuxuumit: y=Kkx, y=kxtb,y :f , y:x3, y:\/E, y=|x| u ux cpoiicraa.

Yucnoewie nocnedosamenvnocmu
Onpeoenenue u cnocobvl 3a0anus YUCI08bIX NOCIE008AMENbHOCEN

[ToHATHE YMCIOBOW MOCIIETOBATEIBHOCTH. 3aJaHUE MOCIEAOBATENBHOCTH PEKYPPEHTHOM
dhopmymoit u hopMyIioi N-TO WiIeHa.
Apupmemuueckasn u ceomempuyeckas npozpeccuu

Apudmernueckas U TEOMETpUYECKass MPOrPECCUHU. @opMynel  N-TO  WiIEHA
aprupMETHIECKON U TEOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

N3obpaxenne wieHOB apu(METUIECKOW U TEOMETPUUYECKON MPOTrpeccCHii TOUKaMHu Ha
KOOPJIMHATHOM MIIOCKOCTH. JIMHEHWHBINA U SKCHOHEHIIUAIBHBIN pocT. CII0KHbBIE TPOIEHTHI.

4. TIlnanupyemMble NpeIMeTHbIE pe3ybTaThl 0CBOCHUS padoyei

nporpamMmMsbl Kypca «AJjreopa» / —9 kiacce

OcBoenune y4eOHOTO Kypca «AJjredpa» Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
JMOJDKHO — O0ecreunBaTh  JOCTHOKCHHE — CICAYIOIIMX  MPEJAMETHBIX  00pa3oBaTelbHBIX
Pe3yJIbTaTOB:

7 xiacc
Yucna u eviuucienus

BbInonHATe, coderas yCTHbIE M NMHUCbMEHHbIE MPUEMBI, apupMeTHdYecKue JIeHcTBUs ¢
palnMoHaIbHBIMU YHCIAMH.

HaxonuTh 3Ha4YeHHs YMCIOBBIX BBIPAXEHUH; MPUMEHSITh pa3HOOOpa3Hble CHOCOOBI U
NpUEMBI BBIUMCIIEHUS] 3HAYEHUI JPOOHBIX BBIPAXKEHHUM, COJEpiKalIUX OOBIKHOBEHHBIE
U JeCATHYHBIE IpoOu.

[lepexoauTths OT 0HOM (OPMBI 3aITUCH YUCEN K Ipyroil (mpeoOpa3oBbIBaTh AECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIOB JIECSITHUHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO TPOOB).

CpaBHMBATh U yIMOPSAJOYMBATH pallOHAJIbHbIE YHCIIA.

Oxpyryare yncna.

BbINONHATE NPUKUAKY M OLEHKY pe3yiabTaTa BBIYMCICHHWH, OLIEHKY 3HA4YeHHi
YHCIIOBBIX BBIPAYKEHHH.

BbINOIHATE AEHCTBUS CO CTEMEHAMH C HATYpaJIbHBIMH MTOKa3aTeIIMHU.

[TpuMeHsATh NPU3HAKH JETUMOCTH, Pa3JIoKEHUE HA MHOKUTEIN HATypaIbHbBIX YHCEIL.
Pemare npakTUKO-OpPUEHTUPOBAHHBIE 3a/1a4H, CBS3aHHBIE C OTHOILIEHHEM BEJIWYMH,
MPONOPIHMOHATFHOCTBIO  BEJIMYUH, TPOLIEHTAMH; HHTEPIPETUPOBATh PE3YIbTaThl



peLIEeHMS 3a1a4 C YYETOM OIPAHUYEHUI, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX
00BEKTOB.

Anzebpauueckue evlparxcenus

Hcnonp3oBath anreOpandecky0o TEPMHUHOJIOTHIO M CHUMBOJIMKY, TPUMEHSTH €€ B
porecce 0CBOCHMS y4eOHOTo MaTepHraia.

Haxonuth 3HaueHHs1 OYKBEHHBIX BBIPAKECHUM NP 3aJAHHBIX 3HAYCHUSX MIEPEMECHHBIX.
BoinonHATe  mpeoOpazoBaHUs IIEJIOTO  BBIPAKEHUS B MHOIOWIEH IPHUBEACHUEM
M0TI0OHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE YMHOKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOrO4YjieHa Ha MHOTOYJIEH,
MIPUMEHSATH POPMYITBI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh Pa3yioKeHHE MHOTOUYWIEHOB Ha MHOXHUTENIN C MOMOINBIO BHIHECEHHUS 3a
CKOOKM OOIIEero MHOXHUTENs, TPYNINUPOBKUA ClIaraéMblX, MpPUMEHEHHUs (QOopMyI
COKPAILLIEHHOT'O YMHOXEHHS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB JUI DELIEHUS pPa3IMYHBIX 3a7ad U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJMETOB, U3 PEATbHON TIPAKTUKH.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEW C  HATypaJIbHBIMHM  IOKa3aTeJsIMA IS
npeoOpa3oBaHus BEIPAKECHUM.

Ypaeueuuﬂ U Hnepaeencmea

Pemate nuHeliHbIe YypaBHEHUSI C OJJHOM MEPEMEHHOM, MPUMEHSIS TTpaBHIa Mepexoaa OT
HCXOJIHOTO YPaBHEHMsI K PaBHOCUILHOMY eMy. [IpoBepsTh, SBISETCS I YUCIO KOPHEM
YpaBHEHUS.

[IpuMensTh rpaduueckre METO bl IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX CHCTEM.
[TogOupars mpuMepsl map 4uces, SBISIOUIUXCS pPEUICHUEM JHMHEHMHOTO YpaBHEHHUS C
JBYMSI [IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOW TUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMU; TOJIb3YSICh TPaQUKOM, MPHUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.
Pemrate cuctemsl IByX JIMHEWHBIX YpaBHEHHUHM C JBYMs NMEPEMEHHBIMH, B TOM YHCIE
rpaduvecKy.

CocraBiiATh U pemiaTh JMHEMHOE YpPaBHEHUE WJIM CUCTEMY JMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 33J1a4d, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
MOJYy4YEHHBIN pe3yibTarT.

Koopounamut u cpagpuxu. @ynxkyuu

e U3oOpaxkaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIUHATaM, JIy4d, OTPE3KHU, HHTEPBAJIbI; 3aMHCHIBAThH YUCIIOBBIE MPOMEKYTKH Ha
anreOpanvdeckoM si3bIKe.

e OrMeyaTh B KOOPAWHATHOM MIIOCKOCTH TOYKH IO 33JaHHBIM KOOPAUHATAM; CTPOUTH
rpaduku nuHerHbIx GyHkuuid. Ctpouts rpaduk Gynxkmuun y = 1 x |.

e OmnuchiBaTh C MOMOIIBIO (PYHKIIMH W3BECTHBIE 3aBUCUMOCTU MEXKAY BEIUYMHAMMU:
CKOPOCT, BpeMms, paccTosiHue; 1eHa, KOJIMYECTBO, CTOUMOCTb;
MIPOU3BOIUTENBHOCTD, BpeMs, 00BEM pabOTHI.

e HaxoauTe 3HaueHUE QPYHKIIUU 0 3HAYCHUIO €€ apryMeHTa.

e [lonumate rpaduueckuit cmoco® mpeAcTaBIeHUs U aHanM3a UHGOPMALUU;
W3BJIEKATh M MHTEPIPETUPOBATH MH(DOPMAIINIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

8 knacc
Yucna u eviyucienus

e licnonb3oBaTh HavalbHBIE IPEICTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX YHUCEI
JUIs. CpaBHEHMs, OKPYIJIEHUSI U BBIUMCIIEHUH; N300pakaTh NEHCTBUTEIBHBIE YMCIIA
TOYKaMHU Ha KOOPJAUHATHOM IIPSIMOMA.

e [IpumeHsATH MOHATHE APUYMETHUECKOTO KBAIPATHOTO KOPHS; HAXOAUTh KBaJIpaTHbIE
KOPHH, UCTOJIb3YS IPU HEOOXOIUMOCTH KaJbKYJIATOP; BBIIOJHATH TPeoOpa3oBaHUs



BBIPKEHUH, COACPKANINX KBAJAPATHBIC KOPHU, HCIIOIb3Ysl CBOMCTBA KOPHEH.
HCHOJ’IB?}OB&TL 3aIlIucCHu 6OJIBH_II/IX 1 MaJIbIX YHUCECJI C ITIOMOIIIBIO ACCATUYHBIX ,up06e1>’1 nu
creneHnei yuciaa 10.

Anzebpauueckue evlparxcenus

[IpuMeHSTh NOHSTHE CTENEHU C LIEJbIM OKA3aTeNeM, BBINOJHATH Pe0Opa30BaHUs
BBIPAXKEHUH, COJEPIKAINUX CTEIIEHU C LEJIBIM IT0OKa3aTEeIIEM.

BbInosIHATE TOX/1€CTBEHHBIE peoOpa30BaHMsl pallMOHAJIbHBIX BHIPDAKEHUN Ha
OCHOBE IIPAaBWJI ACUCTBUI HaJl MHOTOWIEHAMH U allr€0panyecKuMu ApOOsIMHU.
PacknanpiBath KBapaTHBIM TPEXUIEH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHUs BbIPAKEHUHN JJISl PELICHUS pa3IUYHbIX 3ajad U3
MAaTE€MAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Ypaeuenuﬂ U nepaeencmea

Pemrare sMHENHBIC, KBaJpaTHbIE YPAaBHEHHUS U pPAUUOHAIbHBIC YPABHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IByMsl [IEPEMEHHBIMH.

IIPOBOJIUTH NPOCTEHIINE HCCIEAOBAHMS YPAaBHEHMM W CHCTEM YPABHEHUH, B TOM
ylclie ¢ NPUMEHEHHEM TrpapuuecKux IpeAcTaBleHull (ycTaHaBIMBaTb, WMEET JIU
ypaBHEHUE WM CHUCTEMaypaBHEHUI peIlIeHus], eCid UMEET, TO CKOJIbKO, U Mp.).
[lepexonuTh OT coBecHOM (QOPMYIMPOBKH 3a1aud K €€ airedpandyeckoid MOJENu C
ITIOMOIIIBIO COCTABJICHHS] YPAaBHEHUS WJIM CHCTEMbl YPABHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJyYEHHBIN pe3ysbTarT.

[IpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUISl CPABHEHUs, OLIEHKH; pEIIaTh
JUHEITHbIE HEPaBEHCTBA C OJIHOM MEpPEeMEHHOM M MX CUCTEMBI; JaBaTh I'paduyecKyro
WJUTIOCTPALIMI0 MHOKECTBA PELICHUI HEPaBEHCTBA, CUCTEMBbI HEPABEHCTB.

Dynkyuu

[lonumath ¥ uUCHONB30BaTh (YHKIMOHAJIbHBIE TOHSTUS W  S3bIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAUCHHUS); OMNpENesITh 3HaYeHHEe (YHKIMH 10 3HAYCHUIO
aprymMeHTa; OmpenessaTh cBolcTBa (PyHKIMM 10 e€ TpaduKy.

CtpouTth rpaduku JIeMEHTApHBIX (YHKIIUN B Y = X,

y :;k , Y=x3, y=v/x, y=|x|, onucriBaTh cBoiicTBa UMCIOBOH (YHKIMHM IO €& rpaduKy.

9 kiace
Yucna u evlyucienus

CpaBHI/IBaTI) 1 yIIopsaa041uBaTh pallMOHAJIBHBIC U UPppallMOHAJIBHBIC YHCJIA.
BremmoaHsaTh apI/I(i)MeTI/ILIeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YUCJIaMH, COYCTas YCTHBIC
U IIMCBMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYUCIICHUS C HppallMOHAJIbHBIMU YHCJIaMU.
Haxogute 3HaueHus CTEIIEHEH C OCJIBIMH IMOKa3aTC/IsIMHM U KOpHeﬁ; BBIYUCIIATH
3HAa4YCHUA 4YMCIOBBIX BBIpa)KeHHfI.

OKI)YFJ'IHTL ,Z[eﬁCTBHTCHLHLIC qucia, BBIIOJHATE NPUKUJKY PE3yJIbTaTa BbI‘IPICJ'ICHHfI,
OLCHKY YUCIIOBBIX BBIpa)KeHHfI.

Ypasnenuﬂ U Hepaeencmea

Pemars nuHeliHble u KBaJApaTHBIC YpaBHCHH, YpPaBHCHH:A, CBOIAIIUCCIA K HHUM,
HpOCTGfII.HPIG ,Z[pO6HO'paI_II/IOHaJ'IBHBIC YpaBHCHUS.

Pemate cucteMsl ABYX JIMHEHNHBIX ypaBHeHI/Iﬁ C IBYyMs INICPEMCHHBIMU U CHUCTCMBbI
ABYX ypaBHeHHfI, B KOTOPBIX OAHO YPABHCHUCHC SABJISACTCA JIMHEWHBIM.

Pemate TekcTOBBIE 3agayuu anre6pa1/1quKI/IM CII0cOO0OM ¢ NOMOIIBIO COCTABJICHUA
YpaBHCHUA UJIU CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs NIEPCMCHHBIMU.

HpOBO,[[I/ITb HpOCTGfIH.IPIG HUCCICAO0BaHUA ypaBHeHI/Iﬁ n CHCTEM ypaBHeHHﬁ, B TOM
Yucjic C¢ MNpPpUMCHCHUCM rpa(bnqecxnx HpCIlCTaBJ'ICHI/Iﬁ (yCTaHaBJ'II/IBaTB, HUMCECT JIU
YpaBHCHHUEC UJIN CI/ICTeMaypaBHCHI/Iﬁ peuicHus, €CJii UMECT, TO CKOJIBKO, U Hp)
Pemate nauHeliHbIC HCPAaBCHCTBA, KBAaApPATHBIC HCPABCHCTBA, I/I306pa)1(aTL pCUICHUC
HCpPaBCHCTB Ha YHCJI0BOM prlMOfI, 3alMUCbIBATh PCIICHUEC C MOMOUIIbKO CUMBOJIOB.



Pemarts cucTempl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOILINE
KBaJ[paTHOE HEPABEHCTBO; M300pakaTh pelIeHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOM
IIPSIMOM, 3aIMCHIBAaTh PELIEHUE C TOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEILIEHUU Pa3IMYHBIX 3a]ad.

Dynkyuu

Pacnio3naBate GyHKIIMHM U3ydeHHBIX BHIOB. [I0Ka3pIBaTh CXeMATUYECKH PACTIOIOKECHUE

Ha KOOPJMHATHOW IUIOCKOCTH rpadukoB ¢yHkimidi Buma: Y=KX, y=kx+Db,
—ny?2 — .

y=ax“+bx+c, 'y —;k , y=x% , y=Vx, y=|x| B 3aBucumoctm oT 3HayeHwmii

KOA(QHUIIMEHTOB; OMUCHIBATh CBOHCTBA (DYHKIIHIA.

Ctpouth U n300paXkaTh CXeMaTW4YeCKH TpadUKd KBAIPATHUHBIX (QYHKIUI, ONIMCHIBATH

CBOMCTBA KBaIpaTUUHBIX QYHKIIMH [0 UXTpapuKam.

PacnoznaBate kBazpaTMuHyr0 (QYHKIMIO 10 (Qopmysie, MNPUBOAUTH HPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, QU3UKU, T€OMETPHUH.

Apudnuemuuecxaﬂ u ceomempudeckas npozpeccuu

PacnioznaBath apu@MeTHUECKyl0 M TE€OMETPUYECKYI0 MPOTPecCHH IPH Pa3HBIX
crioco0ax 3a/aHMusl.

BbINONTHATE BBIYMCIIEHUS ¢ UCTIOIb30BaHUEM (POPMYI N-TO YjaeHa apuPpMeTUIecKon 1
F€OMETPUYECKON NMPOTrpeCCuii, CyMMBI IIEPBBIX N YIEHOB.

N300paxkaTh 4ieHbl NOCIeI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHOM MIIOCKOCTH.
Pemarp 3amaun, cBsI3aHHBIE C YHCIOBBIMHU IMOCJIEI0BATEIBHOCTSAMHU, B TOM 4YHCIIE
3alauyd M3 pealbHOM JKM3HM (C HCIIOJIb30BAaHUEM KaJIbKYJISITOpa, LU(PPOBBHIX
TEXHOJIOTHi1).



5. TemaTHuyeckoe MJIAHUPOBaHUE YUeOHOT0 Kypca «AJredpa» 7 — 9 kiiaccol
7 xaace (102 4)

Ha3zpanue
pasaesa (Tembl)
(4ucs10 4acoB)

OcHoBHOE coacpiKaHue

OcHoOBHbIE BHbI A€ATEJIbLHOCTH oﬁyqalomuxm

Hucaa
BBIYMCIICHUS.
PanmuonanrHbIE
qucia (25 4)

IlonsaTHE pauoHaIBHOIO qucIa.
Apudpmernueckue e CTBUSA C
pauuoHalbHbIMU  yuciaamMu.  CpaBHeHUE,

YIIOPSIIOUMBAaHNE pAallUOHATIBHBIX YHCEIT.
CrenieHb ¢ HaTypaJIbHBIM MMOKA3aTEJIEM.

Pemenue OCHOBHBIX 3ajlad Ha Apoow,
IPOIICHTHI U3 PEeaTbHON MPaKTHUKH.
I[lpu3sHaku JOeIUMOCTH, pa3JIOKCHHUS Ha

MHO>KUTEJIN HaTypaJbHbIX YHCEI.
PeanbHabIe 3aBUCUMOCTH. [Ipsimast u oOpaTHas
MPOTIOPIIUOHATBHOCTH

CucremaTtu3znpoBaThb u oboramiarth 3HAHUS 00
OOBIKHOBEHHBIX U JICCITUYHBIX JPOOSX.

CpaBHUBATh W YIOPSAOYMBATH JApoOH, NMpeoOpa3zoBbIBas
npu HEOOXOJIMMOCTH JACCSITUYHBIC poou B
OOBIKHOBCHHBIC, OOBIKHOBCHHBIC B JECATUYHBIC, B
Y9aCTHOCTH B OCCKOHEYHYIO JICCATUIHYIO JIPOOb.
IIpumensTe  pa3HOOOpa3HbIE CHOOCOOBI HW  OPUEMBI
BBIYUCIICHUS 3HA4YCHUU JAPOOHBIX BBIPOKEHUH,
coziep Kalux OOBIKHOBEHHBIC W JAECSATHYHBIC JIpOOHU:
3aMEHSATh NPHU HEOOXOAWUMOCTH JICCATUYHYIO OpOOb
OOBIKHOBEHHOM " OOBIKHOBEHHYIO OEeCATUYHOM,
MPUBOIUTH BhIpaXKEHUE K (hopme, HanboJiee yI00HOM IIst
BBIYUCIICHUM, TPeoOpa3oBhIBaTh APOOHBIC BBIPAXKEHUS Ha
YMHOKEHHE U JeJEHUE AECATUYHBIX ApoOeil K NeHCTBUSAM
C LIEJIBIMU YHCJIaMU.

HpI/IBOI[I/ITI) YHCJIIOBBIC 1 6YKBGHHI)IG IIPUMCEPBLI CTCIICHU C

HaTypaJbHBIM moKazaTejeM, OO0BsICHIS 3HAYECHUSI
OCHOBaHHA CTEIIEHUW M II0oKa3aTejasli CTEINEHHU, HaXOIUTh
3HadyeHus1 creneHeil Buaa a" (a — a1r000€ parHoHaIbHOE

4uCI0, N — HATypaJlbHOE YHCIIO).

ITonuMaTs CMBICH 3alMCH OOJBINHUX YHCET C ITOMOIIBIO
JIECATUYHBIX JpoOet u crerneHent yncna 10, npuMeHsTh UX
B pealIbHBIX CUTYyalIUsIX.

I[IpumMeHsATr TpPHU3HAKU JAEIUMOCTH,
MHOXHUTEIIN HaTypaJlbHBIX YHCE.

Pa3JIOKCHHUA Ha




Pemarp 3amaum Ha 4YacTu, INPOLEHTHI, ITPOIIOPLUU, Ha
HaXoXXJACeHHUE Apodu (IPOLEHTa) OT BEIUYUHBI u
BCJIMYHHBI IO €€ npoOu (mpolleHTYy), Apodu (mpoleHTa),
KOTOPBIM COCTaBJIAET OJIHA BEJIWYWHA OT JpPYIrou.
I[IpuBoauTh, pazdbupars, OLIEHUBATH PA3JIMYHbIC PEIICHUS,
3aIlMCH PELICHUN TEeKCTOBBIX 3aj1a4.

Pacrnio3zHaBaTh U OOBSCHSITH, ONHUPAsICh HA OMNpPEEIICHUS,
psiMO MPOIIOPIUOHATIbHBIE u oOpaTHO
MPOIIOPIUOHATIBHBIE 3aBUCUMOCTH MEXJY BEJINYUHAMU;
OPUBOAUTH MPUMEPHI 3TUX 3aBHUCUMOCTEN U3 peajibHOTO
MUpa, U3 JIPYTUX YUEOHBIX IPEIMETOB.

Pemiate mpakTHUKO-OpUEHTHPOBAHHBIE 3aJauyu Ha JApoowu,
MPOLIEHTHI, TIPSIMYIO U OOpaTHYIO MPOIOPIHOHAIBHOCTH,
MPOTIOPIIUN

Anrebpanveckue
BeIpaykeHus (27 1)

bykBeHHbIE BbIPpAKCHUSI. IlepemenHnsbIE.
Jlonyctumslie 3HAYCHUS epEeMEHHBIX.
dopmMynbI.

IIpeoOpazoBanre OYKBEHHBIX BBIPAKCHUM,
packpbITHE CKOOOK M IPUBEICHUE MOTOOHBIX
cllaraeMbIX.

CBolicTBa CTEIICHU c HaTypaJlbHBIM
moKazaTrejeM.

MHoro4neHsl. Cnoxenue, BbIUMTAHUE,
YMHOXEHHE MHOTOYJICHOB. DopmyIibl
COKpaIIEHHOTO YMHOXEHUs1. PasnoxxeHue

MHOI'O41JICHOB Ha MHO>XHTCJIN

OBnanerp anredOpanvecKon TEPMUHOJIOTHUEH u
CUMBOJIMKOW, HOpPUMEHsATHL €€ B TIPOIecCCe€ OCBOCHUS
y4eOHOro Marepuasna.

