rocy1apcTBeHHOe 0K0/I:KeTHOe 001eo0pa3oBaTe/ibHOE yupexaeHue Camapckoii 001acTu
cpeansis o0meodpasoBarebHas mkoaa Nell um. I'eposs CoBerckoro Cor3sa
Aunoa Maxmyrta UiabsiueBr4a ropoackoro okpyra Oxkraopbsck Camapckoii od6s1acTu

Paccmorpena Ha IIpoBepena YTBep:xaeHa
3aceaHUH METOJUYECKOTO [Tpukazom Ne 426-0/x
00beIMHEHUS yIUTEeIeH 3amectuTenb gupekropa no YBP oT «30» aBrycra 2022 r.

[Tpotoxom Ne 1 JI.C. Paitnuk JIMpEeKTOp LIKOJIBI
oT «29» aBrycra 2022 1. «30» aBrycra 2022 t. O.A. lyHoBa
PABOYASA ITPOTPAMMA

IIpeameT: MmaTeMaTHKa

Knacc: 5-9

KosauuecTBo 4yacoB no yyedonomy miaany: 952 4. 3a ypoBeHb,
B 5-6 xiaccax 170 4. B rof, 5 4. B HEJEIIO,
B 7-9 knaccax 204 4. B roa, 6 4. B HEAETIO

CocrasJiiena B coorBercTBuH ¢ IIpumepHoii paGoyeil mporpaMMoi 0 MaTeMaTHKE

CocraBureib: [lanruaa N.E.

YueOHnkm:

5 knace - Bunenkun H.A., B.M. XKoxos, UecnokoB A.C., Bapuodoypn C.H., 5 kmacc. M.:
Muemosuna, 2020

6 kuaacc- Bunenkun H.A., B.M. XKoxoB, UecnokoB A.C., UlIeapudypa C.U., 6 kmacc. M.:
Mmuemo3suna, 2021

7 kaace — 1. Maxkapsrue F0.H., Munatox H.I'., HemikoB K.1. u ap. / Ilox pea. TensikoBckoro C.A.
Anrebpa. 7 kiacc. M.: [Ipocsemenue. 2019

2. Aranacan JI.C., byry3zos B.®., Kamomue C.b. u nap. T'eomerpus. 7-9 xmaccel. M.:
[Tpoceemenue. 2021

8 kuacce- 1. Makapsrues FO.H., Munatok H.I'., Hemukos K.M. u np. / Ilox pexn. Tensikosckoro C.A.
Anre6pa. 8knacc. M.: [Ipocsemienue. 2019

2.AranacsH JI.C., byry3oB B.®., Kagomues C.b. u np. I'eomerpus. 7-9 knaccel. M.: IIpocsenienue.
2021

9 kiaacc - 1. MakaperueB FO.H., Munmtok H.I'., HemkoB K.W. u ap. / [Tox pen. TensikoBckoro C.A.
Anrebpa. 9 knacc. M.: IIpocsemienue. 2020

2.Artanacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. I'eometpus. 7-9 knaccsl. M.: [IpocBenienue.
2021



TlosicHuTEIBLHASA 3aICKA

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «MATEMATUKA»

Pabouass mporpamma mo mareMaTuke s oOydarommxcs 5-9 kiaccoB paspaboTaHa Ha
ocHoBe DeepanbHOrO TOCYAApCTBEHHOTO 0OOpPa30BAaTEIBLHOTO CTAaHJapTa OCHOBHOIO OOIIEro
oOpa3oBaHusi ¢ Yy4€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPAIUIUN POCCUIICKOT0 00pa30BaHus, KOTOPbIE 00ECIIeYnBalOT
OBJIAJICHUEC KJIFOYEBHIMH KOMIIETCHIIMSIMH, COCTABIISIOIIMMUA OCHOBY JJIsi HEMPEPBIBHOTO
o0pa3oBaHUsl M CaMOpPa3BUTHS, a TakKe NEJIOCTHOCTh OOUIEKYIbTYpPHOTO, JIUYHOCTHOTO U
MO3HABATEIILHOTO pa3BUTHUsl oOydaromuxcs. B paboueil mporpamme ydTeHBI HJIEH W TOJIOKCHUS
KoHnenmun pa3BuTusi MaTeMaTH4YeCKOTo oOpa3zoBaHust B Poccuiickoit ®Depepanmu. B smoxy
nuppoBoi TpaHchopmaluu BceX cdep UEIOBEYECKOM JAESITeNbHOCTH HEBO3MOXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEIOBEKOM 0Oe3 0a30BOl MaTeMaTHUECKOW IMOATOTOBKH. YKE B
HIKOJIE MaTeMaTHKa CIYXKUT OMOPHBIM MPEAMETOM I MU3yYEHUS CMEXHBIX TUCIMILIMH, a MOocie
IIKOJIBI PEAIbHON HEOOXOAMMOCTBHIO CTAaHOBHUTCS HEMpPEpPhIBHOE OOpa3oBaHHWe, 4YTO Tpedyer
MOJTHOLIEHHOH 0a30B0i1 0011e00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIE U MaTeMaTH4YEeCKOU. ITO
0OYCIIOBJICHO T€M, YTO B HAIIM JHU PACTET YMCIO MPOQPECCHA, CBI3aHHBIX C HEIOCPEICTBEHHBIM
MIPUMEHEHUEM MaTeMaTUKU: U B chepe SIKOHOMUKHU, U B OU3HECE, U B TEXHOJIOTUYECKUX 00JIACTIX, U
JTake B ryMaHHTapHbIX cepax. Takum oOpa3om, Kpyr MIKOJIHHUKOB, JUISI KOTOPHIX MaTeMaTHKa
MOJKET CTaTh 3HAUUMBIM MPEAMETOM, PACIIUPSAETCS.

[TpakTudeckasi MoOJIE3HOCTh MAaTEMATHKU OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPHl HAIIET0 MHpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHONICHHS OT MPOCTEHUIITNX, YCBAMBACMBIX B HEMIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOKHBIX,
HEOOXOTUMBIX JJIsi Pa3BUTHUS HAYYHBIX M MPUKIAAHBIX UJel. be3 KOHKpPETHBIX MaTeMaTH4eCKHX
3HAHMI 3aTPYTHEHO TIOHUMAaHUE PHUHIIUIIOB YCTPOWCTBA U UCIIOJIb30BAHUS COBPEMCHHON TEXHUKH,
BOCIIPUATHE M HHTEpIpeTalus pa3sHooOpa3HOM COIHMATBHOM, AKOHOMHUYECKOM, MOJIUTHYECKON
uH(popManuu, MaTodp(EKTUBHA MOBCEAHECBHAS MPAKTHYECKAS JEATSIBHOCTh. KakIoMy 4elioBeKy
B CBOCH JKM3HM TNPUXOIUTCS BBINONHATH PAcuéThl M COCTABIATH aJTOPUTMBI, HAXOAWTH U
NPUMEHSTh (DOPMYJIBI, BIAJCTh MPAKTUICCKUMH MPUEMAMH TE€OMETPUYCCKHX HW3MEPCHHH U
MOCTPOCHUM, YUTaTh UHPOPMAIUIO, TIPEJCTABICHHYIO B BUJIE TAOIHII, TUarpaMM U rpapuKoB, KUTh
B YCIIOBUSX HEOTPECIIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CITYIalHBIX COOBITHIA.

OnHOBpEMEHHO ¢ paciupeHueM cdep MpuMeHEeHUs] MaTeMaTHKHA B COBPEMEHHOM 00IIIeCTBE
Bcé OoJiee BaXKHBIM CTAaHOBHTCS MAaTEMAaTUYCCKUH CTWJIb MBIINUICHHS, TPOSIBISIFOIIAICS B
onpeAenéHHBIX YMCTBEHHBIX HaBBIKaX. B mpoliecce n3ydeHHs MaTeMAaTUKH B apceHall MPUEMOB U
METOJIOB MBIIIJICHUSI YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS HHIYKIUS W JIETYKIIHS,
00001IeHNe W KOHKpeTH3allus, aHaau3 W CHHTe3, Kilaccuukamuss ¥ CHCTeMaTu3allus,
abctparupoBanre u aHainorus. OOBEKTHI MaTEeMaTHYECKHX YMO3AKJIIOUYCHHW, TIpaBHIa WX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHH3M JIOTUYECKUX MOCTPOCHUM, CIOCOOCTBYIOT BBIpaOOTKE
yMeHHsSI (OpPMYyJTUPOBaTh, OOOCHOBBIBATH W JOKA3bIBATH CYXKICHUS, TEM CaMBIM DPa3BUBAIOT
JOTHYeCKoe MbllieHne. Benymas ponb NOpUHAANEKUT MaTeMaThuke W B (POPMHUPOBAHUU
AITOPUTMUYIECKOW KOMITOHEHTBI MBIIUICHUS W BOCIIMTAHUM YMEHUH JIEHCTBOBATH IO 3aJaHHBIM
aNropuTMaM, COBEPIICHCTBOBATh W3BECTHBIE M KOHCTPYMpPOBaTh HOBBIE. B mporecce perieHus
3aJj]ad — OCHOBOW Y4YeOHOHW JIeATeTbHOCTH Ha YpOKaXx MaTEeMAaTHKU — Pa3BUBAIOTCS TaKXKe
TBOpYECKasl U PUKIIATHAS CTOPOHBI MBIIIIJICHUS.

OOydeHne wMaTeMaTHKe Ja€T BO3MOXHOCTH pa3BUBaTh Yy OOyYarONuXcs TOYHYIO,
paloHaIbHYI0 U MHPOPMATUBHYIO peub, YMEHHE OTOMpaTh HauOoliee MOAXOJSIINE S3BIKOBBIC,
CUMBOJIMYECKUE, TpaduuecKkue CpeAcTBa JUIS BBIPAKCHHS CYXKICHUH W HArSJHOTO HX
MIPEICTaBICHMSI.

HeoOxoMMbIM KOMITOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHWH SIBIISICTCS
oOmiee 3HAKOMCTBO C METOJaMH TO3HAHHS JCHCTBUTEIBHOCTH, NMPEJACTABICHHE O IpEeAMeTe U
METOJIaX MaTeMaTHKH, UX OTIUYHHA OT METOJIOB JPYTUX €CTECTBEHHBIX U T'YMAHHTAPHBIX HAYK, 00
OCOOCHHOCTSIX NMPHUMEHEHHUS MAaTeMaTUKU JJIsl PElIeHUs HAYYHBIX M TMPHKIAJHBIX 337ad. Takum



00pa3zoM, MaTeMaTHYECKOe 0O0pa30BaHWE BHOCHT CBOM BKJIAJ] B (POPMHUPOBAHHE OOIICH KYJIBTYPHI
YeIoBeKa.

W3yueHnne MareMaTHKH TakKe CIOCOOCTBYET ACTETUYECKOMY BOCIIMTAHUIO YeJIOBEKa,
IMOHUMAHHIO KPACOThI U U3AIICCTBA MATCMATUICCKUX paccync;[eHHﬁ, BOCIHPHUATHUIO TCOMETPHUYICCKUX
(bopM, YCBOSHHIO HJICH CHUMMETPHH.

LIEJI1 1 OCOBEHHOCTU U3YYEHUA YUEBHOI'O [IPEIMETA «MATEMATUKA»

[TpuopuTeTHBIMH LIENIIMU O0YYEHHUSI MaTeMaTHKE B 5-9 Kiaccax sSBISIOTCA:

— (QopMHpOBaHUE LEHTPAIBHBIX MAaTEMATUYECKUX MOHATUH (YMCIIO, BEIUYMHA, F€OMETpUYecKas
¢urypa, nepeMeHHas, BEpPOSTHOCTb, (QYHKLUSA), OOECIEUMBAIOIIUX HPEEMCTBEHHOCTh MU
NEePCHEKTUBHOCTh MaTEMAaTHYECKOTO 00pa30BaHus 00yUaroInuXCs;

— TMoABEJIEHHE OOydYaroUIMXCs Ha JOCTYIHOM M HUX YPOBHE K OCO3HAaHMIO B3aUMOCBS3U
MaTeMaTHKU U OKPY)KAIOLIEro MUpa, NOHMMaHUE MAaTeMaTHKU KaK 4acTu OOLIed KyJIbTypbl
4eJI0BEYECTBA;

— Ppa3BUTHE HMHTEUIEKTYalIbHbIX M TBOPUYECKHX CIIOCOOHOCTEH OOydaroUIMXcCs, MO3HaBaTEIbHOU
aKTUBHOCTH, MCCJIEJOBATEIbCKUX YMEHUH, KPUTUUYHOCTU MBILIUICHUS, UHTEpECa K U3YyYCHHIO
MaTeMaTHKH;

— (QopmupoBanue (yHKIMOHAJIBHOW MaTeMaTHUYeCKOW TIpPaMOTHOCTH: YMEHHs pacllo3HaBaTb
OPOSIBIICHUS MaTeMaTW4eCKUX TIOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHbIX
KU3HEHHBIX CHTYyalUsX W TPH HW3YYEHUH JPYTUX YUEOHBIX TIPEAMETOB, IPOSIBICHUS
3aBUCUMOCTEH U 3aKOHOMepHOcTel, (hopMyauMpoBaTh UX Ha S3bIKE MAaTEMAaTUKU M CO3/]aBaThb
MaTeMaTUYeCKUe MOJEIHU, NPUMEHATh OCBOCHHBIM MaTeMaTH4eCKUi amnmapar IJisd pelieHus
PAaKTUKO-OPUEHTHUPOBAHHBIX  3ajlay, MHTEPIPETUPOBAaTh UM  OLEHHUBATh  IOJIyYCHHbIE
pe3yabTaThl.

OcHOBHbIE JTMHUU COJIEP’KaHMsI Kypca MaTeMaTHKH B 5-9 kiaccax: «Hucna u BEIYUCICHUS,
«Anredpa» («AnreOpanyeckre BBIpAKEHUS», «YpaBHEHHs W HEpPaBEHCTBa»), «DyHKIUM»,
«'eomerpusi» («'eomerpuueckue GuUrypsl U uX CBoHcTBa», «l3MepeHne reoMeTpudyecKux
BEJIMYNHY»), «BepoATHOCTh U CTAaTUCTUKa». JlaHHbIE JIMHUU Pa3BUBAIOTCS MapajliebHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCUMO OJHA OT JAPYrod, a B TECHOM
KOHTaKkTe M B3auMojelcTBuu. Kpome »3Toro, ux oObEeIMHSET JIOTMYECKash COCTaBJISIOLIAs,
TPaJUIMOHHO TPUCYIIAass MaTeMaTUKe W NPOHM3BIBAIOLIAs BCE MaTEeMAaTUYEeCKHE KypChl H
cogepxarenbHple  guHMM.  CdopmynupoBanHoe B DepepalbHOM  roCyJapCTBEHHOM
00pa30oBaTeIbHOM CTaHAapTe OCHOBHOIO 00Iero odpa3oBaHusi TpeOOBaHHE «YMETh ONEPUPOBATH
MOHSTHUSIMU: OIIpeNIeTIeHHEe, aKcuoMa, TeOpeMa, J0Ka3aTelIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U
JIOXKHBIE BBICKA3bIBAHMS, NPUBOJUTH NPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBaHUS U
OTPUILIAHUS BBICKA3bIBAHMI» OTHOCUTCS KO BCEM Kypcam, a (OpMUPOBAHME JIOTMUECKUX YMEHUI
pacripeniesiseTcsi MO0 BCeM rojaM oOOydeHHs Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHMS.
Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ylbTaTaM OCBOCHMs padodeil
IpOTrpaMMbl, pacipeAeaEHHbIM 10 rojjaM 00y4YeHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, PUHIMIIHAIBHBIM BOIIpOCaM O0ydaroliecs: o0paiiaiuch HEOJHOKPATHO, YTOOBI
OBJIQICHUE MAaTEeMAaTHYECKUMHU TOHATUSAMU M HaBBIKAMH OCYIIECTBIISIOCH IOCIEJOBATENBHO U
MOCTYNATeNbHO, C COOJIIO/IEHUEM IPHUHIINIA MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHUCTEMY MaTeMaTH4eCKHUX MpPeJCTaBICHUN OOydaroUIMXCs, PacHIUpsisi U yrioyomnss eg,
00pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YUEBHOI'O [IPEJIMETA «MATEMATHUKA» B YUEBHOM IIJIAHE

B cootBerctBuM ¢ denepanbHbIM TOCYAAPCTBEHHBIM OOpPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTO 00I1lero 0o0pa3oBaHMsI MaTeMaTHKa SBISETCS 00sS3aTelbHBIM MPEAMETOM Ha JaHHOM
ypoBHE oOpa3oBaHus. B 5-9 knaccax yueOHbIN mpeamer «MaremaTuka» TpaauLHOHHO U3y4aeTcs B
paMKax cleayronMX y4eOHbIX KypcoB: B 5-6 kiaccax — kypca «Maremaruka», B 7-9 kiaccax —
KypcoB «AunreOpa» (BKJIIOYasi 3JIEMEHTbl CTaTUCTUKU U TEOPHM BeposATHocTei) n «l'eomeTpusi».
Hactosmeit mnporpamMmmoil BBOJIUTCS CaMOCTOSITENIbHBINM y4eOHbI Kypc «BeposTHOCTh U
CTaTHCTUKAY.



Hacrosmeit mporpamMMoii mpemycMaTpuBaeTcsl BhIJICIICHUE B yUeOHOM IIaHE HAa HM3y4YCHHUE
MaTeMaTHKH B 5-6 kilaccax 5 y4yeOHBIX 4acOB B HEJENIO B TEUCHUE KAXKIOro roja odydeHus, B 7-9
KJ1accax 6 y4eOHBIX YacOB B HEJIEIO B TEUCHUE KaXK/IOTO ToJ1a O0ydeHwHs, Bcero 952 yueOHbIX yaca.

Conep:xanue yueOHoro npeamera «MaremMaTuka

Copepxanue y4yeOHOrO MpeAMeTa MPENCTaBICHO IO rojJaM OOy4YeHHs B CIEIYIOIIUX
paszenax mporpammbl B paMKax OTAEIbHBIX KypcoB: B 5-6 Kiaccax — Kypca «Maremaruka», B 7-9
KJ1accax — KypcoB «Auredpay, «I'eomerpusi», «BeposTHOCTb U CTATUCTUKAY.

IlnanupyemMble pe3ybTaThl 0CBOCHUSA Y4eOHOr0 nmpeamera «MareMaTuKa»

[INIAHUPYEMBIE PE3VJIbTATHI OCBOEHU S YUEBHOI'O ITPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

OcBoenne y4yeOHOro mpeamera «MaTemaTuka» JOJDKHO OOeCleurBaTh JOCTHKEHHE Ha
YpPOBHE OCHOBHOTO OOIIEro o00pa30BaHUsA CIEAYIOUIUX JUYHOCTHBIX, METallpeIMETHbIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHUS MpOrpamMmbl ydeOHoro mpeamera «MaTeMaTHKa»
XapaKTEepU3YIOTCSI:

I[aTpuoTHyeckoe BoCIUTAHUE:

NPOSIBJICHWEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSM POCCHUHCKHX MAaTeMaTUKOB H  POCCUHCKOI
MaTeMaTHYECKOW IIKOJIbI, K MUCIIONBb30BAHUIO ATHX AOCTIDKEHHH B JAPYIMX HAayKaxX W MPHKIAIHBIX
chepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBHIO K BBIMOJTHEHHIO OOS3aHHOCTEH TpaIaHWHA | peaju3alldd €ero Ipas,
NPECTaBICHUEM O MAaTEMAaTHIYECKUX OCHOBAX (DYHKIIMOHUPOBAHHS PA3IUIHBIX CTPYKTYD, SBJICHHH,
IpoLeAyp TpaKAAHCKOTO 0OIIecTBa (BBIOOPBI, OMPOCHI U Tp.); TOTOBHOCTHIO K OOCYXICHHUIO
ATHYECKHX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM NMPHUMEHEHUEM JTOCTHKCHUN HAayKH, OCO3HAHUEM
BaXHOCTU MOPAIbHO-3TUYECKUX MPUHITUIIOB B JEATEIBHOCTH YYEHOTO.

TpynoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AKTUBHOE YyYacTHE B PEIIEHUHM MPAaKTHMYECKHX 33Jad MaTeMaTH4eCKOH
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTHYECKOro OOpa30BaHUsA Ha NPOTSHKEHUM Bceil
KHU3HU JJIs1 YCHEIIHOW Mpo(ecCHOHATBHONW JEsTeIbHOCTH M pa3BUTHEM HEOOXOJUMBIX YMEHUH;
OCO3HAaHHBIM BBEIOOPOM M MOCTPOSHHEM MHIUBUIYaTbHON TPACKTOPHH O0pa30BaHMS M KU3HEHHBIX
IUIaHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUe:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aJ1a4, PELICHUH, pacCyKIEHHI; YMEHUIO BUJETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LlenHOCTH HAYYHOT'O MO3HAHUS:

OpUEHTAlMe B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX IpeJCTaBIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BHTHs 4YeJOBEKa, WPUPOABI M 0OmlecTBa, TMOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl 4YeIOBEYECKOM JesSTeNbHOCTH, 3TanmoB €€ pa3BUTUS U
3HAYMMOCTH ISl Pa3BUTHS [WBUJIM3AINU; OBIAJICHUEM SI3BIKOM MATEMaTHKA M MaTeMaTHYeCKOH
KyIbTypOH Kak CpeJICTBOM TMO3HAHMS MHpPA; OBJAJEHHEM MPOCTEHIIMMH  HaBBIKAMHU
HCCJIEIOBATENILCKOM 1eATEeIbHOCTH.
®dusnyeckoe BocnUTaHMe, (opMUpPOBaHHE KYJIbTYPbl 310pPOBbSi M 3MOLMOHAJIBHOIO
O/1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUYecKhe 3HaHHUs B MHTEpecax CBOETO 3/I0POBbs, BEICHUS
3I0pOBOro 00paza >KM3HHU (30pOBOE NMHUTAHHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHUH U OTABIXA,
peryisipHas (u3nyeckas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUU, MpPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOT0 K€ IpaBa JPyroro 4eaoBeKa.

IKOJIOTHYECKOe BOCIIUTAHHUE:



OpHEHTAlMel Ha NPUMEHEHHE MaTeMaTW4YeCKMX 3HaHUM A peuleHus 3agad B 00JIacTH
COXPAaHHOCTH OKpPYJKAaIOIlEW Cpeapl, I[UIAHUPOBAHUA IIOCTYIIKOB M OLCHKH MX BO3MOXKHBIX
HOCIEACTBUM A1 OKPYXKAIOWIEH Cpeabl; OCO3HAHHMEM IIOOANBHOTO XapakTepa SKOJIOTMYECKHX
npoOJIeM U yTel UX PELICHUS.

JInyHOCTHBIE pe3yJIbTaThl, 00eCIeYHBAIOIIME AAANTANHMIO 00y4al0LIerocsi K M3MEHS IO UM CS
YCJI0BUAM COLMATBHOM M MIPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSX HEONPEIAECIEHHOCTH, IOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHUCJIE YMEHHME YYHUTHCS y APYIHX
arozed, npuoOpeTaTh B COBMECTHOW JIESTEIbHOCTH HOBbIE 3HAHMS, HAaBBIKM M KOMIIETEHLIUU W3
OIbITA IPYTHX;

HEOO0XOMMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (OpMYIHpPOBATH HJIEH,
HOHATUS, TUIIOTE3bl 00 OOBEKTaX M SIBJIEHHMSX, B TOM 4YHCJIE paHEe HE M3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMI0, BOCHPUHUMATh CTPECCOBYIO CUTYAIUIO KAK
BBI30B, TPEOYIOIIMII KOHTPMEp, KOPPEKTUPOBAaTh MpPUHUMAaEeMble pEHICHUsT W JeHCTBUA,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, (HGOPMUPOBATH OIBIT.

METAIIPE/IMETHBIE PE3VJIbTATBI
MeTtanpeameTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl yueOHoOro mnpeamera «MaTemaTHKay

XapaKTepU3yHTCs OBJIa/ICHUEM YHUBEPCAJIbHBIMU II03HABaTEJIbHBIMU JefcTBUsAMY,

YHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMM JIEUCTBUSMU U YHUBEPCAJIBbHBIMU PETYJISATUBHBIMU

NEeNCTBUSIMMU.

1) VYHuuBepcajbHblC [O3HaBATEIbHbIC JCHCTBHUs oOOccreunBarOT (GopMUpoBaHUE 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB 00ydYaroUIMXcsi (OCBOCHHE METOJIOB IMO3HAHUS OKPYXKAIOIIEro MUPA;
NPUMEHEHHE JIOTHYECKHX, UCCIIEAOBATENILCKUX ONepannuii, yYMeHU padoTaTh ¢ HHPpOpMaIuei).