Haxoauter 3HaueHuss OyKBEHHBIX BBIp@XKEHHUI TMpHU

3aJJaHHBIX 3HAYCHHUSIX OYKB; BBINOJHITH BBIYUCICHHUS 110
bopmymam.

BeimmonnHATE  1IpeoOpa3oBaHUsI [EJIOTO0  BBIPAKCHUS B
MHOTOWICH MPHUBEACHUEM  IOJIOOHBIX  CJlaraeMbIX,
pacKpBITHEM CKOOOK.

BBITIOTHAT YMHOXXCHHE OJIHOYWICHAa HAa MHOTOWICH |
MHOTOYJICHAa Ha MHOTOYIECH, IIPUMEHSTH (QOPMYJIIBI
KBaJjpaTa CyMMbI U KBajJpaTa pa3HOCTH.

Ocyl1ecTBISITh PA3JI0OKEHHUE MHOTOUYJICHOB Ha MHOXKHUTEIHN
nyTéM BBIHECEHUS 3a CKOOKH OOIIEro MHOMXUTENs,
ONpUMEeHEHUsT (QOpMyIIbl Pa3HOCTH KBaJApaToB, (opmynn
COKpAaIIEHHOTO YMHOXKEHHUSI.

I[MpumensaTs npeobpazoBaHUE MHOTOYJIEHOB ISl PEIICHUS
pa3TUYHBIX 3a7a4 U3 MaT€MaTHUKH, CMEXHBIX MTPEIMETOB,




W3 peaJlbHOU IPAKTUKU.
3HAKOMMTBCSI C HCTOPUEN pa3BUTHSI MaTEMaTUKU

YpaBHEHUs u
HepaseHcTBa (20 )

YpaBHEeHuUE, paBuiia npeoOpazoBaHus
YPaBHEHUs, PABHOCUJIBHOCTb YPAaBHECHUM.
JIuneitHOEe ypaBHEHHE C OJHOU MEPEMEHHOM,
pelieHue TUHENHBIX ypaBHeHUW. Pemnienune
3a7a4 C IIOMOIIBIO YPaBHEHMUIA.

JIuneitnoe YpaBHEHHE c ABYMSI
epeMeHHbIMU U ero rpadguk. Cucrema AByX
JIMHEUHBIX yYpaBHEHUN c ABYMsI
nepeMeHHbIMHU. Penrenne cucrem ypaBHEeHUN
CII0cO0O0OM IIOJICTAHOBKH " crrocooom
CIIOXKEHUS

Pemiate nuHEeHOE ypaBHEHHE C OJIHOM NEPEMEHHOIM,
IIPUMEHSIS ITPpaBUJIa IIEPEX0/1a OT UCXOJHOIO YPaBHEHHUS K
paBHOCUJIBHOMY €My OoJiee mpocToro Bujaa. lIpoBepsrs,
SIBJIIETCS JIU KOHKPETHOE YHCJIO KOPHEM YPAaBHEHMUS.
I[TonOupare  nmpuMepbl THap  YWCEJ,  SIBISIFOILIMXCS
peleHuem JIMHEWHOTO YpaBHEHUSA C JIBYMsI
nepeMeHHbIMU. CTpOUTHh B KOOPJAMHATHON IJIOCKOCTH
rpauk JIUHEHHOro ypaBHEHHsS C JBYMS MEPEMEHHBIMU;
MOJIb3YysICh TpaUKOM, TPUBOAUTH IIPUMEPHI PEUICHUS
YpaBHEHUS.

HaxoauTe perienue cCucTemMsl JAByX JUHEUHBIX YPAaBHEHUUN
C IBYMsI IEPEMEHHBIMH.

CocraBisATh W pemiartb ypaBHECHHE HWIH CHCTEMY
YPAaBHEHHUH MO YCJIOBHUIO 3a0a4Hd, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4uM NOJy4YECHHBIN
pe3yabTar

Koopaunarsl u
rpadpuku. OyHKIIHU
(24 9)

Koopaunara Touku Ha npsiMmoi. UucioBble
NpOMEXYTKH. PaccrosiHue Mexay HAByMs
TOYKAMU KOOPJAHUHATHOM MPSIMOM.
IIpssmoyrosipHass cucremMa KOOpJAMHAT Ha
miockocTu. I[Ipumepsl rpadukoB, 3aJaHHBIX
bopmynamu. UteHune rpaduKoB peaTbHBIX
3aBUCHUMOCTEU.

Ilousitue ¢ynkuuu. I'padux dysKIHH.
CpoiictBa ¢yHkuid. JIluneiHas ¢GyHKUIMS.
ITocTtpoenue rpadpuka JIUHEHHON (YHKIIHUU.
I'paduxk pysakauny = | x 1

OTmeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IIO
3aJJaHHBIM KOOpJWHATaM; CTPOHUTHh TI'padUKU HECIOKHBIX
3aBUCUMOCTEH, 3aJITaHHBIX (POpMyJamMH, B TOM YHCIE C
MOMOMIBIO ITU(PPOBBIX JTA0OPATOPHIA.

[TpuMeHsTh, U3y4daTh MIPESUMYIIIECTBA, HHTEPIIPETUPOBATH

rpaduyecKkuii  CIIOCOO  TMpEACTaBJICHUS W aHajiu3a
pa3HOOOpPa3HOI KU3HEHHOU NH(MOpMAIHH.

OcBauBarhb IOHSITHE dbyHKUIMNH, OBJIAJICBATh
(pyHKIIMOHATIBHON TEPMHUHOJIOTHEN.

Pacno3naBare JuHeiiHyro ¢QyHkmuro Yy = kx + Db,

onuchiBaTh €€ CBOWCTBAa B 3aBUCHUMOCTH OT 3HaYE€HUH
koapdurmentos K u b.

Ctpouth rpaduku JUHEHHON (YHKIUH, QYyHKIIUHU
y=IxLl




Hcnonp3oBath 1UQPPOBBIE PECYpChl sl ITOCTPOCHUS
rpadukoB GYHKIHNA U U3y4YEHUST UX CBOUCTB. [IpuBOanTH
OpuUMeEpbl  JIMHEUHBIX  3aBUCHUMOCTEM B  pealbHBIX
MIPOLECCAX U SABJICHUSX

IloBTOpEHUE u
o0o6trenue (6 1)

IToBTOpEHNE OCHOBHBIX MOHSITUU U METOHNOB
Kypca 7 kinacca, 0000IIeHne 3HaHU I

Bp1OupaTh, IpUMEHATH OIIEHUBATh CIIOCOOBI CPaBHEHHS
4ucel, BBIYUCIEHHUM, IIPeoOpa3oBaHUM  BBIpAKEHUIA,
pelIeHUsT ypaBHEHUMN.

OcyliecTBASITh CAMOKOHTPOJb BBINIOJHSIEMBIX A€HCTBUM

u CaMOTIPOBEPKY pe3ynbTara BBIYHUCIICHUM,
npeoOpa3oBaHUM, MOCTPOCHUH.

Pemare 3amaum w3 peanbHOM JKWU3HU, NOPHUMEHSITH
MaTeMaTUYCCKUC 3HAHUS JJId PCIICHHUA 3aJad U3 APYTUX
MPEIMETOB.

Pemate TekcToBbIE 3agayMd, CpaBHUBATh, BbLIOUpATH

CIIOCcOOBI peIIeHUs 3a/1auH

8 kuacce (102 v)

Ha3Banmue
pasnaesa (TemMbl)
(4ncjI0 4acoB)

OcHOBHOE coepKaHue

OcHOBHBIE BHbI JeSITEJIbHOCTH O0YyYAKOIIMXCSH

UYucna ¥ BBIYUCIICHUS.
KBanparnbie kopHU
(15 9)

KBangpatHslii kopenb u3 wuucia. llonstue 00
uppanroHaJbHOM yKcie. [lecaTnunble NpuOIMKeHus
UppalMoOHAIbHBIX uuces. JlelcTBUTENbHBIE YHUCTA.
CpaBHeHue JeWCTBUTENBbHBIX quced.
ApupmeTrueckuil KBapaTHbIN KOPEHb.

Vpasnenue Buaa x> = a. CBoicTBa apupMETHIECKUX
KBaJpaTHbIX KopHe#. IIpeoOpa3zoBaHMe YHCIOBBIX
BBIpaXKEHUH, COJIepKaIUX KBaIpaTHbIE KOPHU

dopMynupoOBaTh ONpEICICHHE KBAJAPATHOIO KOPHS U3 YHCIa,
apu(METHIECKOTO KBAJPATHOTO KOPHSL.

[TpuMeHSATh OTEpaIi0 U3BJICYCHUS KBAJAPATHOIO KOPHS M3 YHCIA,
UCII0JIB3Ys TIPH HEOOXOMMOCTH KaJIbKYJISATOP.

O1eHMBATh KBAJIPaTHBIC KOPHU IEJIBIMH YHCIAMU U JECATUYHBIMU
IpoosMu.

CpaBHHMBATh M YIOPSIOUYMBATH PALMOHAIBHBIC M HPPAIUOHATBHBIC
YKCiIa, 3aMCaHHbIC C TIOMOIIBIO KBAIPATHBIX KOPHEH.

HccnenoBath YpaBHCHHC X2 = q, HaxXoaAWuTb  TOYHBIC U




npubnxEHHbIe KOpHU 11pH & > 0.

HccnenoBate CcBOWCTBA KBAAPAaTHBIX KOPHEW, MPOBOJS YHUCIIOBBIE
AKCIEPUMEHTHI C UCII0JIb30BAHNEM KaJIbKYJATOpa (KOMIBIOTEPA).
Joxa3piBaTh CBOWCTBa apU(PMETHUECKHX KBAJPAaTHBIX KOPHEH;
OPUMEHSITH UX JUIs peoOpa30oBaHMsl BIPAKEHUM.

BrimonsaTe npeoOpazoBaHus BBIPAKECHU, coAepKaIux
KBaJpaTHbIE KOPHU. BbIpakaTb IepeMeHHbIE U3 T€OMETPUYECKUX U
buszndeckux Gopmyi.

BpluncnaTe 3HAYEHHs BBIPAXKEHWM, COJEpKAalIUX KBaJpaTHbIC
KOPHH, UCIIOJIb3Ys MPU HEOOXOAMMOCTHU KaIbKYISATOP.
Hcnonp30BaTh B XOJ€  pELIEHHs  3aJad  DIJIEMEHTAPHBIE
NPEJCTaBICHUS, CBSI3aHHbIE C TNPUOIMKEHHBIMU 3HAUYEHUSMU
BEJINYMH.

3HAKOMHUTBHCS C UCTOPUEN PAa3BUTHS MAaTEMATUKH

Yyicia ¥ BEIYUCIICHHUS.
Crenelb ¢ LEIbIM
mokaszatesnem (7 9)

Crenenp ¢ uenbiM nokazateneM. CraHmapTHas
3amuch uucia. Pa3mepsl 0OBEKTOB OKPYKAIOIIETO
Mupa (OT DJIEMEHTAPHBIX YaCTHI[ JI0 KOCMHUYECKUX
00BEKTOR), JUTUTEIBHOCTD MIPOIIECCOB B
okpyxatomeM Mupe. CBOWCTBA CTENEHU C IEIIBIM
rnokasarejeM

DopMyTHpOBaTh ONIPEACIICHNUE CTEIICHH C LIETTBIM ITOKa3aTesIeM.
[IpencTaBisiTh 3aMUCh OOJBIINX W MAJIBIX YUCEN B CTAHAAPTHOM
Bune. CpaBHUBATh 4YHCIa ¥  BEJIWYUHBI, 3allMCaHHBIC C
HCIIOJIb30BanueM crerneHu 10.

Hcnonp30BaTh 3anuCh YMCET B CTAHJAPTHOM BHJIC ISl BBIPKCHUS
pa3MepoB OOBEKTOB, JIUTEILHOCTH IPOIECCOB B OKPYXKAIOIIEM
MHpE.

®dopmynHpoBaTh, 3alUChIBaTh B CHMBOJIMYECKOH ¢dopMme U
WUTFOCTPUPOBATh NPUMEpPaMH  CBOMCTBA CTEICHH C  IIEJIBIM
MOKAa3aTeJIEM.

[IpuMeHATh CBOWCTBA CTEMEHM JUIsl MPEoOpa3OBaHMS BBIPAKCHUM,
COZIepIKaIIUX CTEIICHH C IEJIBIM ITOKa3aTeeM. BhIMOMHATE 1eldcTBHS
C 4YHCIaMH, 3alHUCAaHHBIMM B CTaHAAPTHOM BHJE (YMHOXEHHE,
JICTICHUE, BO3BE/ICHNUE B CTCIICHD )

AnreOpanyeckue
BBIPAXKECHUSI.

KBanparsblil TpEéxuseH
(CRY)

KBanparsslii TpéxwieH. Pa3nokeHne KBagpaTHOTO
TPEXUWICHA HA MHOKUTEIIU

Pacmno3naBarth KBa,I[paTHHﬁ TpéX‘IJ’I@H, YCTaHaBJIMBATHL BO3MOKHOCTDH
€T0 PA3JIOKCHUA HAa MHOXKUTCIIHN.

PacknanpiBath Ha MHOXHWTCIIN KBaI[paTHBIﬁ TpéX‘-IJ'IeH C
HCOTPUIATCIIbHBIM JUCKPUMHWHAHTOM




Anrebpanveckue
BbIPpAKCHUL.
Anrebpandeckas ApoOb
(15 9)

AnreOpandeckas JpoOb. JlomycTuMble 3HA4YCHUS
NCPCMECHHBIX, BXO1IUX B aJIFC6paI/ILICCKI/Ie
BbIpakeHUs. OCHOBHOE CBOMCTBO anreOpanyeckoit
npoou. CokparieHue qpooei.

CJIO)KGHI/IG, BbIYUTAHUEC, YMHOXCHHC W OCJICHUC
anredpanvyecKux npobeii. [IpeoGpa3zoBanue
BBIPAKEHUH, coAepKalllux anredpanyeckue aApoou

3anuceiBaTh anrebpanyeckue BbIpakeHHs. HaxoauTs o00macTh
OTIPEJENICHUs] PAllMOHAIIBHOTO BBIPAKEHUS. BBINONHATH 4HMCIOBBIE
MOJICTAHOBKM M BBIUMCIATH 3HAUEHHE ApOOM, B TOM YHCIE C
NOMOUIBI0 KalbKyJsiTOpa. POpMyIUpOBaTH OCHOBHOE CBOMICTBO
anreOpanveckoil ApoOM W TPUMEHATH €ro i NpeoOpa3oBaHUs
npobeil. BpimonHATh nelcTBUA ¢ anreOpanyeckKuMu JIpoOsMu.
[IpumensaTh mpeoOpazoBaHusl BBIPAKEHUM A peleHus 3ajad.
Boipaxkats nepemenHble U3 Gopmyn (PU3NIECKUX, TEOMETPUUECKUX,
OTMCHIBAIOLINX OBITOBBIE CUTYAIUH)

YpaBHeHust

Y HEPaBEHCTBA.
KBagparHsle ypaBHEHUS
(15 9)

KBagpatHoe ypaBHeHue.
ypaBHeHue.  @Dopmyna
ypaBHeHus. Teopema Buera.
Pemienne ypaBHEHUH, CBOISIIMXCS K KBAJpPaTHBIM.
[Ipocreiiume qpoOHO-paloOHaIbHBIE YPABHEHUS.
Pemrenne TekCTOBBIX 3a/1a4y ¢ MOMOIIBIO KBAIPaTHBIX
YpaBHEHUH

Henonnoe kBagpaTHOE
KOpHEH  KBaJpaTHOTO

PacrioznaBath kBajipaTHbIE YpaBHEHUS.

3anuceiBaTh GOpMyITy KOpHEH KBaJpaTHOTO ypaBHEHUS; peliaTh
KBaJIpaTHbIE YPAaBHEHMsI — MOJIHbIE U HETOJIHBIE.

[IpoBOAMTH MPOCTEMNIINE HUCCAEAOBAHUS KBAAPATHBIX YPABHEHUM.
Pemath ypaBHeHUs, cBOIsIIMECS K KBaJpPaTHBIM, C MOMOIIBIO
npeoOpa3oBaHMil ¥ 3aMEHOM MIEPEeMEHHOM.
Habmionate #u  aHanmu3upoBaTh  CBSI3b
Kod(puImeHTaMu KBapaTHOTO YpaBHEHUSI.
®dopmynmupoBath TeopeMmy Buera, a Takke 0OpaTHYIO TEOpeMy,
NPUMEHATh 3TU TEOPEMBI Ul peLICHUs 3a/ad.

Pemmath TekCTOBbIE 3ajauu adre0panyeckKuM CrocoOoM: MepexoIuTh
OT CJIOBECHOM (OPMYIMPOBKH YCIOBUS 3a/layMl K anredpandeckoin
MOJENIN IIyTéM COCTAaBJCHUS YPaBHEHHMs; pellaTh COCTABJICHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YNIbTAT.

3HAKOMUTBHCS C UICTOPHUEH Pa3BUTHUS AIreOphI

MEXAY KOPHSAMU U

YpaBHeHus
Y HEPaBEHCTBA.

Cucrembl ypaBHEHUI
(13 u)

JIuneliHOE ypaBHEHUE C JIBYMS NEPEMEHHBIMHU, €O
rpaduK, OpUMEpbl pEIIeHUs YPAaBHEHHH B LEJbIX
quclax.

Pemrenne cucreM 1ByX JMHEHHBIX YpPaBHEHHH C
IBYMs IepeMeHHbIMU. lIpumepbl pelieHus cucrem
HEJIMHEUHBIX YPAaBHEHUH C ABYMs [IEPEMEHHBIMH.
I'paduueckast mHTepnpeTanus ypaBHEHUS C JIBYMs
IIEPEMEHHBI MU U CUCTEM YPABHEHUH C IBYMs

Pacnio3naBath nuHElHbIE ypaBHEHUS C IBYMsI IEPEMEHHBIMU.
Ctpouts rpaduky TUHEHHBIX YpaBHEHU, B TOM YHCIIE
UCIOJIB3YS LU(PPOBHIE PECYPCHI.

Paznuuare mapannenpHble U IEpECEKarouecs MpsAMbIE N0 HUX
YPaBHEHUSIM.

Pemate cucrembl OBYX JIMHEHHBIX YpPaBHEHUU C
IIEPEMEHHBIMU MTOJACTAHOBKOMW U CIIOKEHUEM.

Pemate npocreimme cuCTEMBI, B KOTOPBIX OJHO M3 YPABHEHUHN HE

IBYMS




NEpCMCHHBIMU.
Pemienne TEKCTOBBIX 3a/1ady ¢ MOMOIUIBIO CHUCTEM
YpaBHEHUU

SIBJISIETCS JIMHEWHBIM.

[IpuBoauTh TpaguUECKyl0 MHTEPIPETALNIO PEUICHUs YPaBHEHUS C
JIBYMS IIEPEMEHHBIMHA M CUCTEM YPABHEHUN C ABYMsI IIEPEMEHHBIMU.
Pemats TekcTOBBIC 3a/1aU aNreOpandecKuM Crocooom

YpaBHeHust
Y HepaBEHCTBA.
Hepasencta (12 1)

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ onxHOM mnepemeHHOH. JInHelHbIE
HEPABEHCTBA C OJTHOM MEPEMEHHON U UX PEIICHHUE.
Cucrembl  JIMHEWHBIX  HEPABEHCTB C  OJIHOM
IIEPEMEHHOM U UX pELICHUE.

N300paxkenue pelieHusl JTMHEMHOTO HEpaBeHCTBA U
MX CUCTEM Ha YHCIOBOM MPSIMOU

DopMyIHpOBaTH CBOMCTBA YUCIOBBIX HEPABEHCTB, NIUIFOCTPUPOBATH
UX Ha KOOPAMHATHOM MpsAMOii, TOKa3bIBaTh alre0OpanyecKy.
[IpuMeHsTH CBOICTBA HEPABEHCTB B XO/I€ PEILICHUS 3a1a4.

Pemrats nuHeliHbIe HEPABEHCTBA C OJHOM MepEMEHHOH, H300paxaTh
pelIeHre HEPaBEHCTBA HA YUCIOBOU MPSMOM.

PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, M300paXKaTh PELICHHE
CHUCTEMBI HEPABEHCTB HA YUCIIOBOW MPSAMOM

@yHknun. OCHOBHBIE
nousiTus (5 1)

[Tonstre pynkuy.

OOnacte ompeneneHuss W MHOXECTBO 3HAYCHUH
¢byskun. CrnocoObl 3ajaHus GYHKLIUH.

I'padux  pynknuu. CpoiicTBa  (yHKIHUH, HX
oToOpakeHue Ha rpaduke

Hcnonb3oBath PyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U CUMBOJIHKY.
Boruncnare 3HaueHus GyHKOMM, 3amaHHBIX (opmynamMu (mpu
HEO0OXOIMMOCTH MCMOJIb30BaTh KAJIBKYIATOP); COCTABIATH TAOIUIIbI
3HAYCHUH (PYHKITHH.

CtpouTth 10 TOUKaM Tpaduku GyHKITUH.

OnuceiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€ rpad)uuecKoro
IPECTaBICHHUS.

Hcnonb30BaTh GYyHKIMOHAIBHYIO TEPMUHOJIOTUIO U CUMBOJIHKY.
HccnenoBaTh mpuMepbl IpaduKoB, OTpa)arolUX pealbHbIE
npolieccsl U siBieHus. [IpuBoauTh IpuMepsl POLIECCOB U SBIECHUH C
3aJJaHHBIMM CBOMCTBaMH.

Hcnonp30BaTh KOMIBIOTEPHBIE — NPOrPaMMBbI
rpauKoB QYHKIMH U N3y4EHUs UX CBOICTB

U1 IIOCTPOCHHA

OyHKIUY.
UucnoBsie QyHKIIUU
(9u)

Urenue W TOCTpoeHHME TpaduKoB
[Ipumepsl  rpadukoB  QyHKIHIA,
peabHbIE TPOLECCHI.

@OyHKIMHM, ONMMCHIBAIOIIME TMPSIMYIH0 H OOpaTHYIO
MPOTIOPIMOHANIBHBIE  3aBHCUMOCTH, WX T'paQUKH.
I'unepOoua.