Ba3oBble joruueckue AeiicTBUs:

— BBUIBJISITH U XapaKTEpU30BATh CYLIECTBEHHbIE IPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIICHUA MEXIy TMOHATHAME;, (HOPMYITUpPOBATH OIpPENEICHUSI TOHSATHIA; yCTaHABIUBAThH
CYLIECTBEHHBIN MPU3HAK KIacCU(UKALMKI, OCHOBAHUS JJIs1 0000LIEHNS U CPAaBHEHUS, KDUTEPUU
IIPOBOAMMOIO aHAJIN3A;

— BOCHOpUHHUMATh, (OpPMyIUpPOBaTh M MPEOOpPa3OBBIBATH CYXKAEHUS: YTBEPAUTENbHBIE U
OTpULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

— BBUBJIATH MaTeMaTHMYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M NPOTHBOpeuYHMs B (akrax,
JAHHBIX, HAOMIOJEHUSAX W  YTBEPXKICHMSX; IpelylaraTb KPUTEPUM ISl BBISBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUI;

— JenaTh BBIBOABI C MHCIOJIB30BAHUEM 3AaKOHOB JIOTUKH, JAEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

— pa3bupaTh J0Ka3aTeabCTBA MaTeMaTUYECKUX YTBEPXKICHUH (IpsMble W OT MPOTUBHOIO),
IPOBOAMTH  CAaMOCTOSITENIbHO  HECJOXKHBIE  JOKa3aTelIbCTBA MaTeMaTHUeCKUX  (akToB,
BBICTPAaWBaTh apryMEHTAllMl0, MPHUBOAMTH MPUMEPbl U KOHTPIPUMEpPHI; OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

— BBIOMpaTh CHOCO0 pelieHus y4yeOHOW 3ahauu (CpaBHMBAaTh HECKOJIBKO BapUaHTOB pEILEHHUS,
BbIOMpATh HanOOJIee MOIXOAAIIMM ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPHEB).

ba3oBble nccienoBarebckne 1eHCTBUA:

— HCIIONIB30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT IO3HaHUS; (HOpMyIHpOBaTh
BOIIPOCHI, (PUKCHUPYIOIIHME TPOTUBOpPEUNE, MPOOIEMy, CaMOCTOATENBHO YCTAaHABINBATH UCKOMOE
U 1aHHO€, (OPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

— TPOBOAMTH MO CAMOCTOSITEILHO COCTaBIEHHOMY IUIaHY HECJIOXKHBIA AKCIEPUMEHT, HEOOIbILIOE
HCCJIEIOBAaHUE I10 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTHyecKoro oObeKTa, 3aBUCHMOCTEH
00BEKTOB MEXY COOOM;

— CcaMmoCTOSTeNbHO (OpMYIHpPOBaTh OOOOIIEHUS W BBIBOABI IO pE3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, MCCIIEJOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U
0000IIIEHHI;



— IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIIBUraTh MPEANOJIOKEHHUS O €ro
Pa3sBUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmeii:

— BBUBJATH HEIOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMALMU, JAHHBIX, HEOOXOAMMBIX JUIs
pelLIeHMs 3a]1a4u;

— BBIOMpaTh, aHAIN3UPOBATh, CHCTEMATU3UPOBAaTh M  HMHTEPIPETUPOBATH  WHPOPMALHUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

— BbIOMpaTh (opMy MpeAcTaBiICHUs HMH(DOPMAUK W WIUIIOCTPUPOBATH pellaeMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoi 1 uX KOMOUHALMAMU;

— OUCHMBAaTh HAAEKHOCTh HHGOPMAIMM IO KPUTEPHUSAM, NPEATOKEHHBIM YUYUTEIeM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

2) YHuBepcalbHbIE  KOMMYHHKATHBHBIC  JCHCTBUS ~ OOecrednBaroT  c(HOPMUPOBAHHOCTb
COLMAJIbHBIX HABBIKOB 0OYUYAIOIINXCSI.

Oo0wmenne:

— BOCHPUHHUMATH U POPMYIHPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBHSMH U IETSIMH OOLICHUS;
SCHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOK TOYKY 3pPEHMs B YCTHBIX U NHUCBMEHHBIX TEKCTax,
JlaBaTh MOSICHEHMs 110 X0y PELIeHHUs 3a]Jaul, KOMMEHTHPOBATh MOy4YE€HHBIN pe3yJibTarT;

— B XoJe OOCYXIEHHUS 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MpOOIEeMBI,
pelraeMoil 3a7auu, BbICKa3blBaTh UJEU, HAIlEJICHHbIE HA MOUCK PELICHMS; COIOCTAaBIIATh CBOU
CYXJIEHUS C CY)KICHHUSAMHU APYTHX YYaCTHHKOB JHMAajora, OOHApY>KWBATh Pa3iMuue M CXOJCTBO
HO3ULIKI; B KOPPEKTHOU (hopMe PopMyIupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS;

— IPEIACTaBISATh pPE3yJbTaTbl pELICHUs 3aJauyd, OSKCIEPUMEHTAa, HCCIEI0BaHUs, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIJICHHS C Yy4ETOM 3ajad MPE3eHTAUuN |
0COOEHHOCTEH ayTUTOPHH.

CotpyannuecrBo:

— TIOHMMATh W HCHOJb30BaTh IPEUMYIIECTBA KOMAHAHOM M HMHIMBUAYaJIbHOW paboThl IpU
peleHUH y4yeOHbIX MaTeMaTHMUYeCKUX 3ajJlad; MPUHHUMAaTh Leldb COBMECTHOM JesTEIbHOCTH,
IUTAHUPOBATh OPTAHU3AIMIO COBMECTHOM pabOThI, pacpeaessTh BUABI padoT, JOTOBAPHBATHCH,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IATh MHEHUS HECKOJIBKUX JIFOACH;

— ydYacTBOBaTh B TPYHHOBBIX (opmax paboTsl (0OCYXIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U JIp.); BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATh CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJIbl; OLIEHMBATh KayeCTBO CBOErO BKJIaZa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyJIMPOBaHHBIM YYACTHUKAMHU B3aUMO/ICHCTBHUS.

3) VYHuBepcalbHbIC peryJsITUBHbIC JACHCTBHs oOecrednBaroT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranusanus:

— CaMOCTOSITENIbHO COCTaBIIATh IUIAH, aJTOPUTM pelIeHMs 3ajaud (WM ero 4acTb), BBIOMpATh
crnocod pemeHuss ¢ y4ETOM MMEIOIIMUXCS PECYpcOoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOI MH(pOpMAIIH.

CaMOKOHTPOJIb:

— BIAQJAETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibTaTa peLIeHHs
MaTeMaTHYeCKON 3ajjauu;

— TpeaBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IpH PpELUIEHUH 3aJadd, BHOCHUTH
KOPPEKTHUBBI B JESITEIbHOCTb Ha OCHOBE HOBBIX OOCTOATEIbCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OILIGHUBAaTh COOTBETCTBHE pe3ysbTaTa JEsTeNbHOCTH IIOCTaBICHHOM WEIM U YCIOBUSM,
OOBSICHATH IPUYUHBI JOCTHXKEHUS MM HEJOCTHIKEHHS 111, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3VJIbTATHI
[IpenMeTHbIe pe3ynbTaThl OCBOCHHUs pabodeill MpOorpaMMbl MO MaTeMaTHKE MPEACTABIICHBI
10 ToAaM OOy4YeHHUsS B CIEAYIONUX pasjeiaXx MporpaMMbl B paMKax OTAEIBHBIX KYpPCOB: B 5-6



Kimaccax — Kypca «Marematuka», B 7-9 kimaccax — KypcoB «Anrebpay», «l'eomerpus»,
«BeposITHOCTD U CTaTUCTUKAY.

Pa3BuTHe  JOrMuecKMx — MpPEACTaBICHHM W HABBIKOB  JIOTUYECKOTO  MBIIUICHUS
OCYIIECTBIISICTCS. HA TPOTSIKCHUHM BCEX JIET OOYYEeHHS B OCHOBHOWM IIKOJIE B paMKax BCEX
Ha3BaHHBIX KypcoB. llpenmonaraercs, YTO BBIMYCKHUK OCHOBHOWM IIKOJBI CMOXET CTPOUTH
BBICKA3bIBAHUA W OTpULIAHUSA BLICKa3BIBaHI/II>'I, pacno3HaBaTb UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUA,
MPUBOJUTH MPUMEPHl U KOHTPIIPUMEPHI, OBIIAZICeT MOHATUSAMU: OIpe/elIeHUE, akCuoMa, Teopema,
A0Ka3aTCJIbCTBO — M HAYUUTCA UCIIOJIb30BAaTh UX IIPU BBIITOJHCHUN y‘-Ie6HBIX nu BHGy‘I€6HBIX 3a1ay.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHKA». 5-6 KIACCbI
IHosicHuTeBbHAA 3aNMCKA

[EJIN U3YUEHMA YYEBHOI'O KYPCA
[TpuopuTeTHBIMU LIENIAIMU O0Y4YEHUS MaTeMaTHKe B 5-6 Kiaccax sBISIFOTCS:

— TmpojovKeHHue (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHX TOHSATHH (YMCIO, BEIMYUHA,
reomerpuueckasi  ¢urypa), o00ecleuMBaIOLMX MPEEMCTBEHHOCTb U  MNEPCHEKTUBHOCTh
MaTeMaTH4eCKOro 00pa3oBaHus 00yJarONIIXCs;

— Ppa3BUTHE MHTEUIEKTYalbHbIX M TBOPUYECKUX CIIOCOOHOCTEH OOydaroUIMXcs, MO3HaBaTEebHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, MHTEpECA K U3yUEHUIO MaTEMATHKY;

— MOABEJICHHE OOYdYarONIMXCS Ha JOCTYIIHOM M HHMX YPOBHE K OCO3HAHUIO B3aMMOCBS3H
MAaTE€MAaTHUKHU U OKPYXKAIOIIEro MUPA;

— (QopmupoBanue (YyHKIMOHAIBHOW MaTeMaTHMYeCKOW TI'paMOTHOCTH: YMEHHs paclio3HaBaTh
MaTeMaTHYeCKue OOBEKThI B PEaIbHbIX KU3HEHHBIX CUTYalUsAX, IPUMEHATh OCBOCHHBIC YMEHHUS
JUIL  PELICHHMs] TNPAKTUKO-OPUEHTHPOBAHHBIX  3aJa4, HHTEPIPETHUPOBATH  IOJy4YCHHBIE
pE3yJIbTaThl U OLIEHUBATH UX HAa COOTBETCTBUE MPAKTUUECKON CUTYalUH.

OcHOBHbBIE JIMHUU COJIEpXaHUsA Kypca MaTeMaTUKHU B 5-6 kiaccax — apudmeTruyeckas M
reoMeTpHUUECcKasl, KOTOPhIE PAa3BUBAIOTCA MapajliebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHUCHUMO OJHAa OT JAPYroi, a B TECHOM KOHTaKT€ M B3aUMOACHCTBHH.
Takxe B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U OMUCATEIbHOM CTATUCTUKH.

N3yuenune apu@meTHdyeckoro marepuaja HadyMHAETCS CO CHCTEMaTH3allud U Pa3BUTHUS
3HaHWM O HATYpaJIbHbIX YHUCIIaX, MOJYyYEHHBIX B Ha4aJbHOU 1IKose. [Ipu 3TOM coBepiieHCTBOBaHHE
BBIYUCIIUTENILHOW TEXHUKH U (HOPMUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUH COUYETAeTCs C
Pa3BUTHEM BBIUHCIUTEIBHON KYNbTYPbl, B YacCTHOCTH C OOYy4YEHHEM NPOCTEHIIMM MpHEMaM
NPUKUAKA U OLEHKU PE3yJIbTaTOB BHIYMCIEHUN. M3yueHne HaTypaabHBIX YMCENl IPOJOJIKAETCS B 6
KJIacCe 3HAKOMCTBOM C HadaJIbHBIMU NOHSITUSIMHU TEOPUU JAETUMOCTH.

Jlpyroii KpynHblii OJOK B COAEp)KaHUM apHUPMETHUYecKoil JUHMM — 3T0 Apobu. Hauano
U3Y4YEHUs OOBIKHOBEHHBIX U JIECATUYHBIX JpoOell OTHECEeHO K 5 Kiaccy. JTO MEpBbIM 3Tam B
OCBOCHMHU Jpo0eil, Korjja MpoUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJESIMHU, MOHATUAMU TeMbl. [Ipu
3TOM pacCMOTpPEHUE OOBIKHOBEHHBIX Jpo0eil B MOJHOM OO0BEME MpEeNUIeCTBYET H3YyUEHHUIO
JECATUYHBIX JIpoOe, YTO 1enecoo0pa3HO C TOUYKU 3PEHMsSI JIOTUKU M3JI0KEHHsI YHUCIOBOW JIMHHM,
KOrja NpaBWjia JAEUCTBUH C JECATUYHBIMU JApPOOSMU MOKHO OOOCHOBaTh YK€ H3BECTHBIMU
QITOPUTMAMH BBIITOJIHEHUS I€HCTBUNA ¢ OOBIKHOBEHHBIMHU APOOSMHU. 3HAKOMCTBO C JIECATHYHBIMU
IpOoOsIMU PacIIUPUT BO3MOXKHOCTU JJISi MOHUMAaHMSI OOy4YarOUIMMUCS MPHUKIAJAHOTO MPUMEHEHUS
HOBOM 3alMCH ITPU U3YYEHUH IPYrUX MPEAMETOB U NPU IMPAKTHUECKOM Hcnonb3oBaHuu. K 6 kinaccy
OTHECEH BTOPOM dTalm B HM3YUYCHHH JPOOEH, TJe MPOUCXOIUT COBEPIICHCTBOBAHHME HABHIKOB
CpaBHEHHMs M mpeoOpa3oBaHusi JApoOeil, OCBOCHHE HOBBIX BBIYUCIUTEIbHBIX aJITOPUTMOB,
OTTaYMBAaHUE TEXHUKH BBIYUCICHHUH, B TOM 4YHCIIE 3HAUYEHUN BBIPAKEHUH, COAEpXKallUX U
OOBIKHOBEHHBIE, U JIECATHYHBIE JApOOH, YCTAaHOBJIEHHE CBs3€il MeXIy HUMH, PacCMOTpPEHHE
npuéMOB pelleHus 3a7ad Ha apoOu. B Hawane 6 kiacca MPOUCXOAMT 3HAKOMCTBO C TOHSTHUEM
IIPOLICHTA.