I'padux Gpyskuun y = X2, GyHkmu y = X%, y = X,

y = % y = IxI; rpapuueckoe pemeHue

byHKIHHA.
OTpaKaArOIIHNX

HaxoauTh ¢ nomouisto rpaduka GyHKIMN 3HAYEHUE OJHON U3
paccMaTpUBAaEMbIX BEJIMYUH 110 3HAYCHHIO IPYTOM.

B HecnoxHBIX ciydasx BbIpakaTb (OPMYJION 3aBUCUMOCTb MEXAY
BEJIMYMHAMHU.

OnuceiBaTh XapakTep U3MEHEHHUS OJHON BEJIIMYMHBI B 3aBUCHMOCTH
OT U3MEHEHHUS JPYroi.

Pacno3naBate  Buapl  u3yyaemblx  (yHkuumid.  IlokasbiBaTh
CXEMaTUYeCKH TOJIOKEHUE HAa KOOPJMHATHOM MIIOCKOCTU I'paUKOB




YPaBHEHUH U CUCTEM YpaBHECHUU

dynximii Buga: y=x2, y=x3,y = +x, y = Ix|;

Hcnonp3oBath  (yHKIMOHATBHO-TpAdUUECKUE  MPEICTABICHUS
JUISL PEUICHHS U UCCIIEJOBAHUS YPAaBHEHHUH U CHCTEM YpaBHEHHM.
[IpumensaTe 1UGPOBBIE pecypchl ISl MOCTPOCHHUS TpaduKOB

GyHKImiA

[ToBTOpEHUE N
00o0meHue (6 u)

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypCOB
7 u 8 xitaccoB, 0000IIIeHIE 3HAHUIT

Bb16upath, npuMeHsATh, OLIEHWBATh CIOCOOBI CPaBHEHHUS YHCEN,
BBIYMCIICHUH, TPeoOpa3oBaHnil BRIPKEHUN, PEIIEHHs] YpaBHEHUH.

OcymiecTBisTH CaMOKOHTpPOJIb BBINIOJIHSAEMBIX JEHUCTBHA H
CaMOIIPOBEPKY  pe3yibTaTa  BBIUMCICHUN, MpeoOpa3oBaHUM,
MTOCTPOEHUM.

Pematp 3amaun U3 peaibHOMN KU3HH, MPUMEHATh MAaT€MaTUYECKUE
3HAHMS JJI PEUICHHS 3a/1a4 U3 APYTUX MNpeIMETOB.

Pemate TekcTOBBIE 3amadyM, CpaBHUBATh, BBIOMPATH CIIOCOOBI
pelLIeHUS 3a1a9n

kaace (102 )

Ha3zanue
pasnaesa (TeMbl)
(4uciI0 4acoB)

OcHOBHOE coep:KaHue

OcHOBHBIE BHbI JeSITEJIbHOCTH O0YyYAKOIIMXCS

Ypcaa ¥ BEIYMCIICHUS.

JlericTBUTENIbHBIC YHCIIA
(99)

PaI_[I/IOHaJ'IBHI)Ie qucila, HWppaouOHAJIBHBIC YHCIIa,
KOHEUHblE MU OEeCKOHEYHEIE JCCATUYHBIC ,I[pO6I/I.

MHOK€eCTBO ,Z[eﬁCTBHTeHLHLIX YUCCII,
I[efICTBI/ITCJILHBIC qucia Kak OECKOHEYHBIE
ACCATUYHBIC ,Z[pO6I/I. Bzaumnuo OJHO3HA4YHOC
COOTBCTCTBHUC MCKAY MHOKCCTBOM

JNEUCTBUTEIBHBIX 4YHUCEI W MHOXECTBOM TOYEK
KOOPAWHATHOU MIPSMOM.

CpaBHeHue JNEHUCTBUTEIIBHBIX qucer,
apupmMeTHyecKkre JeUCTBUS C JCHCTBUTEIbHBIMU
YHUCJIAMM.

Pa3BuBaTh mpeacTaBiICHUS O YMCIAX: OT MHOXXECTBA HATYPAJIbHBIX
Yyycell JO MHOXKECTBA JICMCTBUTEIBHBIX YHCE]L.

O3HaKOMUTBCS ¢ BO3MOXKHOCTBIO MPEJCTABICHUS JEHCTBUTEIBHOTO
yuciaa Kak ~OECKOHEYHOW  JACCATHYHOW  JIpoOH, TPHUMEHSTH
NECATUYHBIC TPUOIMKCHUS PAIMOHAIBHBIX W HPPalMOHAIBHBIX
YHCell.

N300paxkaTe JeHCTBUTENbHBIE YHCIAa TOYKAMU KOOPIWHATHOU
IPSIMOM.
3anuckeIBaTh,
quca.
BrinonHsATh, coueras ycTHbIE U TUCbMEHHBIE TPUEMBI,

CpaBHUBATL W  YHOPAAOYUBATH JIENCTBUTEIIbHEIE




[MpubnmxénHoe 3HaUCHHE BEIMYUHBI, TOYHOCTH | apu(METHUECKHE NEHCTBUS C PAllMOHAILHBIMU YMCIIAMU; HAXOJUTh
MPHUOIKECHHSL. 3HAQYECHMS CTEIICHEH C LEIBIMU IT0KA3aTEeISIMU U KOPHEH; BBIYUCIITH
Oxpyrnenne  umucen. llpukuaka W OLEHKa | 3HAUEHUS YHMCIOBBIX BBIPAKEHUN.
pe3y/bTaTOB BBIYHMCICHUN [TomyuuTs npencraBieHHE O 3HAYUMOCTH JICHCTBUTEIIBHBIX YUCEN B
IIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA.
AHanu3upoBaTh M JieNaTh BBIBOJABl O TOYHOCTU MNPUOIMKEHUS
JEMCTBUTEIILHOTO YUCIIA IIPU PELICHNH 3a/1a4.
OkpyrnaTh  JCHCTBUTENbHBIE  YHWCIA, BBINOJHATH  HPUKHUIKY
pe3yibTaTa BBIYACICHUMN, OLIEHKY 3HAYEHUN YHUCIIOBBIX BBIPAKECHUM.
3HAKOMHTBHCS C HCTOPUEN pa3BUTUS MATEMATHKHU
YpaBHeHUs Jluneitnoe  ypaBHeHue. Pemenune  ypaBHeHui, | OcBauBaTh, 3aIOMUHATh U MPUMEHATH  I'padUUYECcCKUEe METO]IbI
Y HEPaBEHCTBA. CBOJSIIMXCA K JINHEHBIM. IIPU PELIEHNN YPAaBHEHM, HEPABEHCTB U UX CHCTEM.
YpaBHeHUs KBanparnoe ypaBHenue. Pemienune ypaBHeHu#, | Pacmio3naBath Lesbie U JpoOHbIE YpaBHEHHUS.
C OJIHOM IIEPEMEHHOU CBOIAUIMXCA K  KBaApaTHbIM.  bukBagparHble | Pemmate JMHENHBIE W KBagpaTHbIE ypPaBHEHMS, YpaBHEHUS,
(14 9) ypaBHEHUSI. CBOJSIIITMECST K  HHAM, TIpPOCTEeHIIME  ApOOHO-parMoHaTbHBIC
[Ipumepsl  pelieHWss  ypaBHEHHM  TPETbel U | ypaBHEHMSI.

4eTBEPTOM CTENEHEN pa3I0KEHUEM HA MHOKHUTEIH.

Pemenue JTPOOHO-PAIIMOHATIEHBIX YPAaBHCHUA.
Pemenne  TeKCTOBBIX  3amady  anreOpanyecKum
METOJIOM

[Ipemnarath BO3MOXHBIE CIOCOOBI pEHICHUS TEKCTOBBIX 3ajad,
00CcyXJaTh X U pelIaTh TEKCTOBBIC 3a/1a4l Pa3HBIMU CIIOCOOaMHU.
3HAKOMUTBCA C UICTOPHUEH Pa3BUTHUSI MATEMATHUKH

YpaBHeHust
Y HEPaBEHCTBA.

CucteMbl ypaBHEHUH
(14 4)

JIuHeHOe ypaBHEHHE C JIBYMsI IIEPEMEHHBIMH U €0
rpadux.

Cucrema JByX JIMHEWHBIX YPaBHCHUH C JBYMS
IIEPEeMEHHBIMU U €€ pelenne. Pemenue cucreM
JIBYX YpaBHEHHIi, OJTHO U3 KOTOPBIX JIMHEHHOE, a
JPYroe — BTOPOU CTEIICHH.

I'paduueckas uHTEpHIpETAIMsI CUCTEMbl yYPaBHEHUH
C IByMs IEPEMEHHBIMH.
Pemrenrie  TEKCTOBBIX
CII0COOOM

3aaa4 anre6pa1/1qec1<I/IM

OcBauBaTh M MPUMEHATb MPUEMBI PEIIEHUS] CHUCTEMBl JBYX
JVHENWHBIX YpPaBHEHUH C JByMs IMEPEMEHHBIMH M CHCTEMBI JIBYyX
YPaBHEHMH, B KOTOPBIX OJHO YPAaBHEHHE HE SBJIAETCS JIMHEHHBIM.
Hcnonp30BaTh(hyHKIMOHATBHO-TpaguecKue IpeCTaBICHUS
JUIsl pEeLIeHNs U MCCIIEeIOBAHNS YPAaBHEHUI U CUCTEM.
AHanu3upoBaTh TEKCThl 33Ja4, peuarb HX airedpanyeckum
CrocoOOM: NEepexoAUTh OT CIOBECHOH (POPMYIUPOBKU YCIOBHS
3aJauu K anreOpandeckoil MoJenu MyTéM COCTAaBJIEHUS CHUCTEMBbI
YPaBHEHHUI; pemarb  COCTABICHHYIO  CHUCTEMY  YpaBHEHHI;
MHTEPIPETUPOBATH PE3YJIbTAT.

3HAKOMMTBHCA C UICTOPUEN Pa3BUTHUS MAaTEMATUKH

YpaBHeHUs

YucaoBsie HCPABCHCTBA U UX CBOINCTBA.

qI/ITaTB, 3alMCbIBATh, MMOHUMATL, UHTCPHPCTUPOBATL HCPABCHCTBA,




Y HEPaBEHCTBA.
Hepasenctna (16 1)

JIuHeliHbIE HEPAaBEHCTBA C OJHOW IEPEMEHHOU U MX
pellICHHuE.

CucremMbl  JTUHEHHBIX  HEPAaBEHCTB  C
IIEPEMEHHOM U UX pELICHUE.

KBagparHble HEpaBEHCTBA U UX PELLICHHUE.
I'pacdmueckas uHTEpIHIpeTalvsi HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU

OJTHOU

UCIIOJb30BaTh  CHMBOJIMKY M TEPMHUHOJOTHIO.  BBINOIHATH
npeoOpa3oBaHUs HEPAaBEHCTB, MUCIIOJIb30BATh I MPeoOpa3oBaHUs

CBOMCTBAa YHCIIOBBIX HEpPAaBEHCTB. Pacmo3HaBarh JMHEWHBIE U
KBaJpaTHbIE HEpaBEHCTBA. Pemarb JMHEHHbIE HEPABEHCTBA,
CUCTEMBI JIMHEWHBIX  HEPABEHCTB, CUCTEMBI HEPABEHCTB,

BKJIIOYAIONINX KBAJpaTHOE HEPABEHCTBO, U pELIaTh UX; 00CYKIaTh
MIOJTy4ECHHBIC PEUICHUS.

N300paxkaTe pelieHue HEpaBeHCTBA M CHCTEMbl HEPAaBEHCTB Ha
YUCJIOBOW MPSIMOM, 3aIIUChIBATH PEUIEHUE C IIOMOIIBI CUMBOJIOB.
Pemate KBajpaTHblE HEpPaBEHCTBA, WCIOJB3Ys Trpaduueckue
IIPEJICTaBICHHUS.

OcBanBaTh M NPHUMEHATH HEPABEHCTBA IPU PEIICHHH Pa3INYHBIX
3a/1a4, B TOM YHCJIE TPAKTUKO-OPHUEHTUPOBAHHBIX

®Oyuknuu (16 1)

KBagparnunas bynkuus, e€ rpapuxk U
cBoiictBa. [lapaboyia, KOOpPAMHATHI  BEPIIHHBI
mapaboJibl, OCb CUMMETpUHU Tapabosbl. CTerneHHbIS
(GbyHKIMM ¢ HATypalbHBIMHU TOKa3aTeNsiMU 2 U 3, UX
rpauKu U CBOMCTBA.

I'paduku byHKIHiI: y=kx, y=kx + b,

y=fy=ad y=ad y=viy=lxI

PacrioznaBate BuAbl M3ydaeMbIX (QYHKIUH; WIUIIOCTPUPOBATH

CXEMaTHYECKH, OOBSCHATH PACHONOKCHHE HAa KOOPIMHATHON

wIockoctu rpadpukoB (yHkmmii Buma: Yy = kX, y =kx + b,

y=_y=ax’,y=ax’, y=+vx7y = | x| B 3aBHUCHMOCTH OT 3HaUCHMUIA
X

K03 (PUIIMEHTOB; ONTUCHIBATH UX CBOMCTBA.

Pacrio3HaBathe kBaapatnuHyto ¢yHknuto no Qopmyne. [IpuBomuts
NPUMEpPbl  KBAaJPAaTHYHBIX 3aBUCHMOCTCH W3 pealbHOW JKW3HH,
(bU3UKH, TEOMETPHUHU.

BoeisaBisite © 0000maTh 0coOCHHOCTH Tpaduka KBaJApaTHUHOMN
dyukuum y = ax? + bx + C.

Crtpouth ¥ M300paxkaTh CXEeMaTUYECKU I'paUKd KBaJPaTUIHBIX
(yHKUMit, 3a0aHEBIX GopMynamu Bua y = ax?, y = ax® + g, y = a(x
+p)2, y=ax’+bx +c.

AHanM3UpoOBaTh M MPUMEHSTh CBOMCTBA M3YYEHHBIX (YHKIMHA Ui
WX MMOCTPOEHUS, B TOM YHUCJIE C TOMOIIBIO IU(PPOBBIX PECYPCOB

YucnoBele
OCJIEIOBATEILHOCTH
(15 9)

[TonsiTHe YMCIOBOM MOCIEA0BATENBHOCTH.

3ajaHue  TOCJEIOBATENbHOCTH  PEKYppEeHTHOMH
¢dopmynoit 1 popmysoit N-ro uieHa.
ApudpmeTrnueckas U reoMeTpudeckas IMPOrPECCHH.

OcBauBaTh H MNPUMCHATb HWHIACKCHBIC 0603Ha‘IeHI/I}I, CTPOUTH
PCYCBLIC  BLICKA3bIBAHHUA C  HCIOJIB30OBAHUEM  TCPMHHOJIOIUH,
CBSI3aHHOH C MOHSTHEM HOCJIEI0BATEIbHOCTH.

AHaJII/I3I/IpOBaTL (I)OpMy.TIy N-TO WieHa IOCJICAOBATCIbHOCTU WIIH




@opmynel  N-To  wieHa  apu(MeTHUYECKON U
F€OMETPUYECKON IPOTpecCUui, CyMMBI IEpPBBIX N
YJICHOB.

N3o0paxkxenne  4iaeHoB  apuMeTHUecKo |
F€OMETPUYECKON IIpOrpeccuit TOYKaMU Ha
KOOPJIMHATHOM IIOCKOCTH.

JIMHENHBIN 1 SKCITOHEHIMATBHBIN POCT.

CrnosxHbl€ MPOLIEHTHI

PEKYPPEHTHYIO bopmymy u BBIYUCIISATH YJICHBI
MOCJIEZIOBATEIBHOCTEH, 3aJaHHBIX 3TUMU (POPMYJIAMHU.
YcranaBnuBaTh 3aKOHOMEPHOCTh B [IOCTPOEHUU
MIOCJIEZIOBATEIbHOCTH, €CJIM BBINMCAHBI IIEPBbIE HECKOJBKO €€
YJICHOB.

PacniozHaBath apu(MeTH4ecKyr0 M T€OMETPUUYECKYIO0 MPOrpeccUuu
IIPU pa3HbIX COCO00axX 3aAaHUS.

Pemats 3amaum ¢ ucnonb3oBaHueM (GopMyl N-ro  4ieHa
apupMeTUyecKoil 1 reOMETPUUECKON MPOrpecCcuii, CyMMbI IIEPBBIX N
YJIEHOB.

N3o0pakaTh  dJIE€HBI
KOOPJWHATHOM IIOCKOCTH.
PaccmarpuBaTh mpuMepbl MPOLECCOB W SABJICHUHM W3 PEATbHOU
KU3HM, WUIIOCTpUPYIOLME HW3MEHEeHHue B  apupMeTH4YecKOon
Iporpeccuu, B TEOMETPUYECKON  mporpeccuu; H300pakarh
COOTBETCTBYIOIIHE 3aBUCUMOCTH IpapUyuecKu.

Pemate 3agaun, CBSI3aHHBIE C YUCIIOBBIMU IOCJIEI0BATEIBHOCTIMH,
B TOM 4YHCJIE€ 3aJa4d W3 peaJbHOM MU3HU C MCIOJIb30BAaHUEM
U(POBBIX TEXHOJIOTHH (AMEKTPOHHBIX TaOIUI, TpaduuecKkoro
KaJIbKYJIATOPA U T.I1.).

Pemate 3amaun Ha CIOXKHBIE MPOLEHTHI, B TOM YHUCIE 3a/a4d U3
peasibHOM MPAKTUKHU (C UCIIOJIb30BAHNEM KaJIbKYJISATOPA).
3HAKOMUTBHCS C UCTOPUEH PA3BUTHUS MAaTEMATUKU

IIOCJICA0BATCIIBHOCTH TOYKaMH Ha

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3anus 3HaHU I

(18 u)

Yucna v BEIYHCIICHHUS (3aIMCh, CPABHEHUE, NCHCTBUS
C NCUCTBUTEIBHBIMH YUCIAMH, YHCIOBAs IpsMasi;
HPOLICHTHI, OTHOIICHHUS, MPOTOPIMU; OKPYIJICHHE,
NpUONMKEHHE, OIICHKA; PEIICHHE TEKCTOBBIX 3a/au
apu(pMETHYECKUM CITIOCOOOM)

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, MOJMHOXKECTBO, OINEPALUU
HaJl MHOKECTBAMH; MCIIOJIb30BaTh TIpaduuecKkoe NpeAcTaBICHUE
MHOXECTB JUIsl ONMCAaHUS pEeabHBIX IMPOLECCOB M SIBICHUH, MpHU
peLIeHUH 3aja4y U3 IPYTUuX y4eOHBIX MPEIMETOB.

AKTyaln3upoBaTb TEPMUHOJIOTHUIO W  OCHOBHBIE  JCHCTBHI,
CBS3aHHBIC C YMCIIAMU: HATYpaJIbHOE YUCJIO, IIPOCTOE U COCTABHOE
yucia, JIEIMMOCTh HATypalbHBIX 4YHCEd, MPU3HAKU JEITUMOCTH,
1eJI0€ YHCII0, MOAYJb YHcia, OObIKHOBEHHAS U JIeCSITUYHAS IPOOH,
CTaHJApPTHBIN BUJI YMCIIA, apU(PMETHUECKUN KBAJPATHBII KOPEHb.




BoinonHATE  J€MCTBUS, CpaBHUBATh W yNOPSAOYMBATH YUCIA,
IPEJCTaBIISITh YKCIa Ha KOOPAWHATHOW MPSIMOM, OKPYTJISATh YHUCIIA;
BBIIIOJIHATH NPUKUJIKY U OLICHKY Pe3yJIbTaTa BHIYUCICHUI.

Pemath TekcroBble 3amaun apupMeTHUYecKUM crnocoOom. Pemiath
IPAKTUYECKUE 3a7ayu, COJEpKallue MPOLEHTHI, MJO0JH, YacTH,
BBIPAYKAIOLIUE 3aBUCHUMOCTH: CKOPOCTh — BpEeMsi — PpacCCTOSIHUE,
[[eHa — KOJUYECTBO — CTOUMOCTh, 00bEM pabOThl — BpeMs —
IPOU3BOIUTENILHOCTD TPYAA.

Pa30bupars peanbHble )KU3HEHHBIE CUTYalllH, (POPMYIHpPOBATh UX HA
A3BIKE MaTeMaTHKH, HaXOJUTb pelieHue, MIPUMEHSIS
MaTeMaTHYeCKU anmnapar, MHTepIPEeTHPOBATh PE3YIbTaT

Anrebpandeckue BelpaxkeHus (ipeodpazoBaHue
anredpanvdecKuX BbIpaKE€HUH, TOMyCTUMbIE
3HAYEHUS)

OnepupoBaTb MNOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu@mMeTnyecKuil KBaJlpaTHbIN KOpEHb, MHOTOYJIEH, JreOpanyecKkas
JIpoOb, TOKIECTBO.

BbINOMHATE  OCHOBHBIE  JEHCTBHUS:  BBINOJNHITH Pacy€Tbl IO
dbopmymnam, mpeoOpa3oBbIBaThH IIejible, JAPOOHO-pallMOHATIBHBIC
BBIPAYKEHUS U BBIPAXKEHUS C KOPHSMHU, PEATH30BbIBATh PA3JI0KEHUE
MHOTOYJIEHa Ha MHOXHUTENH, B TOM YHUCJIE C HCIOJb30BAaHHEM
dbopMyn pa3HOCTH KBaJpaToB M KBaJpaTa CyMMbl U Pa3HOCTH;
HAaXOJWTh JIOMYCTUMBbIE 3HAUYCHUS TMEPEMEHHBIX s JPOOHO-
palMOHAIBHBIX BBIPAKEHUH, KOPHEH.

MonenupoBaTh C MOMOLIBI0 (QOPMYIT pealibHbIE MPOLECCHl U
SIBIICHUS

Oyukiun  (MOCTPOEHHWE, CBOWMCTBA  M3YYCHHBIX
¢byHKIMH; rpaduyeckoe pelieHHe ypaBHEHUH U UX
CUCTEM)

OnepupoBaTh MOHATHAMU: (YHKUMA, Tpapuk QYHKIUH, HYIH
(GYHKIMH,  TIPOMEXYTKM  3HAKONOCTOSHCTBA,  NPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HAuOOJbIICe M HAWMEHBIIEE 3HAYCHUS
byHKIHH.

AHanu3upoBath, CpaBHHUBaTh, OOCYXJIaTb CBOWCTBA (YHKIHI,
CTPOUTH UX TPaPUKH.

OnepupoBaTh NOHATUAMU: IPAMasi IPOTNOPLUUOHATBHOCTb, OOpaTHas
IPONOPLUUOHANIBHOCTh,  JIMHEWHas  (QyHKUMsA,  KBajJpaTU4Has
¢bynkius, napabosa, runepooa.




Hcnonw3oBarh rpaduku JUis ONpenesieHus] CBOWCTB, MPOIECCOB U
3aBUCUMOCTEH, I pelIeHMsl 3a1a4 U3 IpYTUX y4eOHBIX IPEIMETOB
U pEaTbHON JKW3HU; MOJEIUPOBAaTh C MOMOINBIO TpadHUKOB
peanbHbIE POLECCH] U SIBICHMUS.

Boipaxkats opMynaMu 3aBUCHMOCTH MEXIY BEIMYUHAMU




Pabouas nporpamma yueOHoro kypca «I'eomerpusp»
7-9 kJaccpl
1. Heau nzyyenusi yueoHoro kypca «I'eomerpusp»

«MaremaTuKy yXe 3aT€éM YYHUThb HaJ0, 4YTO OHA yM B NOPSAIOK IIPUBOIUTY, — IUCAI
BEJIMKUN pyCCKHMH ydeHbld Muxaun BacunbseBnu JlomoHOCOB. M1 B 3TOM COCTOMT OAHA W3
IBYX Lieneid o0ydyeHHUs] TeOMETPUM KaK COCTAaBHOM YacTHM MaTEMaTHKHU B LIKOJIE. DTOH Lenu
COOTBETCTBYET JIOKa3aTejbHas JIMHUS IpenojaBaHusi reoMeTpuu. Cieays HpeacTaBI€HHON
paboueil mporpamme, HauyWMHas C CEABMOTO Kiacca Ha YpPOKax Te€OMETpUH OOy4aromuincs
YYHUTCSI IPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHHS, CTPOUTH JIOTMYECKHE YMO3AKIIIOUEHHS,
JIOKa3bIBaTh WCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
paccyXJeHHUs «OT IPOTUBHOTO», OTIMYATbCBOWCTBA OT MPHU3HAKOB, (QOPMYIHPOBATH
oOpaTHbIE YTBEPKIACHUS. YUEHUK, OBJIAJCBIINI HCKYCCTBOM pacCyXJaTh, OyJIeT NPUMEHSThH
€ro u B oKpyxaromen xu3Hu. Kak nmucan reomerp u negaror Urops @enoposnu [lapsirus,
«JIOJIbMM, TIOHMMAKOUIMMH, 4YTO TaKO€ J0Ka3aTelIbCTBO, TPYAHO MU Ja)K€ HEBO3MOXKHO
MaHHUIYIUpOBaTh». M B 3TOM COCTOMT Ba)XHOE€ BOCHHUTATEIIBHOE 3HAYEHUE W3y4EHUS
F€OMETPHUH, TPHUCYIIEE MMEHHO OTEYECTBEHHOM MaTreMaTH4ecKoll mikosne. Bmecre ¢ Tem
aBTOPBI MPOTpPaMMbl IPEJOCTEPETAIOT YUUTENd OT H3JIMIIHEro (opmManan3mMa, 0COOEHHO B
OTHOILIEHWH Hadajl U OCHOBaHWM reomerpun. Opannysckuit marematuk JKan /[penonHe mo
3TOMY NOBOJy BhICKa3aycs Tak: «YTo KacaeTcst JeIMKaTHOM MpoOaeMbl BBEICHHS «aKCHOMY,
TO MHE Ka)X€TCf, UTO Ha MEpPBbIX MOpax HYKHO BOOOIIe M30eraTh MPOU3HOCUTH CaMO 3TO
cinoBo. C Apyroil ke CTOpPOHBI, HE CJIEAYeT YNyCKaTb HU OJHOW BO3MOKHOCTH JaBaTh
IPUMEpPHI JIOTMYECKUX 3aKIIOYEHUH, KOTOpble KyJda B OOJIbLIEH Mepe, 4eM HAes aKCHOM,
SBJIAIOTCS. HICTUHHBIMH U €IMHCTBEHHBIMH JIBUTaTEJIIMA MaTEMaTHYECKOTO MBILIUICHUS.

Bropoli nenbro U3y4eHHs reOMETPUH SBIISETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
P PCIICHUM KaK MAaTEMaTU4YeCKUX, TaK M MNPAKTUYECKUX 3a]ad, BCTPEYAIOIIMUXCS B
peanbHON Ku3HU. OKOHUYMBIIMN KypC N€OMETPHUM IIKOJIBHUK JIOJDKEH OBITh B COCTOSIHUU
OIpENIeIUTh FEOMETPUYECKYIO (UTYpy, ONUCATh CIOBAMM JAaHHBIA 4epTEX WIM PUCYHOK,
HallTH IUI0IIAh 3€MENILHOTO y4acTKa, pacCUMTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabenss UM Tpedyemble pa3Mepbl rapaxka JUis aBTOMOOWIS. DTOMY COOTBETCTBYET BTODaf,
BBIYMCIIUTENIBHAS JINHAA B W3YYCHMHM I'€OMETpPUM B IIKose. JlaHHas IpakTHYeCKas JIMHUSA
ABJIICTCSI HE MEHee BaXHOH, yeMm mnepBas. Emé IlnaToH npeamnuceiBai, yToOBl «TpaxkiaHe
IIpexpacHOro ropojia Hu B KOEM CIy4ae HE OCTaBIIsUIA F€OMETPHIO, BEb HEMAJIOBAXKHO JIAaXKe
noOoyHOe €€ NMpUMEHEHHE — B BOEHHOM Jelie Ja, BIPOYeM, U BO BCeX HayKax — JJs
JYYIIEro MX YCBOEHHUS: Mbl BeJb 3HaeM, Kakasi OCCKOHEYHas Pa3HMLA CYLIECTBYET MEXIY
YEJIOBEKOM IIPUYACTHBIM K TE€OMETPUM U HENpUYacTHbIM». JlIs 3TOro  y4yurento
pEeKOMEHyeTcs MOoa0UpaTh 3a7ayl MPaKTUYECKOTO XapakTepa Uil pacCMaTpUBAEcMbIX TEM,
YUUTb JIeTE€l CTPOUTHh MAaTEMATUYECKUE MOJCIN PpEalbHBbIX JKU3HEHHBIX CUTyalul,
IIPOBOJUTH BBIYMCIEHUS M OLEHUBATh AaJEKBATHOCTH IOJIY4YEHHOrO pe3yibTara. Kpaiine
BAKHO IIOJYEPKUBATH CBS3M TE€OMETPUM C JPYTMMHM IpeIMeTaMH, MOTHUBHUPOBATH
UCIOJb30BaTh OMNpPENENEeHUs] TeOMETPUUECKuX (Uryp u MOHATUH, JEMOHCTPUPOBATH
IIPUMEHEHHE MOJIyYeHHbIX YMEHUHN B (PU3HMKE U TEXHUKE. DTU CBA3M Hanbosiee SpKO BUJIHBI B
TeMax «Bexropel», « TpUrOHOMETpUYECKUE COOTHOLICHUA», «MeToa KoopauHaT U
«Teopema I[Tudaropay.

B 3akmrouenne coméMcs Ha BEIMKOTo MaTemaThka U actpoHoma Moranna Kemnnepa,
4TOOBI el pa3 NOJUEPKHYTh U METalpeIMETHOE, U BOCIIUTATEIbHOE 3HAUCHHE T€OMETPUH:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum
inter causas est, cur homo sit imago Dei”1.



2. MecTo y4eOHOTr0 Kypca B y4eOHOM IJIaHe

Cornacno yueOHOMY M1aHy B 7—9 kiaccax u3ydaetcs yueOHbIN Kype «['eomerpusi»,
KOTOPBI BKJIIOYACT CIEAYIONIMEe OCHOBHBIC pa3fensl conepxanusi: «[ eomerpuueckne
burypel 1 ux cBoiicTBay, «/M3MepeHHe TreOMEeTPHUECKIX BEIWYMH», a Takke «/lexapToBbl
KOOpJIMHATBl Ha IUIOCKOCTH», «BekTtope», «/IBmxenus miockoctu» u «lIpeobpasoBanus
o100,

Ha n3ydenue yuebHoro kypca «I'eomeTpus» OTBOAUTCS:
e B 7 kiacce 2 yueOHBIX yaca B HEJIEII0, BCero 68 yueOHBIX YacoB;
e B 8 xiacce 2 yueOHBIX Yaca B HEJIEIIO0, BCero 68 yueOHBIX YacoB;
e B 8 xiacce 2 yueOHBIX yaca B HEJIIIO, BCETO 68 ydeOHBIX YacoB.

3. Coaep:xanue yueoHoro kypca «I'eomerpusi» 7 — 9 kiaccebl

Lknacc

Havanphbie monsTust reoMerpun. Touka, mpsiMasi, OTpe3oK, Jiyd. Yrosu. Buzasl yrios.
BeptukanbHele U cMexHble yrubl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapanienbHOCTh U IEPIEHANUKYISIPHOCTD MPSMBIX.

Cummerpuunbie @urypel. OCHOBHBIE CBOIiCTBa oceBoil cummerpuu. Ilpumepst
CUMMETPUHU B OKPYKAIOILIEM MUDE.

OCHOBHBIE IOCTPOEHUS ¢ IOMOIIBIO LIUPKYJIS U JINHEUKH.

Tpeyronpauk. Bwicota, meamana, OuccekTpuca, WX CBOWcTBa. PaBHOOEIpEeHHBIM U
PaBHOCTOPOHHUH TpeyroiabHUKUA. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBAa W TIpU3HAKK PABHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3HaKW paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa U MPU3HAKK MapauIeIbHbIX TPsAMbIX. CyMMa yriioB TpeyrojibHUKa. BHelHue
YIJIBI TPEYTOJIbHUKA.

[IpssMOyromnpHeIil TpeyronbHUK. CBOMCTBO MEIMaHBI MPSAMOYrOJIbHOTO TPEYrOJIbHUKA,
npoBeACHHOM K runoteHy3e. [Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYrOJIbHUKOB.
[IpssMOyTOIBHBIN TpEyrobHUK ¢ yriom B 30°.

HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OoJbIIeM yriie U OOJbIIel CTOpOHE TpeyroibHuKa. [lepnenaukynsp u
HAaKJIOHHAsL.

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria u cepeAMHHBIN NEPIICHAUKYISP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOUEK.

OKpy)XHOCTb M KpYyI, XOpJa M JWaMeTp, UX CBoHcTBAa. B3amMHoe pacnosioxkeHue
OKpYXHOCTH U npsiMoil. KacarenbHas U cekymias K OKpy:KHOCTU. OKpYKHOCTh, BIMCaHHAs B
yroJj. BrincanHas v onucaHHas OKpY>KHOCTU TPEYrOJIbHUKA.

8 knacc

UYerplpéxyronbauku. [lapamienorpamm, ero NnpusHakd U CBOWCTBA. YacTHBIE Cilydau
napaiesorpaMMoB (IpSMOYTOJIBHUK, poMO, KBaJipar), UX MpU3HAKU U cBoiicTBa. Tpamerus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa u npusHaku. [IpsaMoyroibHas Tpanenus.

Merton ynBoenus Meauansl. Llentpansaas cummerpus. Teopema daneca u Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHHUKa.

Ilonobue  TpeyrompHukoB,  Kodpduuumenr mnonobus.  Ilpuznaku  momoOust
TpeyroJbHUKOB. [IpruMeHeHre nogooust mpu pelieHny NpaKTHYeCKUX 3ajay.



CpoiictBa uomaneir reomerpuyeckux Quryp. Dopmynsl U1 IUIOMAAA
TPEyroJibHUKa, MapajuiejorpamMma, pom6a u tpanenuu. OTHOIICHHE IUIONMaAeH MOJ00HbBIX
¢buryp.

Brraucnenue miomianei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenue teopemsl [Tudaropa npu pemieHUH MPaKTHYECKUX
3azad.

CuHyC, KOCHHYC, TAHT€HC OCTPOrO YIJa MpPsIMOYTOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpuueckue Gpynkun yrios B 30°, 45° u 60°.

BrnucanHnble ¥ LEHTpaIbHBIE YIJIbL, YTOJ MEXIY KacaTeJIbHOM U XOPJAOW. YIUIBI MEXIY
XOpJAaMHU M CEKyIIMMH. BrucaHHble M ONHUCAaHHBIE YETHIPEXYTOJbHUKU. B3aumHoe
pacmojio’)keHue ABYX OKpykHOcTel. Kacanue okpyxknocred. OOmue kacatelbHbIC K JBYM
OKPY>KHOCTSIM.

9 kuacc
Cunyc, xocunyc, Tanrerc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO.
@OopMyIIBI IPUBEICHNUS.

Pemrenne TtpeyronpHukoB. TeopemMa KOCHMHYCOB M Teopema CHHYcOB. Pemenune
MPaKTUYECKUX 33/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.
[TpeobpazoBanue mogoo6wus. [Togodrue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mHpoU3BENECHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIEHUU OTPE3KOB
CEeKYILUX, TEOPEMa O KBaJpaTe KacaTeabHOil.

Bextop, nmnmHa (MOIynab) BEKTOpa, COHAIPaBIIEHHBIE BEKTOPHI, MPOTHBOIIOJIOXKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpAIMU HaJ
BekTOpamu. PasnokeHune BeKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel
BeKTOpa. CKaJIpHOE NTPOU3BENCHNE BEKTOPOB, IPUMEHEHUE [UIsl HAXOXKICHUS [UIMH U YIJIOB.

JlekapTOBBI KOOpJIMHATHI HA IUIOCKOCTH. YPaBHEHHS NPSMOW U OKPYKHOCTH B
KOOpJIUHATAaX, IIEPECEYCHNUE OKPYKHOCTEN U IPSIMBIX. MeTOX KOOPAMHAT U €r0 NPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKpYKHOCTH. ['pamycHas u paguaHHas Mepa
yTi1a, BBIYMCIICHUE JJIMH YT OKpy:KHOcTel. [limomans kpyra, cekTopa, CErMeHTa.

JIBIDKEHUST IUIOCKOCTH M BHYTPEHHHME CHMMETpUM (uryp (31aeMeHTapHble
npeacrasienus). [lapamnenbusiii mepeHoc. [IoBoporT.

4. Ilnanupyemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOCHHS padoyei

nporpammbl kKypca «I'eomerpus» 7 —9 kiacc
LKnacc

OcBoeHue y‘IC6HOF0 Kypca ((FCOMeTpI/IH» Ha YpOBHC OCHOBHOI'O O6I_HCFO 06pa30BaH1/1;1
JOJIDKHO obecreynBaTh JAOCTHIKCHUC CIICAYIOMIUX MMPECIMETHBIX O6p830BaTeJIBHBIX
PE3YyIbTATOB:

e Pacrno3HaBaTh U3y4CHHbIE I'€OMETpUYECKUE (UTYpBI, ONPEAEIATh MX B3aHMMHOE
pacronokeHue, n300paxaTb TeoMeTpuyeckre (Uryphl; BBIIOJIHATh YEPTEKHU IO
yCIOBHIO 3a7aull. MI3MepsATh JMHENHHbIE U YIJIOBbIe BEIMYMHBL. Pemars 3a1aun Ha
BBIUMCIIEHUE JUITUH OTPE3KOB U BEJIMYMH YIJIOB.

e Jlenath rpyOyr0 OLIEHKY JUHEWHBIX U YITIOBBIX BEJIMYUH MPEAMETOB B PEAIbHOM
KHU3HHU, Pa3MEpPOB MPUPOJHBIX 00BEKTOB. Pa3nuyare pa3mepsl 3TUX 0OBEKTOB IO
MOPSAIKY BEJIMYUHBI.

e CTpouTh YepTEeKU K FT€OMETPUYECKUM 33JauaM.

e [lonp30BaThbcs MPU3HAKaMU PaBEHCTBA TPEYrOJIBHUKOB, HCIOIB30BAaTh MPU3HAKU
U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1ay.

e [IpoBOoaUTE JIOTMYECKHE PACCYKIEHUS C MCIOIb30BAHUEM TIE€OMETPUUYECKUX
TEOPEM.



e [lonp30BaTbCcs MpPU3HAKAMU  PABEHCTBA NPSAMOYIOJIBHBIX  TPEYTrOJbHHUKOB,
CBOMCTBOM  MEAMAaHbl, MPOBEIEHHOW K  THUIOTEHY3€  IPSAMOYrOJIbHOTO
TPEYTrOJIbHUKA, B PELLICHUU TEOMETPUUYECKHX 3aay.

e OnpenensaTh NapayieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢
HUMH cekylias. Onpenensarsh MapauieJbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSTHUN OT TOYEK OAHOU MPSMOM 10 TOYEK APYroM IMPsIMOM.

e Pemats 3a7aun Ha KiIeTyaToi Oymare.

e [IpoBOMUTH BBIYUCIICHUS U HAXOJUTh YHCIOBBIC M OyKBEHHBIC 3HAYCHUS YIIIOB B
F€OMETPUYECKUX 3aJladyaxX C HCMOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHHKOB H
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IMPU TEPECEUECHUU ABYX
MapajuIeIbHBIX MPSAMBIX CEKYyIIEH. PemaTe npakTuyecKue 3aaui Ha HaXOXKICHUE
YIJIOB.

e DBrnasgerp NOHATHEM TIE€OMETPHUYECKOTO MeCTa TOYEeK. YMETb ONpeAesaTh
OMCCeKTpPUCY yria ¥ CEPEAUHHBIN MEpPIEeHIUKYISIp K OTPe3Ky  Kak
r€OMETPUUYECKHE MECTA TOYEK.

e @opMyJHpOBaTh OMNPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPY)KHOCTH, TMOJIb30BAThCS MX CBOMCTBAMHU. YMETh NPUMEHSTh 3TH CBOWMCTBA
MpY pEUICHNUH 3a]1a4.

e Bianerb MNOHSATHEM OINHUCAHHOW OKOJIO TPEYroJbHUKA OKPYXKHOCTH, YMETh
HaxoquTh €€ ueHTp. Ilonmp3oBarbes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TEPECEeKaroTCs B OJHOM TOYKE, M O TOM, 4YTO CEpPEAVHHBIC
MEPIEHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA [TEPECEKAIOTCS B OJJHON TOUKE.

e Brnaaerp NOHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIB30BaTbCS TEOPEMOH O
MEPIEHIUKYIISIPHOCTH KacaTeJIbHOW U pajinyca, PO BEIEHHOTO K TOUKE KaCaHUs.

e [losbp30BaThCAd MPOCTEHIIMMU FEOMETPUYECKUMU HEPABEHCTBA MU, IOHUMATh UX
MPAKTUYECKUI CMBICTT.

e [IpoBOIMTH OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C MOMOILIBIO LHUPKYIS H
JIMHEWKH.

8 Kracc

OcBoenue yuebHOro Kypca «l'eomeTpus» Ha ypoBHE 8 Kilacca JI0JDKHO 00ecriednBaTh
JNOCTHKEHHE CIEAYIONINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:

e Pacrnio3HaBaTh OCHOBHBIE BUIbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, 10JIb30BaThCS
UX CBOICTBaMU NpPH PEIIEHUH I'€OMETPUUECKUX 3a/au.

e [IpuMeHsATH CBOICTBA TOUKH MEpECEUCHUs MEeIMaH TPEYTrOJIbHUKA (LIEHTpa Macc) B
peleHnH 3a1au.

e Braners nonsaTueM cpeiHedl JUHUM TPEYroJbHMKA M TpaneluH, IPUMEHSTh UX
CBOICTBA NPU pEILICHUH F€OMETPUUECKUX 3a/1au.

e [lonp3oBarbes Teopemoit Daneca U TEOPEMOl O MPONOPLHMOHAIBHBIX OTPE3Kax,
IPUMEHATh UX JUI PELICHUs IPAKTUYECKUX 3a]1ay.

e [IpuMeHATH MpU3HAKK [TOJOOUS TPEYTOJIBHUKOB B PELICHUU T'€OMETPUUYECKHX
3az1ad.

e [Ilonp3oBarbecs Teopemoit Iludaropa mist pemieHHss TEOMETPUYECKUX U
MPAKTUYECKUX 3a]1aU.

e CTpouTh MaTEMAaTHUYECKYI0 MOJEIb B NPAKTUYECKUX 3a/adaxX, CAMOCTOATEIbHO
JIeNIaTh 4YePTEX U HA XOAUTH COOTBETCTBYIOLINE JJINHBI.

e Bilagerp NoOHATHMSAMM CHHYCA, KOCHHyca W TaHIE€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

e [lonp30BaThbcs AITUMU MOHATHS MU JUIsl PELICHUS IPAKTUYECKHUX 3a/1a4.

e Bpruucnare (pa3auyuHbIMU CIIOCOOAMM) IUIOLIA/b TPEYroJbHUKA U IUIOIIAAN
MHOTOYTOJIHBIX (UTYp (TOJIB3YACH, TJIe HEOOX0AUMO, KaTbKYISITOPOM).

e [IpuMeHATH MOJIydeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.



e Braners NOHATUAMHU BIMCAHHOTO U LICHTPAIBHOIO YIJIA, UCIIOJb30BaTh TEOPEMBI
O BIMCAHHBIX YIJaX, yIVIaX MeEXAy XopAaMu (CEeKylMMH) U YIie Mexay
KacaTeJIbHOW U XOPJOU NPU PEIIEHUH N'eOMETPUYECKUX 3a/1a4.

e DBrnaaerb IOHATHEM OIMCAHHOIO YETBIPEXYIOJIBHUKA, IPUMEHATH CBOMCTBA
OIIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a1ay.

e JlpuMeHATH NONY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENM i 3a7a4 pealbHOM JKU3HM M INPOBOJUTH  COOTBETCTBYIOILIUE
BBIYMCIIEHUS C NPUMEHEHHUEM I[0JI00MsI W TPUTOHOMETPUH (MOJb3YyACh, I
HEOOX0JUMO, KAJIBKYJISITOPOM).