OCOOEHHOCTBIO U3YyUYEHHS TOJOKHUTEIbHBIX U OTPHLIATEIBHBIX YUCEN SIBJISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaTbCi B HECKOJIBKO 3TanoB. B 6 kiacce B Havaie HM3y4eHHUS TEMBI
«IlonoxurenpHble U OTpPHULATEIbHBIE YHCIa» BblAenseTcs noareMa «llensle umcna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPUUATEJIbHBIMM YHUCIAMM U JCHCTBUSIMU C IIOJIOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIIaMH IIPOUCXOJUT HAa OCHOBE COAEPKATEIBHOI0O MOAX01a. JTO IO3BOJISAET HA
JIOCTYITHOM YPOBHE IMO3HAKOMHUTD yUYaIIMXCS IPAKTUUECKHU CO BCEMH OCHOBHBIMU MOHATUSMU TEMBI,
B TOM YHCJI€ U C IPAaBWIaMHU 3HAKOB IPU BBINOJHEHUM apupMeTHdecKux aencTBuil. M3yuyenue
paLMOHAIBHBIX YHUCENI HA 9TOM HE 3aKOHYMTCS, a OyIeT NMPOAOJDKEHO B Kypce anredpsl 7 Kiacca,
YTO CTaHET CIEAYIOIMM IPOXOJOM BCEX NPUHLMIMAIBHBIX BOIPOCOB, TEM CAMBIM pa3JelICHHE
TpyAHOCTEH 00Jerdaer BOCHpPUATHE MaTepuaia, a paclpelesieHHe BO BPEMEHH CIHOCOOCTBYET
IPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpu 06ydeHun pelieHno TEKCTOBBIX 331a4 B 5-6 Kilaccax MCHOJIb3YIOTCS apu(MeTHiecKkue
npuémsl perieHus. TekcToBbIe 3a/1a4H, pelraeMble Mpu 0TPabOTKe BHIYMCIUTEIBHBIX HABBIKOB B 5-6
KJIaccaX, pacCMaTpUBAIOTCS 3aJadyd CICAYIOLIMX BUIOB: 3alayd Ha JBWKEHUE, Ha 4YacTH, Ha
IIOKYTIKH, Ha pabOTy U NPOU3BOAUTEIBHOCTD, HA MIPOLIEHTHI, HA OTHOLIEHUS U nponopuuu. Kpome
TOro, 00y4aroLMecs: 3HaKOMATCS ¢ IpuéMaMM pelIeHus 3a1a4d n1epedopoM BO3MOKHBIX BapUaHTOB,
yuatcst paboTath ¢ nH(pOpMAIHE, IPEICTaBICHHON B opMe TaOIHIl WIH AUATPAMM.

B pabGoueli  mporpamme  HpeaycMOTpeHO  (OpPMHUpPOBaHME  IMPOIEAEBTUYECKUX
anreOpanyecKnx IMpeacTaBleHnid. BbykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBUCUMOCTH OT
MaTEMaTHYECKOrO0  KOHTEKCTa BBOJMUTCS  IIOCTENIEHHO. DyKBEHHass CHMBOJIMKA  IIMPOKO
UCTIONB3YEeTCST TPEXKIE BCEro JUIA 3alMCH OOIIMX YTBEPXKACHUN W TpeIoKeHUH, (Gopmyn, B
YACTHOCTH U1l BBIYMCIICHUSI TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aAMECTUTES YHUCIA.

B kypce «Martematuku» 5-6 KjlaccoB IpeAcTaBieHa HArysiHas F€OMETPUsl, HallpaBJIeHHAs
Ha pa3BUTUE OOPA3HOTO MBIIJIEHUS, HPOCTPAHCTBEHHOIO BOOOpaXeHUs, H300pa3UTEIbHbBIX
YMEHMH. DTO BaXKHbBII 3Tall B U3YYEHUU T'€OMETPUHU, KOTOPBIA OCYIIECTBISETCS HA HarJIsIHO-
IPAaKTUYECKOM YpPOBHE, ONMPAETCS Ha HAaryIsIHO-00pa3HOe MbIIUICHHE oOyuaroummxcs. bosbias
pOJIb  OTBOJMTCS IPAKTHUUECKOH JAESITEIbHOCTH, OIbITY, JKCIEPUMEHTY, MOCINPOBAHHUIO.
OOyuaromiyecs 3HaKOMATCS ¢ T€OMETPUYECKUMHU (UrypaMH Ha IIOCKOCTH U B IPOCTPAHCTBE, C UX
NPOCTEHIIMMU KOH(UTYpanusMu, ydaTcs H300pakaTh UX Ha HEJIMHOBAHHOM M KJIEeT4aToi Oymare,
paccMaTpUBaIOT UX MPOCTEHIINE CBOMCTBA. B mpouecce n3ydeHus HaryIsiJHOM reOMETPUM 3HAHMS,
MOJIy4Ye€HHbIE 00Y4alOIMMHUCS B HAYaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS M PACIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIJIAHE

CornacHo ywyeOHOMY IIaHy B 5-6 Kaccax HW3ydaeTcss HHTETPUPOBAHHBIA IpenMeT
«MaremMaTuka», KOTOpbI BKIIOYAET apU(PMETHUYECKHH MaTepual M HarjsJHyl0 TE€OMETpHIO, a
TakXe IMpOIEAEBTUYECKHE CBEICHUS W3 anreOpbl, 3JEMEHThl JOTMKM M Hayajla ONHcaTebHOU
CTaTHCTHUKH.

VY4eOHbII IUIaH Ha M3y4YeHHE MATeMaTHKU B 5-6 Kiaccax OTBOAMT 5 yueOHBIX 4HacoB B
HEJISNIO B TEYCHHUE KaXI0ro rojaa ooyuenus, Bcero 340 ydyeOHBIX 4acoB.

Conep:xanue yueoHoro npeamera «MareMaTuka

S kuaace
HarypaabHble YuC/Ia U HYJIb

Harypanbnoe uwmcno. Psn warypamenbix uucen. Yucmo 0. M3oOpaxkeHne HaTypaabHBIX
YKCes TOYKaMU Ha KOOPJAMHATHOU (UMCIIOBOM) IPSIMOM.

[lo3nnmonHas cucremMa cuucieHus. PuMckas HyMmepanus Kak IIpUMEp HEMO3UIMOHHOU
CUCTEMBI CUMCIICHUs. [lecaTuYHas CUCTEMa CYUCIICHMUS.

CpaBHeHHE HATypaJbHBIX 4YHCEJ, CpPAaBHEHUE HATypaJbHBIX uHcenl ¢ HylaéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HATYPaJIbHBIX YHCEIL.

CrnosxeHue HaTypaJlbHbIX YHCEN; CBOMCTBO HYJIA MPU CI0KEeHUU. Boruntanue kak JeicTaue,
oOpaTHOE CJIOXXEHUI0. YMHOXKEHHE HATypajbHBIX 4YHCEN; CBOWCTBA HYNIS U EIUHUIIBI TMPU
YMHOXXEHHH. JleeHue Kak JelcTBUe, oOpaTHOE YMHOXEHHIO. KOMITOHEHTHI JEUCTBUHM, CBS3b
mexxay HumH. IlpoBepka pesynbrata apudmernyeckoro aerctBus. IlepemecturenbHoe u



COYETATEeIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHHA U YMHOXKEHHUS, paclpeeMTeNIbHOE CBOMCTBO
(3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB Uil 00O3HAUYEHUs HEU3BECTHOI'O KOMIIOHEHTAa M 3allUCH CBOWCTB
apuMeTHUECKUX IeHCTBUH.

JlenmuTenu M KpaTHbIE 4MCIIa, Pa3jloKeHUEe Ha MHOXUTenu. [IpocTeie M cocTaBHBIE YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTKOM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTejaeM. 3alHMCh 4YHCIAa B BHJIE CYMMBI DPa3psIHBIX
CJIaracMbIX.

UucnoBoe BbIpakeHHE. BplunCiIeHME 3HAYCHMM YHMCIOBBIX BBIPAXKCHHH; IOPSAIOK
BBITNOJIHEHMS AeUCTBUN. MCoap30BaHNE NPU BBIYHCICHUSX IEPEMECTUTENIBHOIO U COYETATEILHOTO
CBOICTB (3aKOHOB) CJIO’KEHUS U YMHOXKEHHUS, PACIIPEAEIUTEIILHOIO CBOMCTBA YMHOKEHMUSL.

Apodu

[IpencraBnenrne o aApoOU Kak croco0e 3amuch 4acTH BelMWYUHBL. OOBIKHOBEHHBIC IPOOH.
[TpaBuibHbIE M HenmpaBuibHbIE ApoOu. CMemaHHas IpoOb; NPEACTaBICHUE CMELIAHHOW ApoOu B
BUJC HEMPaBWIbHOW JpoOM W BBIICICHHE LEJIOM YacTH YWCJIAa W3 HENpaBHIBHOW IpoOu.
N3o0pakeHune apoOeit ToukaMu Ha 4UCIOBOM mpsmoi. OCHOBHOE CBOMCTBO JpoOu. CokpallieHue
npob6eii. [IpuBenenue apodbu k HOBOMY 3HaMeHaTen0. CpaBHeHHE ApoOei.

CrnoxeHue W BbIYMTaHUE JpoOel. YMHOXKEHUE M JieleHue ApoOeil; B3auMHO-OOpaTHbIE
npobu. HaxoxaeHue yacTu 1esoro u Ieyioro Mo ero 4acTy.

Hecatuunas 3anuch apoOeil. IlpencraBienne necsTuuHONW ApoOM B BUE OOBIKHOBEHHOM.
N300paxeHne OECATUYHBIX ApoOed TOukaMM Ha 4YUCIOBOM mOpsMod. CpaBHEHHME JECSITHUHBIX
JIpOOeH.

Apudmernaeckue 1eHCTBHS ¢ AECATHUYHBIMU Apo0siMu. OKpyTIIeHHE JeCATUYHBIX APOOEH.
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Pemenne TeKCTOBBIX 3amad apupMETHUECKUM crocoOoM. Pemenwe normveckux 3ajad.
Pemenue 3amau nepeOopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcnoib3oBaHHME HpPU PELICHUU 3ajad
TaOJIUL ¥ CXEM.

Pemenne 3amay, conepkamyx 3aBUCUMOCTH, CBS3BIBAIOIIUE BEJINYUHBI: CKOPOCTb, BpEMH,
paccTosiHue; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EAMHMIIBI H3MepeHHs: Macchl, 00bEMa, IEHBI;
paccTosiHus, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHUS KaKJOW BEJTUUYHHBI.

Pemenuie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHue AaHHBIX B BUJE TaOIUL], CTOJIOYATHIX AUArPaAMM.

Harasignas reomerpust

Harnsnele npeacraBieHus o ¢purypax Ha INIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, YIo,
JIOMaHasi, MHOTOYTI'OJIbHHK, OKPYKHOCTb, Kpyr. Yroia. IIpsMo#, OCTpbIi, TynmoM M pa3BEPHYTHIN
YTJIBIL.

JlinHa  oTpe3ka, METpUYEeCKHEe €IWHULbI JJIMHBL. JlnuHa 5omaHOM, nepuMerp
MHOT'OYTOJIbHUKA. MI3MepeHne n NocTpoeHue YIiloB ¢ IIOMOILBIO TPAaHCIIOPTHPA.

Harnsgaele npenctaBieHust o GUrypax Ha IJIOCKOCTH: MHOTOYTOJBHHK; HPSIMOYTOJIbHUK,
KBaJ[paT; TPEYTOJIbHUK, O PABEHCTBE (PUryp.

N300paxenue Gpuryp, B ToM uucie Ha kieryatoi Oymare. [loctpoenne koHpurypauuii us3
qacTeil MpsiMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KieTdaroi Oymare. Mcmonb3oBaHHE CBOWMCTB
CTOPOH U YIJIOB NPSIMOYTOJIbHHKA, KBaJpaTa.

[Inomanp mpsAMOYTroJbHMKAa U MHOTOYIOJIBHUKOB, COCTABJIIEHHBIX W3 IPSIMOYTOJIBHUKOB, B
TOM uucie Guryp, nu300pakEHHBIX Ha KiieTyaTol Oymare. EnnHuIIbI U3MepeHus TIoaiu.

Harnsinaele  mpeicTaBieHMs O MPOCTPAHCTBEHHBIX — (UIypax:  MPSIMOYTOJbHBIN
napajuienenunen, Kkyo, MHOrorpaHHuKHU. M300pakeHrne nmpocTeiuX MHOTOIpaHHUKOB. Pa3BEpTku
kyOba u mnapamnenenunena. Co3gaHue Mojeneld MHOTOTPaHHUKOB (M3 Oymard, MpPOBOJIOKH,
MJIACTHJIMHA | JIP. ).

O0BEM MPsMOYTOIBHOTO Mapaienenunesa, kyoa. Enquauier namMepenus oobEma.