9 kaacc

OcBoenune yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE 9 Kilacca JOJHKHO 00ecTieunBaTh
AOCTMIKCHUC CIICAYIONIUX MPCIMETHBIX O6pa3OBaT€J'IBHI:IX PE3YIbTATOB!:

3HaTh TPUTOHOMETPUYECKHE (DYHKIUU OCTPBIX YIJIOB, HAaXOJAWUTh C HMX IOMOUIBIO
pa3IuyYHbIe 3JIEMEHTHI MPSIMOYIOJILHOTO TPEYrOJbHUKA («pelleHrue MPSIMOYTroJbHBIX
TPEeYroJbHUKOBY»). HaxomuTe (¢ MOMOIIBIO KaNbKYNIATOpA) AJIUHBI U YIJbl IS
HeTaOJUYHBIX 3HAUECHUH.

[Tome30BaThcst  (OpMyNIaMH  TPHBEICHHS ¥ OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAaXOXKJIEHUS COOTHOUICHHH MEeXAY TPUTOHOMETPUYECKUMU
BEJTMYNHAMH.

Hcnonb3oBaTh TEOpeMbl CHHYCOB W KOCHMHYCOB JJISi HAXOXKJAEHUS PAa3IUYHBIX
JJIEMEHTOB TPEYroJIbHUKa («pEelIeHHE TPEYTOJbHUKOBY), MPUMEHATh HX TpHU
pElIeHUH TeOMETPUUECKUX 3a/1a4.

Bnagerp mnonsTHsAMH 1peoOpa3oBaHHA MONOOWSA, COOTBETCTBEHHBIX AJIEMEHTOB
Mo00HBIX HTYp.

[Tonb3oBaTbcst CcBOMCTBaMH NOJMO0MS MPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH
JUIMHBI M HaXOJIUTh YIWbl y NoA0oOHbIX ¢uryp. [Ipumensts cBoiicTBa moaoOus B
MPaKTUYECKUX 3aauax.

YMeTh NpUBOAUTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonb30BaTbCst TEOPEMaMU O MPOU3BEIACHUHM OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTelbHOM!.

[Tonb30BaTbCst BEKTOpAMU, IOHUMATh UX T€OMETPUYECKUI 1 GPU3UYECKUI CMBICI,
MPUMEHSTH UX B PEIICHUH F€OMETPUUYECKUX U (PU3HUECKUX 3a/1ay.

[IpumeHsTH cKalgpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHHUS [UTHH U YTJIOB.
[Tonb3oBaThcsi METOAOM KOOPAMHAT Ha IUJIOCKOCTH, NMPUMEHSATh €r0 B PEIICHUU
Tr€OMETPHUYECKUX U MPAKTUYECKUX 3a]1au.

Bnagerp MOHSATHUSMHU MPABUIBLHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY)KHOCTH, IJIHHBI
IYTH OKPYKHOCTU U paJiaHHON MepBI YIia, YMETh BBIUUCIATH IUIOIIAb KPyra U ero
yacTeil.

[IpuMeHsTh MOJTydYeHHbIE YMEHUS B IPAKTHUECKUX 3ajayax.

HaxonuTh ocu (Min LEHTPBI) CUMMETPUU (PUTYP, TPUMEHSATh ABMKEHHS MJIOCKOCTH B
MPOCTEHUIINX CITydasiX.

[IpuMeHsATH MOJTydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTUYeCKHe MOJIeNU
JUI 33/a4  pealbHOM JKM3HUM U IPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHUS C
IPUMEHEHHEM TMOJOO0Ms M TPUTOHOMETPUYECKUX (QYHKIUI (MOJIB3ysCh, TI7ie
HE00X0IUMO, KaTbKYJIATOPOM).



5. TemaTnueckoe JIaHUpPoBaHue y4eOHOro Kypca «I'eomeTpus» 7 — 9 kiacchl

7 kaacc (68 yacoB)

Ha3Banue pa3nena

(TeMbI) (4HCI0 OcHoBHOE coaep:kaHue OcHoOBHBIC BH/bI JAeATEJBHOCTH 00y4arOIMXCs
4acoB)
[Ipocreitmme [Ipocreiime reomerpuyeckue O0OBEKTHI: | DOPMYITHPOBATH OCHOBHBIC TIOHSITHSI U OTIPE/ICTICHHSI.

reoMerpuyeckue  (QUrypsl
U UX CBOMCTBA.
N3mepenue

F€OMETPUYECKUX BETNYNH
(14 q)

TOYKH,  HOpsMble, Jydd U
MHOTOYT'OJIbHUK, JJOMaHasl.
CMexHbIe U BEPTUKAJIbHBIE YTJIbI.
Pa6ora ¢ mpoctedmmmu yeprexamu.
WN3mepenne  NUMHEWHBIX W YIJIOBBIX
BEJIMYUH, BEIUUCIICHHE OTPE3KOB U YIJIOB.
[lepumerp u TJI0IIATH dburyp,
COCTaBJIEHHBIX U3 MIPSIMOYTIOJIbHUKOB

yIJIBI,

PacrioznaBath u3ydeHHbIE TeoMeTpudeckhe (QUrypbl, ONpPENeNsITb  UX
B3aMMHOE PAaCIIOJIOKEHNE, BBIIOJIHATh YEPTEXK 110 YCIOBHUIO 3aJa4H.
[TpoBOIMTH MpOCTENIIINE MOCTPOCHHS C TOMOIIBIO IUPKYJIS U JIMHEHKH.
N3MepaTs nWHEWHBIE W YIVIOBBIE  BEJIWYWHBI  T€OMETPUYECKHX U
MPAKTHYECKUX 0OBEKTOB.

Onpenensts «Ha ria3» pa3Mepbl peaibHbIX 00bEKTOB, MPOBOIUTH I'PyOyIO
OLIEHKY MX Pa3MepOB.

Pemate 3a1aun Ha BEIYHMCIIEHNE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

Pemmatsb 3a1aun Ha B3aMMHOE PacoOJIOKEHUE TE€OMETPHUUECKUX QUTYP.
[TpoBoauTh KilacCU(UKALKIO YIJIOB, BBIYUCIAThH JUHEWHBIE U YIJIOBBIE
BEJIMYMHBI, IPOBOIUTH HEOOXOIMMBbIE TOKA3aTEIbHbBIE PACCYXKIACHHUS.
3HAKOMHUTBHCS C UCTOPUEN pa3BUTHUS T€OMETPUU

Tpeyroapauku (22 4)

[loHsiTME O paBHBIX TPEYroJbHUKAX M
MEPBUYHBIC TPEJCTABICHUS O pPAaBHBIX
(koHrpysHTHBIX) (urypax. Tpu npusHaka
paBEHCTBA TPEYrOJIbHUKOB.

[Ipu3Haku paBeHCTBA TMPSMOYTOJBHBIX
TpeyroabHUKoB.  CBOMCTBO  MeIuaHBI
MPSIMOYTOJIBHOTO TPEYTOIbHHKA.
PaBHOOeipeHHBIE ¥ PaBHOCTOPOHHHE
TpeyroabHuku. [lpu3Haku u cBolicTBa
PaBHOOEIPEHHOTO TPEYroJIbHUKA.

[IpoTuB GombIleil CTOPOHBI TPEYTrOJIbHHUKA

Pacrio3HaBaTh mapel paBHBIX TPEYrOJBHUKOB Ha TOTOBBIX uepTexkax (c
yKa3aHUEM MPHU3HAKOB).

BeiBoguTh  crieacTBUs  (paBEHCTB
PaBEHCTB TPEYroJIbHUKOB.

COOTBCTCTBYIOIIUX BJICMCHTOB) us3

CDOpMy.TII/IpOBaTL OIIPCACIICHUA: OCTpPOYI'OJIBHOIO, TyNOYTroOJIbHOTO,
MMpAMOYTOJIBHOTO, paBHO6e,I[peHHOl"0, PaBHOCTOPOHHETO TPECYI'OJIbHUKOB,
6I/ICCGKTpI/ICH, BBICOTHEI, MCIHaHbI TPECYT'OJIbHUKA, CEPCANHHOTO

NEPIEHIUKYIIIpa OTPE3Ka; IEPUMETPA TPEYrOJIbHUKA.

®opmynupoBaTh CBOMCTBA U MPU3HAKH PABHOOEIPEHHOIO TPEYroJbHHKA.
Crpouth 4epTekH, pelmarbh 3aJadyd C IMOMOLIBK0 HAXOXKIEHHUS paBHBIX
TPEYTOJIbHUKOB.




aexuT Oompmmit  yron. Ilpocreiimume
HEpaBeHCTBa B reoMerpuu. HepaBeHCTBO
TpeyroyibHUKa. HepaBeHCTBO JTOMaHOM.
[IpsAMOYrOIBHBIN TPEYrOJBHUK C YIJIOM B
30°.

[lepBble TOHATHS O JOKAa3aTENbCTBAX B

[IpuMeHsATH, TNpPHU3HAKK pPABEHCTBA MPSMOYIOJBHBIX TPEYrOJIHHUKOB B
3a7avax.

Hcnonp3oBath mudpoBbIe pecypehl sl UCCIEI0BAHUS CBOMCTB M3Y4aeMBbIX
buryp.

3HAKOMUTbHCS C UICTOPUEN pa3BUTHUS TEOMETPUN

T€OMETPUH
[Tapannensubie  npsiMble, | [lapannenbHble TOpsiMble, UX CcBOMcTBa, | DopMynupoBaTh NOHATHE NapalIeIbHBIX MPSAMBIX, HAXOAUTh IPAKTUUECKUE
cymMma yrioB | [IaTenii  nmoctynar EBknmpa. Haxpect | mpumepst.
Tpeyroiabauka (14 1) Jexantue, COOTBETCTBEHHBIE u | M3yuyaTh cBOMCTBa YIiIOB, 00pa30BaHHBIX MPHU MEPECEUECHUH MapalieIbHbIX
OJIHOCTOPOHHUE YIJIbl (0Opa3oBaHHbBIE MPU | MPSIMBIX CEKYILIEH.
MIEPECEYCHNN  MapauleNIbHBIX  NpsAMBIX | [IpoBOOUTE JOKa3aTenpCTBA MAapaUIEIbHOCTH JIBYX MPSMBIX C ITOMOIIBIO
CEeKyIIeH). yIa0B, OOpa30BaHHBIX NMPHU MEPECEUEHUH ATHX MPSIMBIX TPETbeW MPSMOM.

[Ipu3Hak mapamienbHOCTH NPSAMBIX Yepe3
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOU
MPSAMO# 10 BTOPOH MPSIMOM.

Cymma YTJIOB TPEyroJibHUKA u
MHOTOYTOJIbHUKA.

Buemnue yriel TpeyrojabHuKa

BrruncnsaTe cyMMy yIiloB TPEYroJIbBHUKA U MHOTOYTOJIBHUKA.

Haxoauth yncioBbie 1 OyKBEHHBIE 3HAUYECHUS YIJIOB B T€OMETPUUYECKUX
3aJayax C HCIOJIb30BAaHHEM TEOPEM O CYMME VIJIOB TpEYrojbHUKa WU
MHOTOYTOJIbHUKA.

3HAKOMUTHCS C HICTOPUEH pa3BUTHSI TEOMETPUU

OKpYXHOCTb U KPYT.
I'eomerpuueckue
noctpoenus (14 q)

OKpYyXHOCTb, XOpAbl U JAUAMETPBI, HX
cBoiictBa. KacartenbHass K OKpPYKHOCTH.
OxpyXHOCTb, BicaHHas B yroJi. [loustue

o IMT, npumeHenue B  3ajayax.
buccekrpuca n CepeMHHbIN
NEePHNEHIUKYISp Kak TIeOMETPUYECKUe
MecTa TOYeK.

OKpy»XHOCTb, onucaHHas OKOJIO

TpeyroJibHUKa. BriucanHas B TpeyroJibHUK
OKPY>KHOCTb.
[Ipocreiimue 3a1aun Ha TOCTPOEHUE

dopmynupoBaTh  ONPEACTICHUSA: OKPYXHOCTH, XOpAbl, JAHaMeTpa H
KacaTeJIbHON K OKPY)KHOCTHU. M3y4yaTe ux CcBOICTBa, MpPU3HAKU, CTPOUTH
yeptexxu. VccienoBat, B TOM 4YHCIE MCIOJB3Yyd LU(POBBIE PECYPCHI:
OKpPY>KHOCTb, BIIUCAaHHYIO B YTOJI; LIEHTP OKPY)KHOCTH, BIIMCAHHOH B yroJl;
PaBEHCTBO OTPE3KOB KacaTeJIbHBIX.

Hcnons3oBare Meto I'MT na1s okasaTtenbcTBa TEOpPEM O IMEPeceUeHUH
OUCCEKTPUC YIJIOB TPEYroJIbHUKAa U CEPEeIUHHBIX MEpIEHAUKYISAPOB K
CTOpOHaM TpeyrojapHuka ¢ nomowmpro I'MT. ObnageBarb NOHATHAMU
BIINCAaHHOM M ONMCAHHON OKPYXHOCTEH TPEYTrOJbHHKA, HAXOIUTH LEHTPHI
JTUX OKPYKHOCTEH.

PemaTte OCHOBHBIE 3aJauM Ha IIOCTPOEHHE: YyIria, PABHOTO JIaHHOMY;
CEpEMHHOIO MEPNEHANKYISIpAa JaHHOTO OTPE3Ka; NPAMOW, MPOXOAAIEn
yepe3 JaHHYIO TOUKY M MEpHeHAUKYISIPHON JaHHOW MPSMOii; OUCCEKTPUCHI




JTAHHOTO yIJla; TPEYTOJIbHUKOB 10 PA3JIMYHBIM JIEMEHTAM.
3HAKOMMTBHCS C UCTOPUEN pa3BUTHUSI TEOMETPUNU

[ToBTOpEHue, 06061EeHNE
3HaHu# (4 v)

[ToBTOpeHne m 0000IIEHUE OCHOBHBIX
MOHITUM ¥ METOJOB Kypca 7 Kjacca

Pemate 3amaun Ha TNOBTOpPEHHE, WJUIIOCTPUPYIOIIHE
pa3JIMYHBIMU YacTsIMU Kypca

CBiA3M MCXKOY

8 kuacc (68 yacoB)

Ha3Banue pa3nena
(Tembl) (UM cJI0
4acoB)

OcHoBHOE coaep:kaHue

OcHOBHbIE BHABI eATEJbHOCTH 00Y4YarOIMXCS

Yetpipéxyroabauku (12 1)

[Tapamnenorpamm, €ro mnOpH3HAKK H
CBOIICTBA. YactHbie ciy4dau
rapajuieJIorpaMMoOB (IpAMOYTOJIbHUK,
poMO, KBapaT), UX MPU3HAKU U CBOMCTBA.

Tpanemnus. PaBHOOOKass ¥ TPsIMOYTOJIbHAS

N300paxkaTe 1 HaXOAUTh Ha YepTek axX YEThIPEXYTOJbHUKN Pa3HbIX BUIOB U
UX DJICMCHTHI.

dopmynmupoBaTh  ONpEACTCHUS: MapajuieiorpaMMa,  MPSIMOYTOJIBHUKA,
pom0ba, KBaapara, Tpamneluu, pPaBHOOOKOW Tpamenuu, MPsSIMOYTOJbHON
Tparnenuu. Jloka3pBaTh W UCIIOJIF30BaTh MPH PEIICHUH 3a/1a4 MPHU3HAKH U

Tparneuuu. CBOMCTBa: mapajuieJorpaMMa, MpsMOYroJibHMKa, pomba,  KBajpara,
YnBoenue MEIHaHBI. [lenTpanbHas | Tpamenuu, paBHOOOKOW TpamneIyu, MPSMOYTOJIbHOM TPaIeInH.
CUMMETpUS [TpuMeHsITh METO/ YABOCHUS MEIMAHbI TPEYT OJIbHUKA.
Hcnonb3oBath nudpoBbIe pecypehbl A UCCIEI0BAaHUS CBOMCTB M3y4aeMbIX
dburyp.
3HAKOMUTBCS C UICTOPHUEH pa3BUTHUSI T€OMETPUN
Teopema  ®aneca  u | Teopema Daneca u  Teopema o | [IpoBOAMTH MOCTPOEHUS C MOMOIIBIO MUPKYISI U JIMHEWKH C UCTIOJIb30BAaHUE
TeopeMa 0 | MPOMOPIHOHATBHBIX OTPE3KaX. TeopeMbl dajeca U TEOpPEeMbl O MPOMOPLHOHATBHBIX OTpPE3KaX, CTPOUTH
MIPONOPLUUOHATBHBIX Cpennsist muHus TpeyrojbHuKa. Tpaneuus,, | 4eTBEPTHIN MPONOPLHUOHATBHBIM OTPE3OK.
OTpe3Kax, MoI00HbIe | €€ CpelHsis JTUHHUSL. [IpoBomuTh  OOKa3aTENbCTBO  TOTO, YTO  MEOUAHBl  TPEYroJIbHUKA

TpeyroiasHuku (15 1)

IIponoprmoHanbHbIE
IIOCTPOEHHE
IIPONOPLIMOHAIBHOTO OTPE3KA.
CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE.
ITonoOHble TpeyronbHUKU. Tpu mpu3Haka
noo0ust TpeyrojabHUKOB. IIpakTnyeckoe
IIPUMEHEHHE

OTpE3KH,
4eTBEPTOTO

MEPECCKarOTCs B O,Z[HOI>'I TOYKE, U HAXOJUTH CBA3b C HCHTPOM MACC, HAXOAUTb
OTHOIIICHHUEC, B KOTOPOM MCAUAHBI ACIIATCA TOYKOM UX MnepececUCHus.
Haxoaute HOI[O6HBI€ TPCYTrOJIbHUKN Ha TOTOBBIX YCPTCIKAX C YKA3aHUCM
COOTBCTCTBYIOIUX IIPU3HAKOB HO,Z[O6I/I$I.

Pemate 3agaun Ha HO,[[O6HI>IC TPEYTr'OJIbHUKHU C IIOMOMIIBIO CaMOCTOATECIIBHOT'O
MMOCTPOCHUA qepTemeﬁ N HAXOXKXKICHUA HO,Z[O6HLIX TPECYIrOJIbHUKOB.
HpOBOI[I/ITL J0Ka3aTCJIbCTBA C UCIIOJIb30BAHUCM IMPU3HAKOB 1'[0,[[061/15[.




Jloka3bpIBaTh TpU MpU3HAKA [10100US TPEYT OJIbHUKOB.

[IpyMeHATh MOJy4YEHHBIE 3HAHUS M[PHU PEIICHUM TEOMETPUYECKHX H
IIPaKTUYECKUX 3aa4.

3HAKOMUTBHCS C UICTOPUEN pa3BUTHUSI TEOMETPUN

ITImomans. Haxoxnenue
IIJIOIIAJIEH TPEYTOJIbHUKOB

[Tonsatue 06 0011I€H TEOPHUH TUIOIA/IH.
@opMyIbl 11 IUIOIIAJAA TPEYroJbHUKA,

OBnaneBarh NMEPBUYHBIMHU TPEACTABICHUAMHU 00 OOIIEeH TEOPUH IUIOIIATH
(mepol), popmMyaUpOBaTH CBOMCTBA IUIONIA/X, BBISICHATH WX HATJISIHBIA

U MHOTOYTOJIbHBIX (Uryp. | mapanienorpaMmma. OTHo1IEHUE | CMBICII.
[Tnomaau MOAOOHBIX | IUIOLIaIe TPEYroJbHUKOB C oOwmuM | BriBoauTh (hopMysbl miiomaay napauieaorpaMma, TpeyrojabHUKa, Tpaneuuu
¢buryp (14 q) OCHOBAHHUEM WJIHM OOIICH BBICOTOM. 13 GopMyIBI TUTOIAAH MPSIMOYTOJIbHUKA (KBaapaTa).
Brruucnenue miomanei cinoxHeiXx ¢uryp | BeiBoguTh (QOpMyNbl TIIOMIAMM  BBIMTYKIOTO YETHIPEXYrOJbHUKA dYepe3
yepe3 pa3OMeHNe Ha YacTu U IOCTPOGHHME. | JUWAaroHaad MW yroil Mexay HumH. Haxomute 1uomanu — ¢uryp,
[Tmomamu uryp Ha kineTdaroit Gymare. M300paKEHHBIX HA KJIETYaTOM Oymare, MCIOJIhb30BaTh pa30MEHNE HA YacTH U
[Tnomaau nogoOHeIX uryp. Beraucnenue | noctpoeHue.
mwiom@aaed. 3agauyn ¢ MpakTUyeckuM | Pa30upare nmpumepbl HCMONIb30BaHMS BCIOMOTATENbHOM IUIOIIATU ISt
colepkaHueM.  PemieHne — 3ajad  C | pelIeHUS F€OMETPUUYECKUX 3a/a4.
MOMOIIBI0O  MeToJa  BcroMorarenbHol | HaxomuTe miomany noaoOHbIX (uryp. BeuucasTh miaomaad pasidyHbIX
TJIOLIAAN MHOTOYTOJIbHBIX (PUTYP.
Pemmars 3aaun Ha 101k C IPAKTUYECKUM COJEPKAHUEM
Teopema Iludaropa wu | Teopema Iludaropa, e€ noxazarensctBo u | JlokassiBate Teopemy Ilucdaropa, wucnonb3oBath €€ B IPAKTHUECKUX

Havajla TPUTOHOMCTPHUH
(10 4)

MpUMEHEHHE. Oo0parHas Teopema
[Tudaropa.

Onpenencuue TPUTOHOMETPHUYECKUX
byHKIUI 0CTPOTO yria,
TPUTOHOMETPUYECKHE COOTHOIICHUS B
MPSIMOYTOJIbHOM TPEYroJIbHUKE.
OcHoBHOE TPUTOHOMETPHUUECKOE
TOJIECTBO. CootHomeHus MEXTY
CTOPOHAMH B MPSIMOYTOJIBHBIX

TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30°
u 60°

BBIYHCIICHUSIX.
DopMyIHpOBaTh OINpPEAEICHHUs] TPUTOHOMETPUYECKHX (YHKIUN OCTpPOTro
yria, MIpoBEPATh UX KOPPEKTHOCTb.