6 kaacc
HarypanbHblie unciia



Apudmernueckne IEHCTBUS € MHOTO3HAYHBIMU HAaTypalbHBIMM 4HCIaMU. YucioBble
BBIPQ)KEHUS, TOPSAJOK NEHCTBUH, MCIIONB30BaHHE CKOOOK. Vcrosib30BaHHME IPH BBIYMCICHUSX
IIEPEMECTUTENIBHOTO U COYETATEIIBHOTO CBOMCTB CIIOKECHHS M YMHOXKEHHS, PacIpeleINTEIbHOIO
cBoiicTBa yMHOeHUs. OKpyIJIeHUE HATYpaJbHBIX YACEN.

Jlenurenu M KpaTHble 4Kciaa; HauOOJbIIMN OOIIMHA JeNuTellb M HauMeHbliee oollee
KpaTtHoe. J[eTMMOCTh CyMMBI U IIPOU3BEICHNUs. [leneHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOICTBO IpoOH, COKpamieHue apobdei. CpaBHeHHE U
ynopsaounBaHue Ipobel. Pemienue 3ajady Ha HaxXOXKJEHME YacTH OT LEJIOr0 M IEJIOro IO €ro
yactu. JlpoOHOe uuciio Kak pe3ynbraT AeneHus. llpeacraBienue necatnyHodl OpoOu B BuUje
OOBIKHOBEHHOH JIpoOM W BO3MOKHOCTB MPEICTABICHUS OOBIKHOBEHHOM APOOH B BHJE ACCATUYHOM.
Jecartuunple npoOu M MeTpuueckas cuctema Mep. ApupMeTuueckue IeHCTBUS U 4YUCIIOBBIE
BBIPA)KEHUS ¢ OOBIKHOBEHHBIMH H JECATUYHBIMU APOOSMHU.

Otnomenue. [lenenne B JaHHOM OTHomeHWH. MacmTab, mnponopuus. IIlpumeHnenue
IIPONOPLUI IIPU PELICHUU 3a]1a4.

[Tonstue mpoueHTa. BeluncieHne NpolneHTa OT BEIMYMHBI U BEJIMYMHBI 110 €€ MPOLCHTY.
BripakeHne NpOLEHTOB AECATHYHBIMU JpoOsiMu. Pemenuwe 3amay Ha mpoueHTH. BripaxkeHnue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

IHos0:kMTENBHBIE M OTPHLATEIbHbIC YHCJIA

[TonoxxurensHble U OTpULATENbHbIE Yncaa. Llensle yncna. Moaynp 4ucia, reoMeTpudecKas
UHTEpIIpeTanuss Moayias uucna. M3o0pakeHune yucesnl Ha KOOPAMHATHOM npsiMoi. YmucioBbie
npomexyTku. CpaBHeHHME 4yHceld. ApUpMeTHYecKHe JeHCTBHS C  IOJIOKUTEIBHBIMU U
OTPULATENIbHBIMU YUCIIaMHU.

[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenne Touek U GUryp Ha KOOPAUHATHOH MIIOCKOCTH.

BykBeHHbIe BbIpasKeHU s

[Ipumenenue OykB Julsl 3allMCH MaTEMaTUYECKUX BBIPAKEHUM M IpennoxkeHuil. ColicTBa
apupmMeTrueckux JeicTBUi. BykBeHHbIE BBIpa)KEHUS M YHCIIOBBIE IOJCTAHOBKH. DByKBEeHHBIE
paBeHCTBA, HAXOXKJICHHE HEM3BECTHOTO KOMIOHEHTa. PopMyIibl; (hOpMyIIbl IEPUMETPa U TUIOIIA M
OpsMOYTOJIbHUKA, KBajipaTa, 00bEéMa napajuienenunena u Kyoa.
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Pemnienne TeKCTOBBIX 3a1au apuMeTHUECKUM crocoOoM. PemieHue orndyeckux 3ajad.
Pemenue 3a1au nepe6oOpoM BceX BOSMOMKHBIX BApUAHTOB.

Pemenne 3amay, comepKamx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYUHBL: CKOPOCTb, BpPEMS,
paccTosiHue; 1I€Ha, KOJUYECTBO, CTOMMOCTb;, IPOU3BOJUTEIBHOCTh, BpeMs, OOBEM pPaOOTHI.
EnvHMIBI W3MEPEHHs: MacChl, CTOMMOCTH; PAacCTOSIHUS, BPEMEHH, CKOPOCTH. CBSA3b MEXKAY
€AMHUIIAMU U3MEPEHUS KaX 101 BEJINYNHBI.

Pemenne 3amauy, CBS3aHHBIX C OTHOLICHHWEM, NPONOPLUMOHAIBHOCTHIO  BEJINYMH,
IPOLIEHTaMU; pElIeHNE OCHOBHBIX 33J1a4 Ha ApoOU U IPOILEHTHI.

OneHka M NMPUKHUJIKA, OKpyriieHHe pe3ynbTarta. CocTaBieHHe OYKBEHHBIX BBIpRXEHUI 110
YCIIOBUIO 33aJ1a4H.

[IpencraBneHne AaHHBIX C MOMOIMIbIO Tabmui W avarpamm. CronbuaTble JuUarpamMMbl:
YTEHHE U OCTpoeHue. YTeHre KpyroBbIX AUArpaMM.

Haruasinnas reomerpus

Harnsnaele npencraBienus o gpurypax Ha IJIOCKOCTU: TOYKA, MpsMas, OTPE30K, JIyd, yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3anMHOe pacnonoxkeHwe JBYX TMpsAMBIX Ha IUIOCKOCTH, MapajulesIbHbIE IPsIMBIE,
NEPIEHIUKYIIApHbIE NpsiMble. M3MepeHue pacCTOSHUM: MEXAYy ABYMS TOYKaMH, OT TOUYKH JI0
MPSAMOM; JJIMHA MapuIpyTa Ha KBaJpPaTHOM CETKE.

W3mepenne u INOCTPOEHHE YIJIOB C IOMOIIBIO TPAHCHOPTHpAa. Buibl TpeyroJbHHUKOB:
OCTPOYTOJIbHBIN,  MPSIMOYTOJIbHBIN,  TYNOYTOJbHBIM;  paBHOOENPEHHBIH, PaBHOCTOPOHHHIM.
YeTbIpEXYrOIbHUK, NPUMEPBl YETHIPEXYTOJbHUKOB. lIpSAMOYroibHMK, KBaapaT: HCIIONIb30BaHHUE
CBOMCTB CTOpOH, yrjoB, aAuaroHaineil. M3o0paxeHne reomeTpuuyeckux (QUIryp Ha HEITUHOBAHHOU



Oymare ¢ HCIOJIB30BaHUEM LUPKYJsA, JUHEWKH, YroibHHKA, TpaHcrnoprtupa. [loctpoenus Ha
KJIeT4aToi Oymare.

Ilepumerp MHOroyronapHuka. [loHsTHe MIomany GUrypsl; €AMHULBI U3MEPEHUS IUIOIAIH.
[TpubnmxEénnoe M3MepeHue mionany Guryp, B TOM 4uclie Ha KBaJpaTHOU ceTke. [Ipubnmxénnoe
M3MEpEHUE JUIMHBI OKPY>KHOCTH, IIJIOLAJN KpyTa.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBAs U 3€pKajbHasi CAMMETPUHU.

ITocTpoeHre CUMMETPUYHBIX (UTYD.

Harnsiiaeie nmpeacTaBiaeHus O MPOCTPAHCTBEHHBIX (DUTypax: mapajuiesnenumnes, Kyo, mpusma,
nupamuzia, KOHyC, WWIMHAP, mwap U cdepa. M3o0paxkenue npocrpaHcTBeHHbIX ¢Guryp. IIpumepst
pa3BEPTOK MHOTOTPAHHUKOB, LIMIMHIpPA U KoHyca. Co3aaHue Mozene MpoCTpaHCTBEHHBIX (UIYp
(13 6ymaru, IpOBOJIOKH, TUTACTUIIMHA U Jp.).

Ilonatue  o0bEMa;  enuHMLBI  u3MepeHUss  o0bEMa. OOBEM  HPSIMOYrOJIBHOIO
napajienenunesna, Kyoa.

IInanupyemble pe3y/ibTaThbl 0OCBOeHHSA y4eOHOro npeamera « MaremaTuka»
OcBoenne ydeOHOTO Kypca «MaremaTtuka» B 5-6 KjaccaX OCHOBHOHM IIIKOJIBI JIOJDKHO
o0ecreynBaTh JOCTIKEHUE CIETYIONINX IPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

5 kaace

Yuciia ¥ BbIYHMCICHHSA

— IloHumare W NpPaBUIBHO YHOTPEONSATH TEPMHUHBI, CBA3aHHBIE C HATypaJlbHBIMU YHUCIIAMU,
OOBIKHOBECHHBIMU U JICCATUIHBIMU JIPOOSMHU.

— CpaBHuBaTh U YNOPSAJOYMBATH HATypalibHbIE YHUCIA, CPAaBHMBATh B MPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIC IPOOH, ACCSITHYHBIC APOOH.

— CoOTHOCUTH TOYKY Ha KOOPJUHATHOW (YMCIIOBOW) MPSIMOM C COOTBETCTBYIOIIUM €U YHCIOM U
n300paxxaTh HaTypalbHbIE YKCIIa TOUKAMHU Ha KOOPJAUHATHOMN (YMCIOBOM) MPSMOM.

— Bemonnate apudmernyeckue IEHCTBUS C HATypalbHBIMH YHCIaMH, C OOBIKHOBEHHBIMH
JIpOOSIMU B MPOCTEUIITUX CITyYasiX.

— BbINoaHATE NpOBEPKY, IPUKHUAKY PE3yJIbTaTa BHIYUCICHUH.

— Oxpyrnarh HaTypalbHbIE YKCIIA.
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— Pemarb TekcTOBBIE 3a7auM apU(PMETHUECKUM CHOCOOOM M € TOMOIIBI OPraHM30BaHHOIO
KOHEYHOTr o nepedopa BCceX BOZMOKHBIX BAPUAHTOB.

— Pemarp 3amaum, coneprkamue 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIWYHMHBI: CKOPOCTb, BpEM,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTD.

— Hcnonp3oBaTh KpaTKue 3alIUCH, CXEMbI, TAOIHUIIbI, 0003HAUEHUS IPU PEILICHUH 3a7au.

— Ilonp30BaTbCs OCHOBHBIMHM €IMHUIAMU HU3MEPEHMs: IIE€HbI, MAacChl; PacCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpAXXaTh OJIHU €MHMIIBI BEJIMYUHBI Yepe3 JpyTHe.

— HW3Bnekarb, aHanM3upoOBaTh, OIEHHBATh HWHGOPMAIMIO, MPEACTABIEHHYI B Talnuie, Ha
CcTONOUaTON nuarpaMMme, UHTEPIIPETHPOBATh MPECTABICHHBIE JNaHHBIE, UCIIONb30BaTh JaHHBIE
IIPU pEIIeHUH 3a/au.

Haruasinnas reomerpus

— [Ilonp30BaTbCs TreOMETPUYECKUMH MOHSTUSAMM: TOYKa, MpsiMas, OTpPE30K, Jyd, Yroil,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

— IlpuBoauTh mpUMeEpsl OOBEKTOB OKPYKAIOUIETO MHUpPA, HUMEIIUX (OpMYy H3YUYEHHBIX
reoMeTpUYecKux puryp.

— Hcnonp3oBaTh  TEPMHHOJNOTHIO, CBA3aHHYI0O C  yIJlaMH:  BepUIMHA  CTOPOHA; C
MHOTOYI'OJIbHUKAaMHU: YroJl, BEPIINHA, CTOPOHA, AUAroHallb; C OKPYKHOCTBIO: pajnyc, TUAMETD,
LEHTP.

— H3oOpaxarh M3ydeHHblE T€OMETpHUECKUE (DUTYPHl HA HEIMHOBAHHOM M KJeT4aToi Oymare c
MOMOILBIO IIUPKYJISA U TUHEHKH.

— Haxoautp AJMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C MOMOIIBIO JIMHEHKU, CTPOUTH
OTPE3KH 33/1aHHOM JITMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca.



Hcnonp30BaTh CBOWCTBA CTOPOH M YIVIOB NPAMOYTOJIBHUKA, KBaapaTa Uld UX IOCTPOCHMS,
BBIUMCJICHMS IUIOIAAN U IEPUMETpa.

Bbuncnare mepuMerp W IUIOMAAb KBajpaTa, MPSMOYTOJIbHUKA, (DUTYp, COCTaBICHHBIX U3
NpSMOYTOJIBHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIETYaTOl Oymare.

ITosp30BaTbCcd  OCHOBHBIMM ~METPUYECKMMHU €IMHULAMU H3MEPEHHs JUIMHBL, IUIOIIAJM;
BBIPAXKaTh OJHU €IMHUILbI BEJIMYNUHBI YEPE3 NPYyTHE.

PacnioznaBate mapasienenumnen, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOIHIO: BEPLIMHA, PeOpPO I'paHb,
U3MEPEHUs; HAXOJUTh U3MEPEHUS Mapajuiesenumnena, Kyoa.

Bbruucnate 00bEM Ky0a, napamiesnenunena IO 3aJaHHbBIM M3MEPEHMSIM, IOJIb30BATHCS
€IMHUIIAMU U3MEepEeHus 00bEMa.

Pemate HecloXHbIE 3aJaud HA M3MEPEHHE T'E€OMETPUUECKUX BEIUYMH B IPAKTHUECKUX
CUTYalUsX.

6 KJjacc
Yucya 1 BbIYUCICHUA

3HaTh U MOHUMATh TEPMHHBI, CBS3aHHBIE C PA3TUYHBIMU BUJAMH YHUCENl U CIOCOOAMH HX
3aIKCH, TEPEXOJUTh (€CIIM 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aMMCH YKCIa K IPYTOM.
CpaBHUBaTh ¥ YIOPSAOYMBATH IIE€TbIC 4YHCIA, OOBIKHOBEHHBIC U JECATHYHBIC IpOOH,
CpPaBHUBATh YMCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BbimonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHEMBI, apudmeTHuecKkue JeHCTBUS C
HATYpaJIbHBIMM W IEJILIMH  YHCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU  JIPOOSIMHU,
MOJIOKUTEIBHBIMHU M OTPHUIATEIILHBIMUA YUCITIAMH.

BbruncnsaTe 3HAYEHHUS YHCIOBBIX BBIPAXKEHHM, BBINOIHATh MPUKHAKY U OLEHKY pe3yibTara
BBIUMCJICHHUM; BBINONHITH MPeoOpa30BaHUSl YHCIOBBIX BBIPAXKEHHII Ha OCHOBE CBOWMCTB
apuMeTUIECKUX JIeHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJWHATHOW MPSIMON C COOTBETCTBYIOUIMM €i YHCIOM U U300paxarhb
Yrclia TOYKaMU Ha KOOPIWHATHOW MPSMOM, HAaXOAUTh MOAYJb YHCIIA.

COOTHOCHUTH TOYKH B MPSAMOYTOIBHON CHCTEME KOOPJUHAT C KOOPIMHATAMHU 3TOM TOUKH.
OKpyTJISTH [EJbIe YHCIa U ISCATUIHBIC IPOOH, HAXOAUTh TPHOIKCHUS YHCETT.

YucJioBble U OYKBEeHHbIE BbIPAKEHUS

[TonuMate u ynmoTpedaTh TEPMUHBI, CBS3aHHBIEC C 3aMKMCHIO0 CTETICHU YUCIIa, HAXOIUTh KBaapaT
U KyO 4rciia, BEIYUCISATH 3HAYSHHS YHCIIOBBIX BBIPAXKEHUH, COJIEPIKAIIUX CTETICHH.
[lonb30oBaTbcs TNpU3HAKaMU JEIUMOCTH, pacKiIa[blBaThb HaTypalbHbIE YHCIAa HAa TPOCTHIE
MHO>KUTEJIN.

[Tonb30BaThcs MacITaboOM, COCTABIATH IPONOPILUU U OTHOLLIEHHUS.

Hcnonp3oBath OYKBBI i 0003HAUEHHUS YHCENl MPU 3aMKUCH MATEMaTHYECKUX BBIPAKECHUH,
COCTaBJISITh OYKBEHHBIC BBIPAXKEHUS U (HOPMYJIIbI, HAXOIUTh 3HAUYCHUsI OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIsI HEOOXOIUMBIE MTOJICTAHOBKHU U TIpeoOpa3oBaHUsl.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3a1a4

Pemate MHOTOIIArOBBIE TEKCTOBBIE 337a4l ApU(PMETUIECKUM CIIOCOOOM.

Pemats 3anaun, cBA3aHHBIE C OTHOLIEHHEM, MPOMOPLHUOHAIBHOCTHIO BEIMYWH, IPOLEHTAMY;
pemaTh TpY OCHOBHBIE 33/1a4M Ha IPOOU U MPOLIEHTHI.

Pemare 3agmaum, coxepikaliue 3aBHCHUMOCTH, CBSI3bIBAIOIIME BEJIMUYMHBL CKOpPOCTH, BpeMH,
paccTosiHue, 1LIeHa, KOJWYECTBO, CTOMMOCTh; MPOU3BOIUTEIHHOCTb, BpeMs, 00bEéMa paboTHl,
UCHONB3Yysl apudmMeTnyeckue AEWCTBUS, OLEHKY, NPUKUAKY; I[0JIb30BaThCsl €IUHULIAMHU
MU3MEpPEHUS COOTBETCTBYIOIUX BEJUYMH.

CoctaBnsiTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aJauu.

W3Bnekate wHGOpMANMIO, MPEACTABICHHYI0O B Ta0nWIax, HAa JMHEWHOW, CTONOYATON WM
KpYroBOW JuarpamMmax, MHTEpPIPETUPOBATh NMpEACTABICHHbIE JAAHHBIE; HCIOJIb30BaTh JIaHHBIE
IIPY PELIECHUN 3a7ay.

[TpencraBisTh MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harnsanas reomerpust



[IpuBoauTh, TpHUMEPHl OOBEKTOB OKPYKAIOLIEIO0 MHpa, HMMEIMUX (OpMY HU3YUYEHHBIX
TEOMETPUUECKUX TIOCKMX M MPOCTPAHCTBEHHBIX (QUTYp, MPUMEPHI PaBHBIX U CUMMETPUYHBIX
buryp.

H300paxaTh ¢ MOMOIIBIO LUPKYJIS, JIUHEHKHU, TPAHCHOPTUPA HA HEJIMHOBAHHON U KJIETYaTOU
Oymare H3y4yeHHBIE IIJIOCKHE TreoMeTpuieckue ¢GUrypsl U KOHGUTYpalUH, CUMMETPUYHBIC
burypsi.

[Tonb30BaThCA r€OMETPUUYECKUMH TOHATUSMU: PABEHCTBO (GUTYP, CUMMETPHS; HCIOJIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CAMMETPUH, LIEHTP CUMMETPHUH.

HaxoauTh BeJMYMHBI YIJIOB U3MEPEHUEM C MOMOILBIO TPAHCIIOPTHPA, CTPOUTH YIUIBI 3a/1aHHOMN
BEJIMYMHBI, I10JIb30BAaThCA IPU PEUIEHMM 3a/ad IpajyCHOM MEpoW YIJOoB; pacno3HaBaTh Ha
yepTexKax OCTPbINA, MPSIMOU, pa3BEPHYTHIN U TYIION YIJIBL.

BblucnaTe JUIMHY JIOMaHOW, IEPUMETP MHOIOYIOJbHUKA, I10JIb30BAThCs €IMHULIAMU
W3MEPEHUS IJIMHBI, BBIPAXKATh OJHU €MHULIBI U3MEPEHUS [UIMHBI U€PE3 APYyTHE.

Haxonutb, UCHOnb3ysh 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUA: MEXIY JABYMsS TOYKAMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY IIyTU HA KBaJAPAaTHOM CETKE.

Bbruucnate miomaab (GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BaTh pa3OHeHUE
Ha MPSAMOYTOJILHUKH, HA paBHbIE (QUTYpHI, JOCTPAaWBaHUE JI0 MPSMOYTOJIbHHUKA; MMOIb30BATHCS
OCHOBHBIMM €IMHULIAMU U3MEPEHUs IJIOLIAAN; BbIpaXkaTh OJHU €IUHUILbI U3MEPEHUS IJIOLAAN
yepes Apyrue.

Pacno3naBate Ha MOAENSX M H300paKEHUSAX MUPAMUAY, KOHYC, LWJIMHJD, HCIIOJIb30BaTh
TEPMHHOJIOTHIO: BEPILMHA, peOdpo, IpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxath Ha KJIeT4aToil Oymare mpsMOYyToJIbHBIN Mapaieienumne].

Bbraucnsate 00bEM MPSMOYTOJIBHOTO MapaiieNenumnena, Kyba, MOoib30BaThbCsl OCHOBHBIMU
eAMHUIIAMU U3MEpPEHUS 00bEMa; BEIPAXKATh OJTHU €IUHUIIBI U3MEepeHusl 00bEMa uepe3 Ipyrue.
Pemate HeciiokHbIE 3alaud Ha HAXO0XJIEHUE TI'€OMETPUUYECKHUX BEJIUYMH B IPAKTHUECKUX
CUTYaLUsX.



5 kaacc (170 yacoB)

TemaTnuyeckoe MIIAHNPOBaAHUE

HaszBanue pasaena,

DnekTpoHHbIEe (IU(PPOBEIE)

Ne TE€MBbI, KOJIMYECTBO OcHOBHOE coziepKaHue OcHoBHbIE BUIBI A€ATEILHOCTH 00YUaIOLIUXCSI
o0pa3oBaTeNnbHbIE PECyPChHI
4acoB
1 | HarypanbHbie yncna. Hecsatuunas cucreMa | YuraTh, 3anuchiBaTh, CpPAaBHUBAThb HATypaJIbHbIC
HelictBus ¢ cuMcleHus. Psij HaTypanbHBIX | 9WClla; TpeyiaraTh ©W  00CYXKIaTh  CIIOCOOBI
HaTypaJbHBIMU YUCIIaMH | yucen. HarypanbHblii  psAl. | yHOpAIOYMBAHUS YUCE.

(43 u)

Yucno 0. HatypanbHble uncna
Ha KOOPJAWHATHOW TPSMOIL.
CpaBHeHue, OKpYyTIJIEHUE
HaTypaJIbHBIX YHCEIT.

Apudmernueckue IercTBUS C

HaTypaJIbHBIMU YHCIIaMHU.
CaoiicTBa HYJIs npu
CIIO)KEHUM M  YMHOXXCHUH,
CBOMCTBA  €IUHHLBI  IIPU
YMHOKEHUH.

[TepemecTurensHOE u
COYETATEIIBbHOE CBOICTBa
CIOKEHMSI M YMHOXXEHHS,

pacnpeacIMTCIbHOC CBOIMCTBO
YMHOKCHHA.
Z[eJ'II/ITCJ'II/I U KpAaTHBIC 4YHUCIIA,

pa3yioKeHue qyucia Ha
MHOXUTEIH. [enenue c
OCTaTKOM. IIpoctsie u

cocTaBHble uyucia. [Ipu3Haku
IenmnuMocTH Ha 2, 5, 10, 3, 9.

CreneHb ¢  HaTypaJbHbIM
MIOKa3aTeJIeM.
Yucnossle BBIPAKCHUS;

MOPSAIOK IEUCTBUM.
Pemenne TeKCTOBBIX 3a/1a4 Ha
BCE apudmernyeckue

N300paxkaTh KOOPAMHATHYIO MPSAMYI, OTMEYarTh
yyuciaa TOYKAMH HAa  KOOPAMHATHOW  MPSMOH,
HaXOJUTh KOOPIUHATHI TOUKH.

HccnenoBaTh CBOMCTBA HATYpaJIbHOTO psa, YMCENT
0 u 1 mpu c0)KEeHUU U YMHOKEHUU.

Hcnonb30BaTh MpaBUIIO OKPYIJICHUS HATypPabHBIX
Yucell.

BeimonaaTe  apudmeTnyeckue IeNCTBUA c
HAaTypaJIbHBIMU YWCJIAMH, BBIYHCISATh 3HAYCHHS
YHUCJIOBBIX BBIPAKEHUN CO CKOOKaMHU U 0€3 CKOOOK.
3anuchIBaTh MPOU3BEICHUE B BHJIC CTCIICHU, YUTATh

CTEIIEHHU, UCIIOJIB30BaTh TEPMUHOJIOTHIO
(ocHOBaHWe, TIOKa3aTelb), BBIYUCIATH 3HAYCHUS
CTETIEHEN.

BBIONMHATE NPUKHIKY M OLEHKY 3HA4eHUH

YHUCJIOBBIX BBIPAXECHUH, NpeaIararb U IPUMEHATH
MIPUEMBI IPOBEPKH BBIUMCIICHUM.

Hcnons3oBaTh npu BBIYHCIICHUAX
NEPEMECTUTCIIBHOC HW  COUYCTATCIILHOC CBOMCTBA
CJIOKCHUS U  YMHOXKCHUA, PpacClnpeaACiIMTCIbHOC

CBOMCTBO  YMHOXEHUS; dbopmynupoBath U
NPUMEHATh TpaBUia MPeoOpa3oBaHUs YHCIOBBIX
BBIpQKEHUII Ha OCHOBE CBOMICTB apudMeTnyecKux
JENUCTBUMN.

Uccnenosath YHCIIOBBIE 3aKOHOMEPHOCTH,
BBIBUTaTh ¥ OOOCHOBBIBATH TUIIOTE3HI,
hopmynupoBaTh 0000IIeHNsT W BBIBOABI IO




JNCHCTBUA, Ha [BI)KCHHE U
MOKYIIKH.

pe3yJibTaTaM MPOBEIEHHOTO UCCIETOBAHMS.
@opMyJIUPOBATH  ONPEHECHEHUS  ACIUTENS U
KpaTHOTO, Ha3blBaTh JEIUTEIM U KpaTHbIC YUCIIA;
pacro3HaBaThb IPOCTbIE MW  COCTAaBHBIE YMHCIA;
(hopMyaupOBaTh U IPUMEHATH MPU3HAKH JTCTUMOCTH
Ha 2, 3, 5,9, 10; npuMEHATb aNTOPUTM Pa3JIOKEHUS
Yyycaa Ha TMPOCThIE MHOKUTEJU; HAXOAUTh OCTaTKHU
OT JICJICHHS M HEIOJIHOE YaCTHOE.