BreiBoauTh TPUT'OHOMCETPUYCCKUC COOTHOLICHU A B MpsAMOYTOJIbHOM
TPEYI'OJIbHUKC.
HccnenoBaTh  COOTHOLICHHS MCXKAY CTOpOHaAaMHU B IPAMOYI'OJIBHBIX

TpeyroiabHukax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcnone30BaTe GOpMyNbl NpPUBEACHHS M OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO JJISi HAXOKJIEHHUs COOTHOIIEHUH MEXIY TPUTOHOMETPHUYECKUMHU
(GYHKIUSAMH pa3IMYHbIX OCTPBIX YIJIOB.

[TpuMeHATh NOJyYeHHbIE 3HAHUS U YMEHHUS NPHU PEIIEHUN MPAKTUYECKUX
3ajad.

3HaKOMUTbHCS C UCTOPHEN Pa3BUTHSI TEOMETPUU




Yriel B OKPYKHOCTH.
Bnucannele 1 onucanHsle
YETBIPEXYTOJIbHUKH.
KacarenbHble K
OKPYXHOCTH.

Kacanue okpyxHocTER
(13 9)

Bniucannbie ¥ HEHTpaJIbHBIE YIJIbI,

YTOJI MEXAY KacaTeIbHON U XOPAOH.

VYTl MEXAY XOpJaMH U CEKYILIUMHU.
Bnucannsie u ONMCaHHbIE
YETBIPEXYTOJIbHUKK, WX NPU3HAKA U
cBoiicTBa. [IpMeHeHNE ATUX CBOWCTB
MPU PEUICHUH T€OMETPUYECKUX 3a/1a4.

DopMynHpoBaTh OCHOBHBIE OIpPEACIICHUS, CBS3aHHBIC C yriaMud B Kpyre
(BMIMCAaHHBIN YroOJI, IEHTPAJIbHBIN YTroJl).

Haxoauth BnvicaHHbBIE YTIIBI, OMUPAIONIMECS HA OJIHY AYT'Y, BBIYUCISTh YIJIbI
C TIOMOIIBIO TEOPEMbl O BIMCAHHBIX YIJIaX, TEOPEMbI O BIHUCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O IIEHTPAJILHOM YTJIE.

HccnenoBaTth, B TOM 4YHCIIE C MOMOIIBIO IU(MPOBBIX PECYPCOB, BIHCAHHBIC
U OINHCAHHBIC YETHIPEXYTOJIbHUKH, BBIBOJUTH UX CBOMCTBA U MPU3HAKH.

B3anmHuoe pacroyoxeHue JIBYX Hcnonp30Bath 3TH CBOKCTBA M IPU3HAKH MPU PEIICHUH 3a/1a4
okpyxHocTel. KacaHne okpykHOCTEN
IToBTOpenue, o0oOmenne | [loBropeHre  OCHOBHBIX  MOHATHH W | Pemare 3agauMm  Ha IOBTOpPEHUE, WUIIOCTPUPYIOIIUE CBSI3U  MEXIY

3HaHUH (4 u)

METOJIOB KypcoB 7 u 8
0000111eHIe 3HAaHUH

KJIACCOB,

Pa3JINYHBIMU YacTsIMU Kypca

9 kiacc(68 yacoB)

Ha3zBanue pa3nena
(Tembl) (UM CII0

OcHoBHOE coaep:kaHue

OcHOBHbBIE BHABI 1eATEJbHOCTH 00Y4YaIOMINXCS

4acoB)
Tpuronometpus. Onpenenenue TpuroHoMerpuueckux | DopMynupoBaTh OMpPENEICHUS TPUTOHOMETPUUYECKUX (QYHKIUI TYMbBIX U
Teopembl kocuHycoB U | pynkumii yrimoB ot 0° mo 180°. MPSIMBIX YTJIOB.
CHUHYCOB. Kocunyc u cuHyc npsMoro u Tymoro yria. | BeIBOAUT TeopeMy KOCHHYCOB U TEOpeMy CHHYCOB (C paauycom

Penrenue TPEYroJIbHUKOB
(16 1)

Teopema KOCHHYCOB. (O6006mEHHAsN)
TEOpeMa CHHYCOB (C pajlycoM OIMCAaHHOMN
OKpYXXHOCTH). HaxoxxJieHre UIMH CTOPOH U
BEJIMYUH YTJIOB TPEYrOJbHUKOB.

dopmyna TIIOMAAN TPEYTOIbHUKA Yepes
JIBE CTOPOHBI U yrol MeXAy HHUMH.
dopmyna MIOMATU  YETHIPEXYrOJbHUKA
Yyepes ero JUaroHalv U Yroj MEeXIy HUMHU.
[IpakTyeckoe mNpUMEHEHHE JOKa3aHHBIX
TEOpeM

OTICAHHOM OKPY>KHOCTH).

Pemats TpeyroabHUKY.

Pemate mpakTuueckue 3adayu, CBOASIIMECS K HAXOXKJICHHUIO Pa3IUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA




[IpeoOpazoBanme
nomobusi.  Merpuueckue
COOTHOIICHUS B
okpyxHocTH (10 u)

ITonsTHE 0 MpeoOpa3oBaHUM TOAOOUS.

CoOOTBETCTBEHHbBIE 3JIEMEHTHI  I10JI00HBIX
¢buryp.

Teopema 0 mpousBeNCHUHM OTPE3KOB XOpI,
TeOpeMa O  IPOM3BEACHHH  OTPE3KOB
CEKYILUX, TeopeMa 0 KBaJpare
KacarenpHOW. IIpuMeHeHne B penieHUH

TCOMETPHUUICCKUX 3aaa1

OcBauBarh noHATHE NpeoOpa3oBaHUs MOJ0OUS.

HccnemoBaTth  OTHONIICHHWE  JIMHEWHBIX  JJIEMEHTOB  uryp  mpwm
npeoOpazoBanny moa00us. HaxomuTe mpuMephl o00us B OKpYXKaromiei
JIEHCTBUTCIIFHOCTH.

BpIBOIUTE METPUUECKHE COOTHOLIECHUSI MEXAY OTPE3KAMU XOPH, CEKYIIUX
M KacaTelbHBIX C MCIOJIb30BAaHUEM BIMCAHHBIX YIJIOB W TOJOOHBIX
TPEYTrOJIbHUKOB.

Pemate reomerpuueckre 3aadud W 3aJayd U3 PEAJBbHOW KU3ZHU C
WCITOJIH30BAHNUEM TMOJOOHBIX TPEYTOJIbHUKOB

Bexropsi (12 4) OmnpeneneHne BEKTOpPOB, ClokeHHWE W | Mcrmonb30BaTh BEKTOPHl Kak HANpPaBJICHHBIE OTPE3KH, HCCIEA0BATh
Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOPA HA | T€OMETpUYECKHil (repemenienne) 1 Gu3ndeckuii (cuia) CMbICIbI BEKTOPOB.
YUCIIO. 3HaTh ONPENEICHUs CYMMBI U PA3HOCTH BEKTOPOB, YMHOKEHUS BEKTOPA Ha
Ou3nyeckuii. M TEOMETPUUYECKUH CMBICH | YHCIO, HCCIEA0BAaTh T'€OMETPUYECKUH U (PU3MUECKUH CMBICIBI ATHX
BEKTOPOB. oIepanui.
Paznoxenune BEKTOPA 1o JIByM | Pemats reomerpudeckue 3ajauu ¢ UCIOJIb30BAHUEM BEKTOPOB.
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel | PacknanpiBate BEKTOP MO ABYM HEKOJIJIMHEAPHBIM BEKTOPaM.
BEKTODA. Hcnonp30BaTh CKalXspHOE MPOU3BEACHUE BEKTOPOB, BBIBOJUTH €r0O
CkansipHo€ TNPOU3BEIICHHE BEKTOPOB, €ro | OCHOBHBIE CBOMCTBA.
MIPUMEHEHHE Il HAXOXICHUs [UIMH U | BbIUMCIATE CyMMy, Pa3HOCTh U CKAJSIPHOE MPOU3BEICHUE BEKTOPOB B
YIJIOB. KOOPJMHATAX.
Pemrenne 3agad ¢ nomounipro BEKTOPOB. | [IpUMEHSTH CKalnsipHOE MPOU3BEICHUE ISl HAXOK/ICHHUS IJIUH U YIJIOB
[IpuMeHeHre BEKTOPOB JJIs PELICHUs 3a/1a4
KMHEMaTUKH U MEXaHUKU
JlexapToBbl KOOpAMHATHI | JlekapTOBbl ~ KOOpAMHATBl ~ ToueK  Ha | OcBauMBaTh MOHATHE MPSAMOYIOJIBHOM CUCTEMbI KOOPAMHAT, AEKAPTOBBIX
Ha TiockocTH (9 u) IJIOCKOCTH. KOOPJUHAT TOYKH.
YpaBHeHue IIPSAMOU. VYrnoBoi#i | BeIBoguTh ypaBHEHUE NPAMON U OKPYKHOCTU. BbIIENATh MOTHBIA KBaapaT
Ko3(h(UIIMEHT, TaHreHC Yrila HaKJIOHA, | JJs HaXOXKJIEHUS IEHTPa U paJuyca OKPY>KHOCTH 10 €€ YpaBHEHUIO.
napajuleJIbHble W NEpPHNEHAMKYISIpHbIE | Pemate 3amauym Ha HaXOXKIEHUE TOYEK IIEPECEYEHHs NPSIMBIX MU
IIpsIMBIE. OKPYKHOCTEH ¢ IIOMOIIBIO METO1a KOOPAMUHAT.
VYpaBHeHue okpyxHocTH. Haxoxnenue | Mcmonp3oBaTh CBOHCTBA YIriIoBOro Kod(@HIMEHTa NPAMON MPH pELIeHUN
KOOpAWHAT TOYEK IepeceUeHus | 3anad, Ul ONPEACIICHUS PACTIOIOKEHUS IIPSIMOU.

OKPY>KHOCTH U NPSIMOIA.

HpI/IMeHSITL KOOPAWHATHI IMPHU PCHICHUN IT'COMETPUYCCKUX U IMPAKTHUYCCKUX




Meron ~ koopauHarT — IpU  PELICHUH
r€OMETPUUECKUX 3a1a4.
Wcnonb3oBanue Merona KOOpAMHAT B

IMPAKTUYCCKUX 3aJadax

3a/1a4, JUIsl HOCTPOEHUS MaTEMaTUYECKUX MOJENIEH peallbHbIX 3a]1a4
(«MeTOoJ1 KOOPAUHATY).

[Tonb3oBaTbCst 1S MOCTPOEHUSI U KCCIIEA0BAHNN IU(PPOBBIMU PECYPCAMH.
3HAKOMMTBHCS C UCTOPUEN pa3BUTHUSI TEOMETPUN

[IpaBunbHbIE [IpaBuibHBIE MHOTOYTOJIbHUKH, DopMyaMpPOBATH ONpPENEICHUE MPABUIBHBIX MHOTOYIOJbHUKOB, HAXOJIUTh
MHOTOYT'OJIbHUKH. BBIYMCIIEHUE MX 3JIeMeHTOB. Yucno m u UX JJIEMEHTHI.
JliHa OKPY>KHOCTH JuInHa  oKpyxHoctu.  JlnimHa ~ gyru | [lonb3oBaTbesl MOHSATHEM JJIUHBI OKPYXHOCTH, BBEAEHHBIM C TOMOIIBIO
U IUIOIIAJIb KpyTa. oKpyxHOcTH. PanmanHas mepa yria. IPAaBWIbHBIX MHOTOYTOJIBHUKOB, OIpPENEeNsTh YUCIO T, JJIUHY JyTU U
Beruncnenune mnomanein [Inmomane kpyra © €ro 2JIEMEHTOB | PaAMaHHYIO MEpY yria.
(8u) (cextopa u  cermenrta). Bpruncnenue | [IpoBoauTh nepexona oT pajnaHHOM MepHI yriia K rpalyCHONH U HAa000POT.
riouaaen ¢uryp, BKItoyaronux | OnpenensTs Mioniaab Kpyra.
AJIEMEHTHI KpyTa BoiBoguths opmynbl (B rpaaycHOW M pajuMaHHOW Mepe) Ui IJIUH YT,
MJTOMIAZEH CEKTOPOB M CErMEHTOB.
Boruncnare miomanu  ¢Guryp, BKIIOYAIOUIUX DJIEMEHTBl OKpPY>KHOCTU
(kpyra).
HaxoauTe miomany B 3a1a4ax peajibHON KU3HU
JIBMKEHMS IITIOCKOCTH [lonsitTue 0 JABWKEHMHM  IJIOCKOCTHU. | Pa3OupaTh nmpuMepsl, MIUIIOCTPUPYIOILNE TMOHATHS JBM)KEHUS, LIEHTPOB U

(6 )

[TapannensHbld  MEPEHOC, TMOBOPOT U
cummeTpus. Ocu U LIEHTPbI CUMMETPUH.
[Ipocreiiimrie npuUMEHEHUST B PEIICHUU
3a/a4

0ocell CHMMETPHH.

@opMyaMpoBaTh OMNpEIeNCHUs] MapajuleIbHOTO IepeHoca, MOBOpPOTa U
0CeBOW cHUMMeTpuu. BBIBOOUTH WX CBOWCTBA, HAXOIUTh HEMOIBUKHbBIC
TOYKH.

HaxonuTh HEHTPBI 1 OCH CUMMETPHI poCcTeHIMX Guryp.

[IpumeHsTh TapauIeTbHBIA MEPEHOC U CHUMMETPHIO IPH  PElICHUH
reOMETPHYCCKHX 3a/1a4 (pa30oupaTh MPUMEpHI).

Hcnonb30Bath A1 MOCTPOCHUS U UCCIIEA0BAHUHN IIU(PPOBBIE PECYPCHI

[ToBTOpeHue, 0600IICHHE,

CHUCTEMAaTHU3allusia 3HAHUM
(7 )

[ToBTOpEHHE OCHOBHBIX MOHATUN U METOJOB
KypcoB 7/—9 KkmaccoB, o0oOumieHne u
cucremarusauus  3HaHuii.  IIpocreimme
reoMeTpuueckue (GUrypsl U UX CBOMCTBA.
HN3mepenne reoMeTpuYeCKuX BETUYMH.
TpeyroJibHUKY.

HapannenLHLIe n TMCPNCHAUKYIISAPHBIC

OnepupoBaTh NOHATHAMU: QUTypa, TOUKA, MpsIMasi, yroJl, MHOTOYTOJIbHUK,
paBHOOEPEHHBI W PAaBHOCTOPOHHUI TPEYrOJIbHHUKHU, MPSIMOYTOJIbHBIN
TPEyroJIbHUK, MenuaHa, OHCCEeKTpuca UM BBICOTa  TPEYrOJIbHHUKA,
napaujienorpaMM, pomO, TpsMO-  YrOJbHUK, KBaJpaT, Tpamenus;
OKpPY>KHOCTb, KacaTelbHasi; paBEeHCTBO U MoA00He (Uryp, TpeyroibHHUKOB;
HapajieNbHOCTh U MEePHeHIUKYIIPHOCTD NPSMBIX, YTOJI MEXY MPSMBIMH,
CUMMETPHsI OTHOCUTENIHHO TOUKHU U NPAMOM; AJIMHA, PACCTOSIHUE, BEJIMUNHA




IIpsIMBIE.

OxpyxHocTh U Kpyr. ['eomerpuueckue
IIOCTPOCHHs.  YINIBI B OKPYKHOCTH.
BnucanHble U ONHMCAHHBIE OKPYXHOCTH
MHOT'OYT OJIbHHKOB.

[Ipsimas u OKPYXHOCTBb.
YeThIpEXYroJIbHUKHY. Bnucanneie u

OIMMCAaHHBIC YCTBIPCX YT OJIbHUKH.

Teopema [Mugaropa U Hayvaja
TPUTOHOMETPHH. Pewrenne 00X
TPEYrOJILHUKOB.

[IpaBunbHBIC MHOTOYTOJTbHHKH.
[IpeoOpazoBaHusi TIOCKOCTH. JIBMKEHUS.
[Tomobue. Cummerpusi.

IImomane. Brraucnenue IUIOIIAIEH.

[Tmomaau mogoOHBIX Guryp.
JlexapTOBBI KOOPIUHATHI HA TNIOCKOCTH.
BekTopsbl Ha mIockocTr

yIJIa, IIONAb, IEPUMETD.

Ucnons3oBarh ¢GopMylnbl: TepuMeTpa H IUIOMIAJd MHOTOYTOJIbHUKOB,
JUIMHBL OKPY)KHOCTM U IUIOHIAAM Kpyra, o0bEMa MpsIMOYTOJBHOTO
napasuiesienuIea.

OrniepupoBaTh MOHATUAMH: MPSMOYroJibHAs CHUCTEMa KOOPIWHAT, BEKTOD;
WCIIOJIb30BATh TH MOHATHS JIJISl PEICTABICHUS JAHHBIX U PELICHUS 3a/1a4,
B TOM UHCIE W3 JPYyrux Y4eOHBIX mpeameToB. Pemars 3amaun Ha
MMOBTOPEHHE OCHOBHBIX TMOHSTUH, WUTIOCTPALIMIO  CBSI3€M  MEXKIY
pPa3IUYHBIMU YacTsIMU Kypca. BeiOupars MeTo [ist penieHus 3a/1auu.
Pemmrate 3amaun U3 noBCceTHEBHOM JKU3HH.




Pabouas nporpamma y4eOHOIo Kypca
«BeposSITHOCTH U CTATHUCTHKA) /-9 KJIACChI

1. Hesu n3y4yeHus y4e0HOro Kypca

B coBpemeHHOM LU(GPOBOM MHpE BEPOSTHOCTh M CTAaTHCTUKA IMPHOOpETaloT BCE
OO0JIBIITYI0 3HAYMMOCTD, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPHIOKECHUH, TaK M UX POJIU B
o0Opa3oBaHUM, HEOOXOIUMOM KaXJOMy 4YeloBeKy. Bospacraer uucio mnpodeccuii, mpu
OBJIAZICHUU KOTOPBIMH TpeOyeTcst Xopolas 0a30Basi MOATOTOBKA B OOJIACTH BEPOSTHOCTH U
CTaTUCTHKH, TaKas IMMOATOTOBKA BaKHA JUIS TMPOJOJDKEHHs] 00pa3oBaHMSA WM UIS YCIICUTHOU
npodeccruoHalIbHON Kapbephl.

Kaxplii 4ernoBeKk MOCTOSHHO NPHHUMAET PEHICHUS HAa OCHOBE HMMEIOIIMXCS y HETro
TaHHBIX. A 111 000CHOBAaHHOTO TPUHSTHS PEIICHHs B YCIOBHAX HEIOCTaTKa HIIM M30BITKA
nHpopManuu HEOOXOAMMO B TOM YHCIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE W
CTaTUCTHYECKOE MBIILICHHE.

NmMenHO mosTOMYy OCTpPO BCTalla HEOOXOAMMOCTH CHOPMHPOBATH Y OOYJAIOITUXCS
(YHKIIMOHATBHYIO TPaMOTHOCTb, BKIIIOYAIONIYyI0 B ce0sf B KayecTBE HEOTHEMJIEMOM
COCTABIIIONICH YMEHHWE BOCIPHHUMATh WM KPUTHYECKH aHAIM3HPOBATH WH(POPMAIHIO,
MPEJCTAaBICHHYI0 B Pa3IUYHBIX (opMaxX, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pealIbHBIX MPOIIECCOB U 3aBUCUMOCTEHN, MTPOU3BOIUTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.
3HAaKOMCTBO C OCHOBHBIMHM MpHUHIMIAMHU cOOpa, aHalu3a U MPEACTaBICHUS aHHBIX W3
pasnmuuHbIX cdep KU3HM OOIecTBa H ToCyJapcTBa NPHOOMIAeT OO0ydJaromuxcs K
oOLIeCTBEHHBIM HMHTEpecaM. l3yueHne OCHOB KOMOMHATOPUKH pa3BHUBAET HABBIKU
opraHusaiuu nepedopa u nojac4yéra yucia BapuaHToB, B TOM YHCIIE, B IPUKJIAJAHBIX 337a4ax.
3HAaKOMCTBO C OCHOBaMHU Teopuu rpadoB co3maéT MaTeMaTH4ecKuil (yHIaMEHT Jyis
(dhopMupoBaHHs KOMIIETEHIMI B 001acTu HHGOpMATUKU U HU(POBBIX TexHojoruil. [Tomumo
3TOTO, NMPH U3YYEHUH CTATHUCTUKH M BEPOSTHOCTU 00OTAIAIOTCS MPEICTABICHUS YUalIUXCs O
COBPEMEHHOI KapTHHE MUpa U METOJAAX €ro UcCieqoBaHus, (OpMUPYETCS TOHUMAHUE POJIU
CTaTUCTUKHM KaK MCTOYHHMKA COLIMAJIbHO 3HAYMMOI MH(GOpPMAIlMU U 3aKJIabIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBeTcTBHM C JaHHBIMU LEISIMU B CTPYKType MporpaMMbl y4eOHOTO Kypca
«BeposATHOCTh M CTAaTUCTUKa» OCHOBHOM IIKOJBI BBIACIEHBI CIEAYIONINE COJEp:KaTeIbHO-
Meroauueckue nuHuU: «[IpencraBieHwe JaHHBIX M ONUCATENbHAs  CTAaTHCTHUKAY;
«BeposaTHOCTEY»; «DNeMeHThl KOMOMHATOPUKIY; «BBeaeHue B Teoputo rpados.

Copnepxanne nuauu «lIpencraBneHue NaHHBIX M OMHCATEIbHAs CTATUCTUKA» CIYXKHUT
OCHOBOM 11  (QopMHpOBaHUS HAaBBIKOB pPabOTHl ¢ uHGpOpMALMEH: OT 4YTEHUS W
UHTEpIpeTanuy HHGOpMAIH, MPeCTaBICHHON B TabauIax, Ha [uarpaMmmax u rpadukax a0
cOopa, TpeACTaBICHHMs W AaHalW3a JAaHHBIX C MCIIOJIb30BAaHHMEM CTAaTHCTUYECKUX
XapaKTepUCTUK CpeIHMX WU paccenBaHus. PaboTas ¢ AaHHBIMM, OOydaromIuecs YydaTcs
CUMUTHIBATH W HHTEPIPETHPOBATH TaHHBIC, BBIJABUraTh, apryMEHTUPOBATh M KPUTHKOBATH
MPOCTEHIINE THIIOTE3bl, Pa3MBIIUIATh HAJ (AKTOpPaMH, BBI3BIBAIOLIUMH HM3MEHUYMBOCTb, U
OLIEHUBATh WX BIUSHHME HA pacCMaTPHUBaEMble BEJIMUHUHBI U TPOLIECCHI.