Pacno3HaBath MCTUHHBIC U JIOJKHBIC BBICKA3LIBAHHS
0 HaATypaJbHBIX YHCIIaX, MNPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBaHUA U
OTPHULIAHUS BBICKQ3bIBaHU M 0 CBOMCTBAX
HaTypaJIbHbIX YHCEI.

KoncTpynpoBare MaTeMaTH4YECKUE MPEIIOKEHUS C
TMIOMOIIBIO CBA30K «U», «HIINY, «ECIH..., TO...».
Pemate  TekcToBBIE  3amauu  apuMETHUECKUM
crocoboM, HCIOJNb30BaTh 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMHU (CKOPOCTh, BpPEMS, PACCTOSIHUE; IICHA,
KOJIMYECTBO, CTOMMOCTh M JIp.): aHAIM3UPOBATh W
OCMBICTTUBATh TEKCT 3a/auu, NepedopMyIupoBaTh
yCIOBUE, W3BJEKaTh  HEOOXOAMMBIE  JaHHBIE,
YCTaHABIIMBATh 3aBUCHUMOCTH MEXIY BEIUMYWHAMH,
CTPOUTH JIOTUYECKYIO LIETIOYKY PACCYKACHUM.
MoaenupoBaTh XOJ PELICHHS 33a4d C MOMOUIBIO
PUCYHKA, CXEMBbI, TAOIHIIBI.

[IpuBoguTh, pazbupaTh, OIEHWUBATH pPa3IUYHBIC
pelieHus1, 3aMucH perieHNi TEKCTOBBIX 3a/1a4.
Kputnueckn o1eHUBaTh TOJYYEHHBIH pe3yJbTarT,
OCYIIIECTBJISATh CAaMOKOHTPOJIb, MPOBEPSAs] OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOUTh OIMIMOKH.

Pemate 3amaum ¢ momomipio mepebopa  Bcex
BO3MOJKHBIX BapUaHTOB.

3HAKOMUTHCS C UICTOPUEH Pa3BUTHS apU(DMETHKHY.

Harnsannas reometpus.
JIvHMM Ha TIIIOCKOCTH
(12 9)

Touka, npsimasi, OTPE30K, JyY.
Jlomanas. M3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE

Pacno3naBate Ha deprexax, pUCYHKaxX, ONUCHIBATH,
UCTOJb3ys TEPMHMHOJIOTHIO, W M300paxarb ¢
IIOMOIIBK)  YEPTEKHBIX MHCTPYMEHTOB: TOYKY,




€AVUHULI U3MEPEHUs JJIVHBIL.
OKpy>KHOCTb U KpYT.
[IpakTrueckas
«Iloctpoenue
OKPY>KHOCTEN».
VYron.  IIpsMoi,  OCTpBHIii,
TYNOM W Pa3BEPHYTHIA YTJIbI.
N3mepenue yrios.
[IpakTuueckas
«IlocTtpoeHue yrios»

paborta
y3opa  u3

pabora

npsIMyl0,  OTpe30K,  JIyd, yroj, JOMaHylo,
OKPY>KHOCTb.
PacrioznaBath, NPUBOAUTH TNPUMEPHI OOBEKTOB

peambHOr0 MHpa, HMEIMX (OpMy H3YUYEHHBIX
¢buryp, OLeHUBATh UX JMHEHHbIE pa3MepBI.
Hcnons3oBare JMHEHKY H  TPaHCHOPTHP  Kak
MHCTPYMEHTBI [UI1 IIOCTPOCHUS U HU3MEPCHHUS:
U3MEPATh JUIMHY OTpEe3Ka, BEJIIMYMHY YIJla; CTPOUTH
OTPE30K  3aJaHHOM  JJIMHBIL, YroJ, 3aJaHHOU
BEJIIMYUHBI;  OTKJIAAbIBATh  LUPKYJIEM  paBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTb 33JaHHOTO paguyca.
N300paxkaTh  KOHQUTYypalMud  T€OMETPUYECKUX
¢buryp u3 OTpE3KOB, OKPYKHOCTEH, MX dYacTeil Ha
HEJIMHOBAHHOM M KJeTdaroil Oymare; mnpejiaraTh,
ONUCBIBaTh M OOCYXJaTh CIIOCOOBI, aJTOPUTMBI
IIOCTPOCHHS.

Pacnio3naBath M u300pakaThb Ha HEJIMHOBAHHOH MU
KJIeT4aroil Oymare mpsMOH, OCTpBIM, TyIoOMH,
Pa3BEPHYTHIN YIUIbl; CPABHUBATH YIJIBI.

BbruncnsiTe AMHBI OTPE3KOB, JOMAHBIX.

Ilonnmars M HCHOJIB30BaTh NPU PEIICHUU 3a1ad
3aBUCUMOCTH MEXKIy €IVNHUIAMH METPUYECKON
CUCTEMBI Me€p; 3HAKOMUTHCS C HEMETPUYECKUMU
CUCTEMaMHU Mep; BBIpaXaTb [UIMHY B PAa3JIMYHBIX
enuHuIax u3Mepenus. Hccienoate ¢urypsl u
KOH(UTYypalyu, UCHO0JIb3Ys IIU(PPOBbIE PECYPCHI.

OOBIKHOBEHHBIE IPOOH
(48 4)

HpoOb. ITpaBunbHBIE u
HEeNpaBWIbHbIE Jpoou.
OcHOBHOE CBOICTBO JApoOH.
CpaBHeHme 1poOeii.

Cnoxenure W BBIYHUTAHHE
OOBIKHOBEHHBIX Tpo0ei.
CwMmerragaas TpOOb.
YMHOXKEHNE Hu JIeJICHUE
OOBLIKHOBEHHBIX npobeii;

B3aUMHO-O0paTHBIEC TPOOH.

MogenupoBatb B Tpaduueckod, HpeaMETHOU
dbopme, C TIOMOIIBIO KOMIIBIOTEpA TOHATUA U
CBOWCTBa, CBA3aHHBIE C OOBIKHOBEHHOM JIPOOKIO.
UnTtarh W 3alKCHIBATh, CPABHUBATH OOBIKHOBCHHBIC
npobu, mpesaratb, OOOCHOBBIBAaTH M OOCYXKIATh
CIIOCOOBI YITOPSITOUNBAHUS IPOOCH.

N300paxaTh OOBIKHOBEHHBIE JPOOM TOYKAMHU Ha
KOOPJMHATHOM MPSMOI; HUCIIOJIB30BATh
KOOPJIUHATHYIO TIPSIMYIO JIUIsl CpaBHEHUS APOOEH.
®dopMyIHpOBaTh, 3aMCHIBATE C IMOMOIILI0 OYKB




Pemenne TeKCTOBBIX 3ajad,
COJIEpIKAIINX Ipoou.
OcHOBHBIE 337124 Ha IPOOH.
[Tpumenenue OyKB JUIs 3aIIUCH
MAaTeMaTHUYECKUX BBIPAKCHUN
U MIPEJITI0KEHUH.

OCHOBHOE€  CBOWMCTBO  OOBIKHOBEHHOH  JpoOw;
UCTOJb30BaTh OCHOBHOE CBOMCTBO JpOOHM  JUist
COKpamieHus: Apobeil u mpuBeneHus JIpodu K
HOBOMY 3HAaMEHATENIO.

[IpencraBisTh  CMEIIaHHYKO  JIpoOb B BUAE
HENPAaBUJIBHOM Y BBIJEIATH LICJIYI0 4acTh 4UCla W3
HEeMpaBUIbHOM Ipo0H.

Beimonnate apupMeTHIeCcKue JENCTBUSA c
OOBIKHOBEHHBIMU JIpOOSIMU; TPUMEHSATh CBOWCTBa
apumMeTHuecKux NEeUCTBUN M1 PalMOHAIA3AINH
BBIYMCIICHUM.

BpINOJMHATE NOPUKUAKY W OLEHKY pe3yibTara
BBIYMCIICHUI; Tpeajarartb U IMPUMEHATh NPUEMBI
IIPOBEPKHU BBIYMCIICHUM.

[IpoBoauTh  HccnenoBaHus  CBOMCTB  JapoOeid,
ONMpAsiCh  HAa YHUCIIOBbIE 3KCHEPUMEHTHI (B TOM
YHCIIe C TIOMOIIbIO KOMITBIOTEPA).

Pacno3naBaTh MCTHUHHBIE U JIOKHBIE BBICKA3bIBAaHUS
0 Jpo0siX, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
CTPOUTH BBICKa3bIBaHUS u OTPHUIIAHUS
BBICKA3bIBAaHUM.

Pemarp TekcTOBBIE 3a7aud, colepiKallue ApoOHbIE
JIaHHbIC, U 3aJa4¥ HA HAXOXKJIECHUE YacTHU LEJIOro U
LEJOro MO €ro 4YacTH; BBIABIATH MX CXOJCTBA M
paznuyusi.

MopenupoBaTh XOJ pEHIEHUs 33Ja4d C IOMOILIBIO
PHUCYHKA, CXEMBbI, TA0IHIIBI.

[IpuBomuTh, pa3dupaTh, OLEHUBATH pa3IHYHBIC
peuieHus, 3alucH peIeHu TEKCTOBBIX 3a/1a4.
Kputnueckn o1eHUBaTh TOJYYEHHBIH peE3yJbTarT,
OCYHIECTBJISATh CaMOKOHTPOJIb, MPOBEPSS OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIIMOKH.
3HAKOMUTHCS C UICTOPUEHN pa3BUTHS apU(DMETHKH.

Harnsnnas reomerpus.
Muoroyroiasauks (10 1)

MHOroyroiasHuKH.
YeTbIpEXYroJIbHUK,
MIPSIMOYTOJIBHUK, KBaJpar.

OnuceiBath, HCIIONb3Ys TEPMHUHOJIOTHIO,
n300pakaTh C MOMOUIbIO YEePTEKHBIX HHCTPYMEHTOB
U OT pyKH, MOJEIUpoBaTb M3  Oymaru




[TpakTuueckas pabora
«IIocTtpoenue
MPSIMOYTOJIbHUKA c
3aJaHHbIMU CTOpOHaAMU Ha
HEJMHOBAHHOMI Oymare».
TpeyronapHUK.

[Tnomane u epUMETP
MIPAMOYIOJIbHUKA 5
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3
MPSIMOYTOJIbHUKOB, ~€IUHUIIBI
U3MEpeHus IJIOUIA/IH.

HepI/IMeTp MHOT'OYT'OJIbHUKA.

MHOI'OYTOJIbHUKH.

[IpuBoauTh TpUMEpHl OOBEKTOB PEATLHOTO MHPA,
MMEIOIINX bopmy MHOI'OYT'OJIbHHKA,
MPSIMOYT OJIbHUKA, KBaJipara, TPEYroJIbHHKA,
OLICHUBAaTh MX JIMHEWHbIE pa3Mepbl. BpIUMCIATH:
NEpUMETP TPEYTOJIbHUKA, IIPSIMOYTOJIbHUKA,
MHOI'OYTOJIbHUKA;  IUIOIIA[b  HPSMOYTOJIbHUKA,
KBajipara.

N3o0paxaTh OCTpOYroJibHBIC, MPSAMOYIOJIbHBIE U
TYNOYTOJbHBIE TPEYTOJIbHUKHU.

Ctpouth Ha HEIMHOBAHHON W KjeTyaToil Oymare
KBaJpaT W NPSIMOYTOJBHUK C 33JIaHHBIMU JUTHHAMH
cTopoH. MccienoBaTh CBOMCTBAa HPSIMOYTOJIBHHKA,
KBaJpara MyTEM OHKCIIEPUMEHTA, HAOIIOJIEHUs,
HU3MEpEHUs, MOJICIUPOBAHUS; CPABHUBATH CBOMCTBA
KBaJpaTa u MpsIMOYTOJIbHUKA.

KoHcTpynpoBath MaTeMaTH4YECKUE MPEITIOKEHUS C
IOMOIIBID  CBSI30K  «HEKOTOPBINY, «WTII000M».
Pacno3HaBath MCTUHHBIC M JIOJKHBIC BBICKA3bIBAaHUS
0 MHOTOYTOJIbHHKAX, TPHUBOJAUTH TMPUMEPHI U
KOHTPIPUMEDPBI.

HccnenoBath 3aBUCUMOCTH IUIOIIAIA KBaJpara OT
JUTMHBI €r0 CTOPOHBI.

Hcnonb3oBarh CBOMCTBAa KBAJAPATHOM CETKU ISt
MOCTpoeHUsT PUryp; pazduBaTh NPSIMOYTOJBLHUK Ha
KBaJpaThl, TPEYTOJbHHUKH; COCTABISATH (PUTYPHI W3
KBaJpaTOB U TMPSMOYTOJIHHUKOB U HAXOJUTh HX
JI0MIa/1b, Pa30UBaTh (PUTypPHI HA IPSIMOYTOJILHUKH U
KBaJpaThl ¥ HAXOUTh WX TUIOIIA/Ib.