WHTynTHBHOE  TpeACTaBlI€HHE O  CIydallHOM  W3MEHYMBOCTH, HCCIEIOBaHME
3aKOHOMEPHOCTEW U TeHJCHIIUH CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOU JJISl U3yUEHHUS] TEOPHH
BEpOATHOCTEH. boiblioe 3HaueHue 37eCh WUMEIOT MpPAaKTUYEeCKHE 3a/JaHusl, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIECIISIMH.

[ToHsiTHe BEPOSTHOCTH BBOAMUTCS KaKk Mepa MPaBJIoo00us ciydaitHoro coobitus. [lpu
U3yYeHHHM Kypca OOydaroluecss 3HaKOMSTCS C MPOCTEUIIMMHU METOJAAMU BbIUYMCIECHUS
BEPOSATHOCTEH B CIy4alfHBIX SKCIIEPUMEHTaX C PaBHOBO3MO>KHBIMU 3JIEMEHTApHBIMU



MCXO0/IaMH, BEPOSITHOCTHBIMH 3aKOHAMH, TIO3BOJISIIOIIMME CTaBUTh U peIIaTh OoJiee CI0XKHbIE
3amauu. B kypc BXOIAT HayabHbIEC MPEICTABICHUS O CIIyYalHbIX BEJIMYMHAX U UX YUCIIOBBIX
XApaKTEPUCTUKAX.

Taxke B paMkKax 53TOT0 Kypca OCYILECTBIIACTCS 3HAKOMCTBO OOYYalOUXCS C
MHO>XECTBAMHM M OCHOBHBIMH OIl€pallUsIMU HAJl MHOYKECTBAMH, PACCMATPUBAIOTCA IIPUMEPHI
IIPUMEHEHHs U1 PELICHUs 3aJa4, a TaKKE MCIOJIb30BaHUSA B APYTMX MAaTeMaTH4YECKUX
Kypcax U y4eOHBIX MTPEeIMETaX.

2. MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7—9 xmaccax m3yuaercsi Kypc «BeposTHOCTh M CTAaTHCTUKa», B KOTOPBIA BXOJIST
pasnenbl:  «[IpeacraBieHue MAaHHBIX H  OIKCATENIbHAS CTAaTHCTHKA»; «BeposTHOCThHY,
«DneMeHThl KOMOMHATOPUKNY; «BBeeHe B T€OpUIO rpadoBy.

Ha u3yuenue yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKa» OTBOAUTCS:

e B 7 xiacce 1 yueOHBIN Yac B HEJEIO, Bcero 34 y4eOHBIX 9acoB;
e B 8 xiacce 1 yueOHBIN Yac B HEJEIO, Bcero 34 y4eOHBIX YacoB;
e B9 xiacce 1 yaeOHBIN Yac B HEJIGNIO, BCero 34 ydeOHBIX YacoB.

3. Copepxanne yueOHOro kypca ""BepossitHocTh U cTaTcTHKA"

7 — 9 KJ1acchl

L Knacc
[IpencraBneHne naHHBIX B BHJE TaOJMIl, Auarpamm, rpadukoB. 3amojIHEHHWE TaOJIHII,

YTEHUE W TIOCTPOCHHUE auarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) W KPYroBbIX). UTeHue
rpauKoOB peabHBIX TMpolieccoB. M3BinedeHnne wuHbOpMAIUU W3 JUarpaMM | TaOJIHII,
WCI0JIb30BAHME U MHTEPIPETAlUs JaHHbIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudMeTHdyeckoe, MeJUaHa, pa3Max,
HauOoJblllee M HauMEHbIlIee 3HaueHUs HaOopa YUCIOBBIX NaHHBIX. [Ipumepsl ciydaiiHOM
U3MEHUYUBOCTH.

CrnydaifHbIA DKCIIEPUMEHT (OMBIT) W CiaydaiiHOe coObITHE. BeposTHOCTh W yacToTa.
Ponp ManoBepoATHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHII B IpUpOJE U B OOIIECTBE.
Mosera u urpajibHas KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenens BepmmHbl. Yucino pébep u cymmapHas CTENEHb
BepinH. [IpeacraBnenue o cBszHoctu rpada. Lenu u nukisl. [Iytu B rpadax. O6xon rpada
(otinepoB nyTh). [IpeacraBnenue o6 opueHTHpoBaHHOM Ipade. Pemienue 3amad ¢ MOMOIIbIO
rpados.

8 Knacc

[IpencraBienne MaHHBIX B BUJE TaOdHIl, nuarpamm, rpadukoB. MHOXKECTBO, DIIEMEHT
MHOKECTBa, MOJAMHOXkecTBO. Omnepanuu HaJ MHOXKECTBaMU: OObEIUHEHHE, MepeceueHue,
nononHeHue. CBOICTBa omepanuii HaJl MHOXKECTBAMU: MEPEMECTUTENILHOE, COueTaTeNbHOE,
pacnpenenuTenbHoe, BKIoUeHus. Mcnonap3oBanue rpaduyeckoro mpeacTaBiIeHus] MHOKECTB
JUTS. ONTMCAHMsI PEaNbHBIX MPOLIECCOB U SABIICHUH, IPH PEIICHUH 3a]1a4.

N3mepenune paccenBanus MaHHBIX. Jlucnepcus U CTaHAAPTHOE OTKIOHEHUE YHCIOBBIX
HaOOPOB.

Jlnarpamma paccerBaHHUsL.

DneMeHTapHbIe COOBITHS ciydaifHoro ombiTa. Chy4aiiHeie coObITHS. BeposiTHOCTH
coObITHii. OTBITHI ¢ PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUAMU. ClydaiiHBIN BBIOOD.



CBsi3p MEXJly MaJOBEPOSTHBIMU M INPAKTUYECKU JOCTOBEPHBIMH COOBITHSIMU B IIPUPOJE,
oO11ecTBe 1 HayKe.

JepeBo. CBoiicTBa J€peBbEB: EIUHCTBEHHOCTh IIYTH, CYLIECTBOBAaHHE BHCSUYEH
BEPILIUHBI, CBA3b MEXKJy YMCIOM BEepIIMH U yucioM péodep. [IpaBuno ymuoxenus. Pemienue
3aJa4 C MOMOIIBIO IpadoB.

[IpoTuBononoxusie coObiTHs. Juarpamma Oinepa. OObeauHEHHUE U TIEpeceUeHUe
COOBITHIA.

HecoBmecTHbie coOpiTusi. @opMysia CII0KEHUsI BEPOATHOCTEH. Y CIIOBHAs BEPOSTHOCTD.
[IpaBuno ymuoxkenusi. HezaBucumble coObiTus. llpencraBieHue skcriepuMeHTa B BHJE
nepeBa. PemeHue 3amad Ha HaxoOKJIEHUE BEPOSTHOCTEH C IO MOIIBIO JEepeBa CIy4alHOTO
AKCIIEPUMEHTA, Tharpamm Dusepa.

9 xaacc

[IpencraBienue NaHHBIX B BUAE TaOJWl, auarpamm, rpaukoB, WHTEPIIPETALIUS
NaHHbIX. UTeHHE U TOCTpOeHHE TabIuL, AUarpaMM, rpauKoB MO PeabHbIM JaHHBIM.

[TepectanoBku u pakropuan. Coyetanus u ynucio couetanuil. TpeyronpHuk [lackans.
Pemenue 3a1a4 ¢ ucnosap30BaHuEM KOMOWHATOPUKH.

I'eomerpuueckas BepoaTHOCTh. CiydaiiHbIN BIOOp TOUKU U3 (UTYpbI HA IJIOCKOCTH,
U3 OTpEe3Ka U U3 IyTU OKPYKHOCTH.

Ucnbitanne. Ycenex u Heynada. Cepust ucnbeITaHuil A0 mnepBoro ycrexa. Cepust
ucnelTanui bepuymnnu. BepostHocTu coObITHI B cepun ucnibiTanuit beprysu.

CrnydaiiHasi BeIMYMHA U PACIIPEICIICHNE BEPOSITHOCTEW. MareMarndeckoe OXugaHue
n gucnepcus. Ilpumepbl MaTeMaTHMUECKOTO OXHUJAHUS KaK TEOPETHUECKOTO CpEeIHEro
3HAYEHUS BEJIMYUHBL.

MatemaTnueckoe OXUAAHWE U AMCIIEPCHUS CIlydallHOM BEJIIMYMHBI «YUCIIO YCIEXOB B
cepuu ucnblTaHui bepHymimy.

[Tonsatue o 3akoHe OoJbIIUX yncen. M3MepeHne BEpOSTHOCTEH C IMOMOIIBIO YacTOT.
Ponb u 3HaueHne 3aKkoHa OOJIBIINX YKCeN B IPUPOJIC U OOIIECTBE.

4. Ilmanupyemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS
padoueii mporpaMmbl Kypca « BeposiTHOCTb M CTaATHCTHKAY

7 -9 kJiacc

L Knacc
Hpe,[[MeTHLIe pGSYJ'ILTaTLI OCBOCHUA Kypca ((BepOSITHOCTL U CTaTUCTHUKA)> B 7 KJ1aCCeC

XapaKTCPU3YIOTCA CICAYIOIIUMHA YMCHUSIMU.

e Uwurare wuHbOpManKIO, NPEICTABICHHYIO B TalbiuIax, Ha JgUarpammax;
MPEJCTaBIATh JaHHble B BUIE TaONUI, CTPOUTH AUArPAMMBI (CTOJIOMKOBBIC
(cronbuaTbie) ¥ KPYroBbIe) IO MacCUBaM 3HAYCHH.

e OmnuchIBaTh U UHTEPIPETUPOBATH PEAbHbIC YHCIOBBIC TaHHBIE, IPEACTABICHHBIC
B Ta0NMIIax, Ha AUarpaMMax, rpadukax.

e lcnonb30BaTh AJs OMUCAHUS TAHHBIX CTATUCTHUECKUE XapAKTEPUCTUKH: CpellHEe
apudmeTnueckoe, MeuaHa, HanOOJIbIIEEe U HAMMEHBIIIEe 3HAUCHHUS, pa3Max.

e lmerp mpencTaBieHHWE O CIydalHOM W3MEHYMBOCTH Ha TMpUMEpax IIeH,
(u3MYECKUX BEIUYUH, aHTPOTIOMETPUUYECKUX JIAHHBIX; UMETh MPEICTaBICHHE O
CTaTUCTUYECKOW YCTOMYUBOCTHU

8 Knacc

Hpe,Z[MeTHLIC PE3YJIbTAaThl OCBOCHUS KypCa ((BCpOSITHOCTB U CTaTHCTHKa» B 8 Kilacce
XapaKTCPU3YIOTCA CICAYIOIIUMH YMCHUSIMU.



e I3Biekarh u mpeoOpa3oBbIBaTh WH(GOPMAIUIO, TIPEJACTABICHHYIO B BUJC
TaONMUI, auarpamm, rpaduKoB; IMPEACTaBIATh JaHHBIC B BUAC TAOJMHII,
JMarpamm, rpaQukos.

e OnuckIBaTh JaHHBIE C TOMOMIBIO CTATUCTUYECKHUX MTOKA3aTENeH: CPEAHUX
3HAQUEHUM U Mep pacceuBaHus (pa3max, AUCHEpPCHs U CTaHAApTHOE
OTKJIOHCHHE).

e HaxomuTh 4acTOTHl YMCIOBBIX 3HAYEHUW WU YACTOTHI COOBITHI, B TOM
YHUCJIe 10 pe3yabTaTaM U3MEPEHUN U HAOII0ICHUN.

e HaxomuTh BEpOATHOCTU CIydallHBIX COOBITUM B  ONBITAX, 3Has
BEPOSTHOCTH 3JIEMEHTApPHBIX COOBITUHA, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH.

e licnonp3oBaTe rpaduueckue MOJICNU: JACPEBO CIY4alHOTO SKCIIEPUMEHTA,
JTUarpaMMbl Diliepa, YucioBas mpsmas.

e OmnepupoBarh MOHATHSIMHU: MHOXKECTBO, IMOJIMHOKECTBO; BBITIOJHATH OIEpalun
HaJl MHOXXECTBaMHU: OOBEAMHEHUE, TIepeceUeHue, JIOTOJHEHUE, MePEUUCIIATh
3JIEMEHTHI MHOKECTB; IIPUMEHSITH CBOMCTBA MHOYKECTB.

e licnonp3oBaTh Tpaduueckoe MPECTABICHHE MHOMXECTB W CBS3EH MEKITY
HUMM JIJIs1 OTTUCAHUS MTPOIIECCOB M SIBJICHUH, B TOM YHCJIC TIPH PEIICHUH 3a7a4
W3 IPYrux y4eOHBIX IPEIMETOB B KypCOB.

9 knacc

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS Kypca «BeposTHOCTh M craTHCcTHKa» B 9 Kiacce

XapaKTepU3YIOTCS CIAEAYIONUMHA YMEHUSIMH.

W3Bnekath W mpeoOpa3oBbBaTh HHMDOPMAIMIO, TIPEACTABICHHYIO B Pa3JIMYHBIX
WCTOYHHMKAX B BHJE TaONWI, AMarpamm, rpadukoB; MpenCTaBIsATh JaHHBIC B BHIIE
TabyuIl, TUarpamMm, rpaduKoB.

Pemrate 3a7aun opraHu30BaHHBIM IEpPEOOPOM BapHAHTOB, & TAKXKE C UCTIOIB30BaHUEM
KOMOWHATOPHBIX MPAaBUJI U METOJIOB.

Hcnonp3oBaTh ommcaTelbHbIC XapaKTEPUCTUKH TSI MACCUBOB YMCIIOBBIX JIaHHBIX, B
TOM YHCJIE CPETHIE 3HAYCHHS U MEPBI PACCCHBAHUSI.

HaxomuTh 4YacTOThl 3HAYEHWH H YACTOTHI COOBITHS, B TOM YHCJE IOJIB3YSiChH
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHH U HAOIOICHHIA.

HaxomuTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHCJIC B
OTIBITaX C PABHOBO3MOYKHBIMH 3JICMEHTAPHBIMU COOBITUSIMU, B CEPUSX MCIIBITAHUI 0
MEPBOTO yCIIeXa, B CEPUSX UCTIBITaHU bepHyum.

WmeTpb npencTaBieHue o CIITydailHOW BEJIMYMHE U O PACIIPEICIICHUHN BEPOSTHOCTEH.
WmeThb npencTaBiieHHe 0 3aKOHE 0OJIBIIUX YHCET KaK O MPOSBICHUN 3aKOHOMEPHOCTH
B CJIy4ailHOW W3MEHYMBOCTH W O pOJIM 3aKOHA OOJIBIIUX YHUCEN B TPHUPOJC U
oO1ecTBe.



5. TemaTHyeckoe IJIaHUPOBaHMe Y4eOHOT0 Kypca « BeposiTHOCTD M cTaTHCTHKA» 7 — 9 Kiacchl

kJacc (34 yaca)

Ha3Banue pa3nena
(TemMbl) (4MCJI0 YACOB)

OcHoBHOE coaep:kaHue

OcHOBHBIC BHBI AeSITEJIbHOCTH O0YYAKOLIMXCSH

[IpencraBnenue qaHHBIX

(7 =)

[IpencraBnenue JTAHHBIX B TabHIax.
[IpakTHyeckne BBIYUCICHUS 10 TaOIUYHBIM
JTaHHBIM.  V3BredeHWe ®  WHTEpHpETAIHS
TaOJMMYHBIX JaHHBIX. [IpakThdeckas pabota
«Tabauie.

I'paduueckoe mpencTaBiIeHHWE TAHHBIX B BHJE
KpPYTOBBIX, CTOJIOMKOBBIX (cron0yaThIX)
nuarpamMMm. UTeHHe U TMOCTPOEHHUE Juarpamm.
[Ipumepsl nemorpaduveckux AUarpaMM.
[TpakTrueckas pabota «JlmarpamMmMbI

OcBanBaTh CrOCOOBI MPEJACTABICHUSI CTATUCTUYECKUX TAHHBIX U
YUCJIOBBIX MACCHBOB C TIOMOIIBIO TaOMUIl M JUArpaMm C
HCITOJIh30BaHUEM aKTyaJTbHBIX " BKHBIX JTAHHBIX
(memorpaduveckue MaHHBIE, MPOW3BOJCTBO MPOMBIIIJICHHON |
CEJILCKOXO3SIMCTBEHHON MPOAYKIIUH, 0OIIIeCTBEHHEIE Hu
MPUPOJIHBIE SIBICHUS).

N3ydate MeToabl paboThl ¢ TaOIMYHBIMH U TpadUuyecKUMU
MPEJICTABICHUSMH JaHHBIX C IMOMOIIBIO ITU(PPOBBIX PECYPCOB B
X0JIe IPAaKTUYECKUX paboT

OmnucarenbHas CTAaTUCTUKA
(89

Uucnossie Habopel. CpenHee apupMeTHIECKOe.
Menuana yucinoBoro Habopa. Y CcTOHYMBOCTh
M€eIHaHBbI.

[Ipaktrueckas padota «CpenHUE 3HAYCHUS.
Haubonpmee W HauMeHblllee  3HAUYCHUS
yucioBoro Habopa. Pazmax

OcBanBaTh TMOHSATHSA: YHCIOBOW HAOOp, Mepa IEHTPaIbHOU
TeHAGHUMH (Mepa IEeHTpa), B TOM UHCIE CpeaHee
apudmeTnyeckoe, MeIuaHa.

OnuceiBaTh CTATUCTHYECKHE MAAHHBIE C IOMOUIBIO CPETHETO
apudmeTnyeckoro u Menuansl. Pemars 3agaun.
W3ydare cBOIiCTBa cpeliHHUX, B TOM 4HCIE C
U(GPOBBIX PECYPCOB, B XOJI€ MPAKTUYECKUX PaOdOT.
OcBauBaTh MOHATHA: HauOoJbllice W HAMMEHbIIEE 3HAYCHUS
YHCIIOBOTO MAacCHBa, pa3Max.

Pemars 3amaun Ha BBIOOp cmocoba oONHMCAHUSA JIAaHHBIX B
COOTBETCTBUU C IPUPOAON JAHHBIX U HEISIMU UCCIETOBAHUS

IIOMOIIIBIO

CnyuaiiHast U3MEHYUBOCTh
(6 4)

CnydaiiHas U3MeHYMBOCTH (mpumepsl). Yactora
3HAQYEHWM B MaccuBe JAaHHBIX. [pynmupoBka.
I'mcrorpammel.
IIpaxkTuueckas

paboTa «CryyaitHas

OcBauBaTh MOHATHSA: YaCTOTA 3HAYEHHUH B MacCHUBE JaHHBIX,
TPYNIUPOBKA TaHHBIX, TUCTOTPaMMa.

Ctpoutb W  aHAIM3UPOBATh  TUCTOTPAMMBI,
MO IXO I [Iar TPYIITHPOBKH.

o10MpaTh




HU3MCHYUBOCTBH»

OcBauBarh TrpaduUecKue TPEACTABICHUS  PA3HBIX  BHUJIOB
CIIy4aifHOH M3MEHYHMBOCTH, B TOM YHUCIIE C MIOMOIIBIO IIH(PPOBBIX
pecypcoB, B X0/i€ MPAKTUUECKOM paboThI

Beenenue B Teopuro rpados
(4 4)

I'pad, Bepmmna, pedpo. IIpencraBnenue 3amaun
¢ momompbio Tpada. CreneHp (BaJIEHTHOCTD)
BepmuHBL. Yncno pédep M cyMMapHas CTETeHb
BepmnH. llemp w mwmkn. Ilyre B rpade.
[IpencraBnenue o cBs3HocTu Tpada. OOxon
rpada (sinepoB nyth). IlpeacraBinenue 00
OpPUEHTUPOBAHHBIX Tpadax

OcBauBare moHsATHS: Tpad, BepmmHa Trpada, pedpo rpada,
CTENEHb (BaJICHTHOCTh BEPILUHBI), LIENb U UKJL.

OcBauBaTh MOHATHUA: TIYTh B Tpade, d2isiepoB myTh, 00x0.1 rpada,
OpPUEHTUPOBAHHBIN rpad.

Pemrate 3amaum Ha MOMCK CYMMBI CTENEHEW BepiinH rpada, Ha
nouck obOxona rpaga, Ha TMOUCK NyTel B OPHUEHTUPOBAHHBIX
rpadax.

OcBanBaTh CrOCOOBI TIPEACTABJICHHS 3a/a4 U3 Kypca aiareOpsl,
FEOMETPUH, TEOPUU BEPOSATHOCTEW, JAPYrUX MPEeIMETOB C
NOMOUIbI0 TpaoB (KapThl, CXEMBbl, DSJIEKTPUUECKHE LIETH,
(GyHKIIMOHAJIbHBIE COOTBETCTBUS) HA TPUMeEpax

BepositHocTh  w yacToTa

CITy4aifHOTO COOBITHS
(49)

CnydaifHBIi OMBIT H  CIy4YailHOE COOBITHE.
BepostHocte u  uwactota coObiTus.  Poub
MaJIOBEPOSITHBIX W MPAKTHUECKU JOCTOBEPHBIX
coObITHH B mpupojae W B obmecTtBe. MoHera u
urpaiabHasi KOCTb B TEOPUH BEPOSITHOCTEN.
[IpakTnueckas pabora «YactoTra BbINaAEHUS
opia»

OcBanBaTh MOHATHSA: CIy4alHBIN OMBIT U CIy4ailHOE COOBITHE,
MaJIOBEPOSITHOE U MPAKTUUYECKH JIOCTOBEPHOE COOBITHE.

W3ydaTh 3HAUMMOCTh MAaJIOBEPOSITHBIX COOBITUN B MPHUPOAE U
o0IIecTBe Ha BaXXHBIX MpHUMepax (aBapuu, HECUACTHBIE CIy4aw,
3aluTa MepcoHaIbHOM HH(OpMalLKK, Tepeaaya JaHHbIX).
H3ydath posib KIACCHUECKUX BEPOSITHOCTHBIX MoJenel (MoHeTa,
urpajabHasi KOCTb) B TEOPHH BEPOSITHOCTEH.

Habnmiogath W u3ydaTh 4acTOTy COOBITUH B IMPOCTHIX
9KCIIEPUMEHTAaX, B TOM YHCJIE C MOMOIIBI0 IU(PPOBBIX PECYPCOB,
B XOJI€ MPAKTUYECKOU pabOThI

O06o01meHre, KOHTPOJIb
(5)

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX. OmnucarensHas
CTaTUCTHKA. Bep0$[THOCTL cnyqaﬁHoro CcOOBITHS

[ToBTOPSATE U3y4EHHOE U BHICTPAUBATh CUCTEMY 3HAHUI.

Pemate 3amaum Ha nOpeACTaBICHME U ONMCAHUE JAHHBIX C
IIOMOILbIO M3YYEHHBIX XapakTepucTHk. OOCyXaaTb HpUMEpbI
CIlydyallHBIX ~ COOBITHI, MaJlOBEPOATHBIX U  IMPAKTHYECKH
JIOCTOBEPHBIX CIy4allHBIX COOBITHH, UX POJM B MPHPOJE U
YKU3HH YEJIOBEKA




kJacc (34 yaca)

Ha3Banue pa3gena
(Tembl) (UM CJI0 YACOB)

OcHoBHOE coaep:kaHue

OcHOBHbIE BHIbI JA€ATEJIbHOCTH Oﬁy‘lalOIIII/IXCH

[ToBTOpEeHue kypca 7 | I[IpencraBinenue JTAHHBIX. OnucarenbHas | [IoBTOpSATH N3ydeHHOE U BBICTPANBATh CHCTEMY 3HAHUI.
kiacca (4 ) craructuka. CnydaitHas u3MeHuuBOCTh. Cpenmnue | PemaTh 3amaun Ha NpeACTaBlIEHWE M ONUCAHME JAHHBIX C
YHUCJIOBOro Habopa. MOMOIIBI0 M3YYEHHBIX XapaKTepUCTHK. Pemare 3amaum  Ha
Crnyuaiiaple coObITHSI. BeposITHOCTM W 4acTOTHI. | IPEJICTABICHWE  TPYNIHMPOBAHHBIX  JAHHBIX W OIHCAaHHE
Kitaccnueckne Mognenu TEOpUHM BEPOSITHOCTEW: | CIIy4allHOM M3MEHUYHBOCTHU.
MOHETa U UrpaJibHasi KOCTh Pemate 3amaun Ha ompeseneHne 4acTOThl CIyJalHbIX COOBITHI,
00CYyXICHIE MPUMEPOB CIYYalHBIX COOBITHH, MAIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIIYYalHBIX COOBITHH, MX DPOJU B
MIPUPOJE U )KU3HU YEJIOBEKA
OnucarenpHass cratuctuka. | Otkinonenus. Jucnepcus uymcinoBoro Habopa. | OcBauBaTh NOHATHA: JUCIEPCUS U CTaHAAPTHOE OTKIOHEHHE,

PaccenBanue qanHbIX (4 1)

CrangapTHOe OTKJIIOHEHHE YHCJIOBOrO Halopa.
JlnarpaMmbl paccerBaHUs

MCIIOJIb30BATh 3TU XapaKTEPUCTHKHU JUIsI OMMCAHUS PacCEUBAHUS
JAHHBIX.

BoiaBurarte runore3bl 00 OTCYTCTBMM WJIM HAJIMYUKM CBSI3U 10
IuarpaMmmam paccerBaHUsl.

Crtpouth IuarpamMmbl pacceMBaHUS M0 MUMEIOIIUMCS JaHHBIM, B
TOM YHCJIE C TOMONIIbIO KOMIIBIOTEPA

Mmuoxectsa (4 1)

MHoXxecTBO, MOAMHOXKecTBO. Ormepanuu  Haa
MHO>KECTBaAMM: 00BeIMHEHHE, MepeceucHHeE,
JIOIIOJIHEHHE.

CsoiicTBa oneparuit HaJl MHOKECTBAMH:
MIePEMECTUTETBHOE, CcoYeTaTesbHOE,

pacrpenenuTeNbHOE, BKIIOUEHUS.
I'paduueckoe npecTaBieHre MHOXKECTB

OcBauBarhb IIOHATHA: MHOXECTBO, DJIEMCHT MHOKECTBaA,
IIOAMHOKECTBO.
BreinonHsaTh OoIcpanvn HaJd MHOXCCTBAMMU! O6’beI[I/IHeHI/Ie,

MNEepECCUYCHUC, NTOIIOJTHCHHC.

Hcnonw3oBaTh CBOMCTBA: MNEPEMECTUTCIIBHOC, COYCTATCIbHOC,
pacupeacinTC]IbHOC, BKIIFOUCHUA. Hcnoab3oBaTh rpacbnqecxoe
MMPpEACTABIICHUEC MHOXKECTB IIPpHU OIMMMCAHHUU PCAJIBHBIX IMPOLECCOB
u HBHGHI/Iﬁ, IpUu pCHICHUHA 3aJJa4 U3 APYIrux y‘Ie6HBIX npeaMeToOB

1 KypCcoB
BepostHOCT  ciy4aiiHOTO | DnemeHTapHble coObITHs. CiyuaiiHble coObiTus. | OcBauBaTh MOHATHUS: 3JIEMEHTapHOE COOBITHE, CllydailHoe
coObITHA (6 U) bnaronpusTcTByIOIME 3JE€MEHTapHble COOBITHA. | COOBITHE KaK COBOKYITHOCTb OJaronpHUsTCTBYIOINX

COOBITHI.

BepositHocTH OnpIThI c

9JICMCHTAPHBIX CO6BITPII>1, PaBHOBO3MOIKHBIC DJICMCHTAPHBIC




PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH.
CnyyaitHblii BEIOOD.

[IpakTnueckas pabora «OTBbITHI c
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMU

COOBITHSL.

Pemath 3amaum Ha BBIUKCIEHHE BEPOSITHOCTEH COOBITHIl 110
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI CIIy4allHOTO OIIBITA.
PemaTte 3amaun Ha BBIYMCIIEHHE BEpPOSITHOCTEH COOBITUH B
ONbITaX C PAaBHOBO3MO>KHBIMHM 3JIEMEHTAapHbIMU COOBITUSMHM, B
TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA.

IIpoBoauTh W  W3y4aThb OMNBITBI C  PAaBHOBO3MOJKHBIMH
AIIEMEHTAapHBIMU  COOBITUSAMU  (C  HCHOJb30BAaHHUEM  MOHET,
UTpaJbHBIX KOCTEW, APYrux MoJeliel) B XOJ€ MPaKTUYECKOU
paboTHI

Brenenue B Teoputo rpadon
(49)

HepeBo. CpolicTBa nepeBa: €AMHCTBEHHOCTh MYTH,
CYIICCTBOBAHHEC BHUCSUEN BCPIIMHBI, CBA3b MCKIY
YUCIIOM BepmMH © 49ucioM pédep. Ilpasuio
YMHOXEHUSA

OcBauBatrh NOHATHUSA: J€peBO Kak rpad Oe3 1ukia, BUCAYAs
BepIiuHa (JIUCT), BETBb JIEPEBA, MyTh B JIEPEBE, JUAMETP JEPEBa.
N3ydarh CBOWCTBA JepeBa: CYNIECTBOBAHHE BUCSYEH BEPIIUHBI,
€IMHCTBEHHOCTh IYTH MEXIY JBYMSI BEPIIUHAMH, CBSI3b MEXKIY
YHCIIOM BEPIIUH U YUCIIOM pEGep.

Pemate 3amauM Ha TMOUCK M TEPEYUCIIEHUE IMyTEH B JIEPEBE,
ompeneNieHue 4YHCia BepimuH Wi pedep B jaepeBe, 00X0n
OMHApHOTO JepeBa, B TOM 4YHCIE C TNPUMEHEHHEM IpaBHIia
YMHO>KEHUS

Crnyuaiiable coObITHA (8 1)

[IpoTuBomnosioxkHoe cobbiThe. Juarpamma Ditnepa.

O0benuHEHNE u NepeCceUCHNE COOBITHIA.
HecoBmecTtHble coObITHS. DopMyna  CIOXKECHUS
BEPOSITHOCTEH. [IpaBuio YMHOYCHUS
BEPOSITHOCTEH. VcemoBHas BEPOSITHOCTb.
HeszaBucumeie COOBITHSL. [TpencraBnenue

CHy‘I&ﬁHOFO OKCIICpUMCHTA B BUJIC ACPCBA

OcBauBaTh TMOHATHUS: B3aMMHO TPOTHUBOIIOIOXKHBIE COOBITHS,
omepanuyd HajJ COOBITHUSMH, OOBCIMHEHHE W IepeceuYeHUe
coObITHH, quarpamMma Jijepa (Ditnepa—BenHa), coBMeCTHBIC U
HECOBMECTHBIC COOBITHSI.

W3yuaTh TEOpEMBI O BEPOATHOCTH OOBCIUHEHUS JBYX COOBITHIA
(opMyIBI CHOXKEHUS BEPOSITHOCTEN).

Pemrate 3amauu, B TOM 4KCiIe TEKCTOBBIC 331a4K HA ONPE/ICIICHHE
BEPOSATHOCTEH OOBCHMHEHHS W TIEPECEUCHUsT COOBITUH C
MOMOIIBI0 YUCIOBOM MpPSMOM, Auarpamm ODiinepa, (HOpMyIsl
CJIOKEHHSI BEPOSITHOCTEM.

OcBauBaTh TMOHATHUS: TMPABUIO YMHOXEHHUS BEPOSITHOCTEH,
YCIIOBHAsI  BEPOSATHOCTb, HE3aBUCUMBIE COOBITHUSA  JIEPEBO
CIIy4aiflHOTO OTIBITA.




N3y4dath cBOMCTBA (ONIPEIEIEHNS) HE3AaBUCUMBIX COOBITUH.
PemaTh 3amaun Ha onpenesieHne U UCI0JIb30BAHNE HE3aBUCUMBIX
COOBITHI.

PemaTh 3agaun Ha MOMCK BEPOSITHOCTEM, B TOM YHCJIE YCIOBHBIX,
C MCNOJIb30BAaHUEM JIepeBa CIyYaliHOIO ONbITa

O0600611eH1e, KOHTPOJIb
(4 )

[IpencraBnenue JNAHHBIX. OnucarenbHast
cratuctuka. ['padsl. BeposiTHOCTh citydaiiHOTO
COOBITHSL. DIIEeMEHTHl KOMOMHATOPUKH

IToBTOPATH N3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemate 3amaum Ha TpenCTaBICHHE M OMHCAHUE JAHHBIX C
MOMOIIBI0 HM3YYEHHBIX XapaKTepUCTHK. Pemars 3amaum ¢
MpUMEHEHHUEM T'padoB.

Pemate 3amaum Ha HaXO0XKICHHE BEPOSTHOCTH CIIy4ailHOTO
COOBITHS TI0 BEPOSTHOCTSAM DJIEMEHTAPHBIX COOBITUHA, B TOM
YUCJI€ B ONBITAX C PABHOBO3MOXHBIMH  DJIEMEHTAPHBIMU
COOBITHSIMH.

Pemate 3amaun Ha HaxOXJIEHWE BEPOSITHOCTEH OOBEAUHECHHS U
MepeceuyeHus COOBITHIA, B TOM YHCJIE HE3aBUCHUMBIX, C
WCIIOJIb30BaHUEM TpauUecKuX TPEACTABICHHN U JepeBa
CIIy4aiilHOTO ONBITA.

Pemare 3amaun Ha TmepednclieHHe KOMOMHamwii  (4ucia
MEePECTAaHOBOK, YKCJIa COUCTAHUH ), HA HAXO0XKJICHUE BEPOSITHOCTEH
COOBITUH ¢ TPUMEHEHHWEM KOMOWHATOPUKH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM TpeyroybHuKa [lackans




kJacc (34 yaca)

Ha3Banue pa3ngena
(Tembl) (UM ciI0
4acoB)

OcHoBHOE coaep:kaHue

OcHOBHbIE BHIbI JA€ATEJIbHOCTH Oﬁy‘lalOIIII/IXCH

[ToBTOpeHne Kypca
Kiacca (4 )

8

OnucarensHast
COOBITHSAMM.

[IpencraBnenue JTAHHBIX.
CTaTUCTHUKA. Onepanun
HezaBucumocts coObITHI

HaJ

[IoBTOpATE N3y4EHHOE U BBICTPANBATH CUCTEMY 3HAHUM.

PemaTh 3a1aun Ha npeAcTaBIeHUE U ONMCAHNE JAHHBIX.

Pemate 3amaun Ha HaXOXKJAEHHE BEPOSITHOCTEW OOBEIUHEHUS
nepecedeHus COOBITMH, B TOM 4YHCJI€ HE3aBUCHMBIX, C
UCIOJIb30BaHMEM TpaUuecKkux NpeACTaBIeHUM U JepeBa
CIIy4aiiHOTO OIIBITA.

Pemarp 3amaun Ha nepeunciieHne KoMmOuHanuil  (yucia
NepPEeCTaHOBOK, YMCIJIa COUETaHU ), HA HAXOK/IEHUE BEPOSTHOCTEN
COOBITHI ¢ MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIE C
MCII0JIb30BaHNEM TpeyroJyibHuKa [Tackans

DJIEMEHTHI
KOMOHMHATOPHUKH (4 u)

Kom6unaropnoe MIPABUIIO YMHOXEHHSL.
ITepecranoBku. @aktopuan. CoyeTaHuss U YHUCIO
couetanuil. Tpeyronpuuk Ilackans. I[Tpakrudeckas
pabota «Bpruucnenue BEPOSATHOCTEH c
UCIIOJIb30BAaHUEM  KOMOMHATOPHBIX  (DyHKIUH
AIIEKTPOHHBIX TAOIUI»

OcBauBarh MOHATHS: KOMOWHATOPHOE TMPaBUJIO YMHOXKECHHS,
yrnopsiioueHHasi mapa, TpodWka OOBEKTOB, IEpECTaHOBKa,
dakTopuan yucia, coueTaHUe, YUCIO COYETAaHUM, TPEyroJIbHUK
[Tackasns.

Pemarp 3agaun Ha mepevHclieHUE YMOPSIOYEHHBIX Map, TPOEK,
NEPEYUCIICHNE  TMEePeCTaHOBOK W  COYETaHUH  JJIEMEHTOB
pa3IMYHBIX MHOKECTB.

Pemarp 3amaun Ha mpUMEHEHHE 4YHCla COYeTaHWil B anredpe
(cokpaniénHoe ymHoOkeHue, ounom HproToHa).

Pemarb, mpuMeHss KOMOWHATOPHUKY, 3aJauyd Ha BBIUMCIICHUE
BEPOSITHOCTEH, B TOM UHUCIIE C MMOMOIIBIO SJIEKTPOHHBIX TaOJIUIl B
XOJI€ MPAKTUYECKOHN pabOThI

I'eomerpuueckas
BEPOSATHOCTH (4 1)

I'eomerpuueckas BeposiTHOCTb. CilydaliHbIi BBIOOD
TOUKU M3 (QUTypbl Ha IUIOCKOCTH, U3 OTpE3Ka, W3

IYT'H OKPY’KHOCTH

OcBauBaTh TIOHATHE FeOMeTqueCKOﬁ BEPOATHOCTH. Pemiate
3aJa4d Ha HaXOXIACHUC BepOHTHOCTeﬁ B OIIbITax, NpeACTABUMBIX
KakK BBI60p TOYCK U3 MHOT'OYI'OJIbHUKA, KPpyra, OTpE3Ka WJIN AYyI'U
OKPY’XHOCTH, YUCIIOBOT'O ITPOMCIKYTKA

Wcnbitanusa bepryinu

Wcneitanne. Yenex u Heynada. Cepus UCIIBITAaHUN

OcBauBaTh NOHITHUS: HCIBITAHUC, DJJICMCHTAPHOC coObITHE B




(6 4) no mnepsoro ycnexa. HMcnobitanus bepHymiu. | ucnelTanuu (ycnex U HeyJada), CepHsl UCIIBITAaHUN, HACTYIIEHUE
BepositHocTH  cOOBITHH B cepuM  MCIBITAaHMU | IEPBOTO ycrexa (Heyaauu), cepus ucnbiTaHuii beprysm.
bepuymnu. [lpaktuueckass paborta «McnbiTanus | PemaTh 3agaun Ha HAX0XJICHHE BEPOSITHOCTEH COOBITUN B cepuu
bepnymim» UCIIBITAHUN 10 IEPBOrO YCIIeXa, B TOM YHCJIE C NPUMEHEHHEM

(GopMyJibl CyMMBbI T€OMETPHUUECKON IIPOTPECCHUH.

Pemare 3amaun Ha HaAXO0XIEHUE BEPOSTHOCTEM 3JIEMEHTApPHBIX
coObITHII B cepuu HCHbITAaHUN bepHyIIM, Ha HaxoXIeHHE
BEPOSITHOCTH  ONPEAEIEHHOTO 4YHUCIa YCIIEXOB B CEpPUHU
ucnelTanuii bepnymu. U3ydars B X0€ npakTuyeckoil paboThl, B
TOM 4YHCJIE€ C TMOMOIIBI0 IU(PPOBBIX pPECYpCOB, CBOWCTBA
BEpPOSITHOCTH B CEPHUH UCTIBITAHNN bepHymmn

CrnydaiiHas BeIu4nHa CrnyuaiiHas BEJIMYMHA 51 pactpenenenne | OCBOUTh NOHATHUSA: ClydalHas BEIMYMHA, 3HAYEHHE CIIydailHOMN

(6 4) BEpOATHOCTEN. MaremaTuyeckoe OXHAAHWE U | BEIUYUHBL, pacIpeieeHue BEpOSITHOCTEM.
mucniepcusi  ciaydaiiHo  BenwuuHbl.  Ilpumeps! | U3ydate u oOCykaaTh mpuUMepbl JUCKPETHBIX M HEMPEPHIBHBIX

MaTeMaTH4YeCKOrO OKHUJAHHUS KaK TEOPEeTHUYECKOIo
CpEIHEro 3Ha4eHHsI BETUYHMHBI.

[Tonsatue o 3akoHe OodpmMX yucen. H3mepeHue
BEPOSITHOCTEH C TOMOIIBI0 4acToT. [IpuMeHeHue
3aKOHA OOJIBIINX YHCET

CIIy4allHbIX BEJIMYMH (pOCT, BEC YEJNOBEKa, YHCIEHHOCTb
HaceJleHus, Ipyrue HN3MEHUYUBBIE BEJTMYMHBI,
paccMaTpuBaBIIMECs B  Kypce  CTaTHUCTHKH), MOJIEIbHBIX

CIIy4allHBIX BEJIMYUH, CBS3aHHBIX CO CIIy4allHBIMH OIIBITAMM
(OpocaHre MOHETBI, UT'PAIBHONW KOCTH, CO CIy4alHBIM BBIOOPOM
U T. 1)

OcBauBaTh MNOHATHA: MAaTEMaTUYECKOE OXKHUIAHHE CIy4alHOU
BEJIMYMHBl KaK TEOPETUYECKOE CPEIHEE 3HAYCHHUE, IUCIEPCHUs
CJlyyailHON BeJIMYMHBI KaK aHaJIOT JUCIIEPCUHU YHCIIOBOrO Habopa.
Pemarp 3amaun Ha BBIYMCIIEHME MATEMAaTHYECKOIO OKUJAHWS U
JUCIIEPCUN JTUCKPETHOW CIlydallHOM BEIMYUHBI IO 3aJaHHOMY
paclpeneneHuo, B TOM 4YHMCI€ 3a7ad, CBA3aHHBIX CO
CTPaxOBAHHUEM U JIOTEPESMHU.

3HAKOMHUTBCA C MAaTEMaTHYECKUM OXUAAHUEM U JUCHEpPCHEN
HEKOTOPBIX paCIpelelieHuld, B TOM YHUCIE paCIpencIICHUs
CIIy4allHOM BEINYMHBI

«UUCIIO YCIEXOB» B CepuM HCHbITaHu bepHymum. HM3ydars
YaCTOTY COOBITHS B MOBTOPSIIOIIUXCS CITYYalHBIX OIBITAX KaK




CIIy4allHYIO BEJINYUHY.

3HAKOMHTBCS C 3aKOHOM OoJbImx 4ucel (B ¢opme beprymm):
npu OOJIBIIIOM YHUCIIE OMNBITOB YacTOTa COOBITHSA OJHM3Ka K €ro
BEPOSTHOCTH.

Pemate 3amaun Ha M3MEpeHNE BEPOSITHOCTEH C MMOMOIIBIO YacTOT.
OOcyxaTe poJib 3aKOHA OOJBIIMX YHCENT B OOOCHOBaHUHU
YaCTOTHOTO METOJIa M3MEPEHHS BEPOSTHOCTEM.

O6cyxaarh  3akOH  OOJBIIMX  YHUCEN  Kak  IMpOsBICHHUE
CTaTUCTHYECKOW YCTOWYMBOCTH B M3MEHUYMBBIX SBICHHUSX, POJb
3aKoHa OOJIBINIMX YKCEJ B TPUPOJIE U B )KU3HHU YEIOBEKa

O0o06111EHNE,
(10 1)

KOHTPOJIb

[IpencraBnenue JTAHHBIX. OnucarenbHas
CTaTHCTHKA. BeposITHOCTh ClIy4alHOrO COOBITHSI.

OnemeHTbl KoMOUHaTOpUKH. CiiyyaiiHble BETHUNHBI
U pacrpeieieHus

IToBTOPATH N3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemate 3amaun Ha IpeICTaBIEHNUE U ONMCAHUE JIAHHBIX.

Pemate 3amaun Ha HaXOXJICHUE BEPOSTHOCTEH COOBITHIA, B TOM
YUClI€ B ONBITAX C PABHOBO3MOXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMH, BEpPOSATHOCTEH OOBCAUHEHHS M  TEPECCUCHUS
COOBITHI, BBIYHCIATH BEPOATHOCTH B ONbITaX C CEPUAMHU
CIIy4aHbIX UCTIBITAHUHN
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