BreipakaTh BeNMUMHY IUIOMIAAM B Pa3IMYHBIX
eAMHUIIAX U3MEPECHUS] METPUYECKON CHUCTEMBI MeEp,
MOHMMAaTh M HCHOJB30BATh 3aBHUCHUMOCTH MEXIY
METPUYECKUMHU €TMHUIIAMH U3MEPEHUS TIIOMIAH.
3HaKOMUTBHCA C MPUMEPAMH MPUMEHEHHS IUIOLIaan
W TepuMeTpa B MPAKTHUECKUX CHUTyalusx. Pemarh
3a/laud = M3 peaJbHON KU3HM, Npeajaratb U




00CyX/1aTh pa3JIMYHbIE CTIOCOOBI PEIICHUS 3a/1a4

JlecaTHUHBIE IPOOH
(38 1)

JlecsiTuuHas 3amuch JpoOei.

CpaBHeHME JIECITHYHBIX
IpoOeit.

JleicTBusS C  JE€CATHYHBIMHU
JIPOOSIMHU. Oxpyrienue

JECATUYHBIX TPOOEH.
Pemenne TEKCTOBBIX 3ajad,
coJiep KaIImx Ipoowu.
OcHoBHbIE 337]a4l Ha 1po0Ou

[IpencraBnsaTe  OecATUYHYIO  ApoOb B BHUJE
OOBIKHOBEHHOM, YUTaTh W 3aMUCHIBATh, CPABHUBATH
JecATUYHbIe ApoOu, Impemiararb, 0OOCHOBBIBATh U
o0cCyXIaTh CIOCOOBI YHOPSIOYMBAHUS J1ECATUYHBIX

IpoOei.

N300paxaTh JAecATUYHBIE JpoOM TOYKAMHU Ha
KOOPAMHATHOMU IIPSIMOM.

BeiiBnaTe  cxoxcTBa M pasnuuMs  [IPaBUIL
apudmeTnuecKkux  JOEHCTBUI ¢  HATYpaTbHBIMH
YUCIaMU U IeCITUYHBIMU IPOOSIMH, OOBSICHATD HX.
Beinonnate apupMeTHIeCKue JIEUCTBHUS c

JNECSITUUHBIMH JIPOOSIMU; BBIMOIHATh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCIICHHUI.

[IpuMeHATh CBOWMCTBA apUPMETHUYCCKUX JICHUCTBUI
JUISL palMOHAIIM3aH BBIYUCICHUM.

[IpuMeHsTh NpaBUIIO OKPYIJICHHUS  JIECATUYHBIX
npobeit.  [IpoBoauth  HWCClenOBaHMUS ~ CBOMCTB
JNECATHUYHBIX JpoOel, omupasich Ha YHUCIOBbIC
OKCIICPUMCHTBI (B TOM qucJie C IIOMOIIIBIO

KOMITBIOTEpA), BBIABUTaTh THUIMOTE3bl U TPUBOIHUTH
X 000CHOBAHWUSI.

PacniozHaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS
0 Npo0siX, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
CTPOUTH BBICKa3bIBaHUS u OTPHULIAHUS
BBICKa3bIBaHU.

Pemath TekcTOBBIE 3a7auu, colepiKallie APoOHBIE
JTaHHBIC, U HA HAXOXKJCHHE YacTH LIEJIOr0 U ILIEJIOro
10 €ro YaCTH; BBISBIIITh UX CXOJCTBA U PA3JIMYHUSL.
MoaenupoBaTh XOJ PEIICHHS 3aa4yd C MOMOIIBIO
pUCYHKa, cXeMbl, Ta0nuibl. [IpuBoauTh, pa3douparts,
OIICHUBATh PA3JMYHBIE PEIICHUS, 3alHCH PEUICHUN
TEKCTOBBIX 33]1a4.

OnepupoBarh APOOHBIMH YHCIAMU B PEATBHBIX
JKA3HEHHBIX CUTYaLHsIX.

Kputnyeckn OLEHMBATH TMOJYYECHHBIN pE3yJbTar,




OCYILIECTBIISITh CAMOKOHTpPOJIb, MPOBEpss OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOUTh OIIHOKH.
3HaKOMUTBHCS C UCTOPHEN pa3BUTHUS apU(PMETUKH.

Harnsagnas reomerpusi.
Tema wu ¢urypsr B
npoctpanctse (9 u)

MHOrorpaHHMKH.
N3obpaxenue
MHOI'OTPaHHUKOB. Mopnenun
IIPOCTPAHCTBEHHBIX TEIL.
IIpssMOyTONBHBIN
napajuiejienunes, KyO.
Pa3Béprku KyOa u
napajuleJIenuneaa.
[IpakTuueckas pabora
«Pa3BépTka KybOay.

O0BéM KyOa,
IIPSIMOYTOJIBHOTO
napajuiesenumnena

Pacnio3naBate Ha  dYeprexkax, pHUCYHKax, B
OKpY>KaroIeM Mupe IPSIMOYTOJIbHBII
napajuiesienumnea, Kyo, MHOTOTPaHHHUKH, OTHCHIBATH,
UCIOJIb3YSl TEPMUHOJIOTHIO, OLEHUBATH JIMHEWHBIE

pa3Mepsl.
[IpuBoauTh mpuUMEpbl OOBEKTOB PEATBbHOIO MHPA,
HUMEIOLINX bopmy MHOT'OTPaHHHKA,

MPSIMOYTOJIBHOTO TapajuieNenumnena, Kyoa.
N3o6paxaTs Ky0 Ha KiIeTyaTol Oymare.
UccnenoBath cBoiicTBa Ky0a, MNPSIMOYTOJIBHOTO
napajuieJienunesa, MHOTOIPAaHHUKOB, HCIOJIb3Ys
MOJIETIH.

PacnioznaBate U u300pakaTh pa3BEPTKU Kyba WU
napasuieNienumnesaa. MonenupoBaTh Ky0 u
napajuiesnenunesa u3 Oymard ¥ npoyux MaTrepualios,
OO0BSCHATH CIIOCOO MOIETUPOBAHUSL.

Haxomuth  m3MepeHus, BBIYUCIATH  IUJIOMIAIH
MOBEPXHOCTH; O00BEM  Kyba, MPSIMOYTOJIHLHOTO
napajuiefienuneaa;  UccieloBaTh  3aBUCHMOCTD
o0béma kyba OT UIMHBI ero pedpa, BBIABUTATH U
000CHOBBIBaTh TUIOTE3Y.

HaGmtonate #u  TPOBOAWTH  AHAIOTUU  MEXIY
MOHATUAMH TUIOHIAAM W OO0BEMA, TepumeTpa u
MJIOIIA M TOBEPXHOCTHU. Pacno3HaBaTh UCTUHHBIE U
JIO)KHBIE ~ BBICKA3bIBAaHUS O  MHOTOTPaHHUKAX,
MPUBOJAUTH TMPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHHS BHICKA3bIBAHUH.
Pemars 3amaun u3 peaabHON KU3HU.

[ToBTOpeHue u
0606menue (10 )

[ToBTOpEHME OCHOBHBIX
MOHATHA W METOAOB Kypca 5
Kj1acca, 0000IIeHe 3HaHUH

BeruucnaTe 3HaYEHHsI BBIPAXKEHUH, COJEp KAIIUX
HaTypajbHbIE YKCIIa, OOBIKHOBEHHBIE U JECATUYHBIC
IpoOu, BBIIOIHATH MPeoOpa3oBaHUs YHCEl.

BriOupare crnoco® cpaBHEHUS 4HCesl, BBIYUCICHHH,
MIPUMEHSTh CBOMCTBa apu(PMeTHYECKUX AeHCTBUI




JUTSL pallMOHATN3alMHA BIYUCIICHHH.

Ocy1iecTBIAThH CaMOKOHTPOJIb BBITOTHAEMBIX
JIECTBUI u CaMOTIPOBEPKY pe3yibTaTa
BBIYUCIIEHUI.

Pemate 3amaun W3 peanbHON >KM3HU, NPUMEHSTH
MaTeMaTUYeCKUe 3HAHMS JJIA pelIeHus 3adad U3
JIPYTUX YYEOHBIX TPEIMETOB.

Pemate 3agauu pazHbIMU CrOcOOaMH, CpaBHUBATh
CII0COOBI perieHus 3aJ1a4H, BBIOMpATH
paIMoHaIbHBINA CII0CO0.

6 kaace (170 yacon)

HasBanue paznena,
Ne | Tembl, KOITHYECTBO

OcHOBHOE coJiepKaHue

OcCHOBHBIE BUIBI IEATEILHOCTH 00YJaIOIINXCS

OneKTpoHHbIE (HUPPOBHIE)
00pa3oBaTeNbHBIE PECYPCHI

4acoB
1 | HarypanbHble uncna Apudmernyueckue neicTBus ¢ | BeimomHATH apudmeTnyeckue JIEUCTBHUS c
(30 9) MHOT'03HaYHbIMU MHOT'03HaYHBbIMU HaTypaJIbHBIMU quCcIaMy,

HaTypaJIbHBIMU YHUCJIaMU. | HAXOAUTh 3HAYEHUS YHUCIIOBBIX BBIPAXKEHUH CO
Yucnossle BBIP@)KEHUS, | CKOOKaMM M 0e3 CKOOOK; BBIYMUCIATH 3HAUCHHS
MOPALOK JIEUCTBUMN, | BBIPAXKEHUM, COAECPKALIMX CTEIECHU. BBINOIHATH
HCIIOJIb30BaHUE CKOOOK. | MPUKUAKY W  OIEHKY 3HAa4YeHUH  YHCIOBBIX
Oxpyrnenue HaTypaJlbHbIX | BBIDQKEHUN, MNPUMEHSTh  NPUEMBI  MPOBEPKHU
YUCell. pesynbprara. lcnonb3oBaTb INpU  BBIYUCIICHUSAX
Jlenutenn M KpaTHBIE YHUCIA; | IEPEMECTUTEIBHOE M  COYETAaTEIbHOE CBOMCTBA
HauOOoIbIINN OOIIMH | CIIOKEHUSI W YMHOXKEHHUS, pPacIpelesIuTeNIbHOE
JEIUTENIb W HAaUMEHBbLIEE | CBOMCTBO YMHOXEHUS OTHOCUTEIBHO CIIOXKEHUS,
o0111ee KpaTHoe. CBOWCTBA apU(PMETUUECKUX JICHCTBUH.
Pasnoxenne qucna Ha | MccnenoBath YHUCIIOBBIE 3aKOHOMEPHOCTH,
IIPOCTBIE MHOKUTENH. | IPOBOJUTH YHUCIOBBIE DKCIIEPUMEHTHI, BBIIBUTaTh U
JlenumocTb CYMMBI U | 000CHOBBIBaTh TUIOTE3BI.
npousBeneHusa. Jlenenne ¢ | @opMynnpoBaTh  ONpENENIEHUS  JAEIUTEN U
OCTATKOM. KpaTHOTO, HauOoJbIIero oOmero JAeNuTens |

Pelienne TeKCTOBBIX 3a7a4.

HaUMEHBLIEro OOLIero KpaTHOro, MpOCTOr0 U
COCTABHOT'O YMCEJI; UCIOJIb30BaTh 3TH MOHATHUS IIPU
pelIeHuu 3a1ay.

[IpyuMeHTh aaropuTMbl BHIYMCICHUS HaUOOJBIIETO




o0miero fgenuTens W HaWMEHBIIEro  OOIIEro
KpPaTHOTO JIBYX YHUCEJ, AJITOPUTM PA3JIOKEHUS Yncia
Ha MPOCThIE MHOXKHUTEIIH.

UccnepoBats ycnoBusi genumocty Ha 4 u 6.
UccnenoBath, o00cyxnaTh, GOpMyaupoBaTh U
O6OCHOBBIBaTB BBIBOJI (0] 4ETHOCTU CYMMBI,
MPOM3BEICHUS: ABYX YETHBIX YUCEN, IBYX HEUETHBIX
YHCIIe, YETHOTO U HEUETHOTO YHCEIL.

HCCJ’IGI{OB&TB CBOMCTBaA ACIIUMOCTH CYMMBI H
MIPOU3BCACHUSA YUCLII.
HpI/IBOI[I/ITL IIPpUMCPLBI YHUCCII C 3aJaHHBIMHU

CBOMCTBAMHM, pAaCIIO3HABaThb BEPHBIE M HEBEPHBIC
YTBEPXKACHHUSI O CBOMCTBAaxX 4YHUCEN, OIpPOBEprarhb
HEBEPHBIE YTBEPKICHUS c IIOMOILIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBaTte MaTeMaTU4YECKHE IPEIIOKEHUS C
IIOMOIIBIO CBA30K «U», «HIIN», «ECIH..., TO...».
Pemate TexkcTOBBIE 3aa4M, BKIIOYAIOIINE NOHATHUSA

JEIUMOCTH, apuQMeTUIECKUM crocobom,
HCII0JIb30BATh nepebop BCEX BO3MO>KHBIX
BapHaHTOB.

MoaenupoBaTh XOJ PELICHHS 33a4d C MOMOUIBIO
PUCYHKA, CXEMBbI, TAOIHIIBI.

[IpuBoguTH, pazbupaTh, OIEHUBATH pPA3JIUYHBIC
pelLIeHMs, 3alUCH PELIEHUN TEKCTOBBIX 3a/1a4.
Kputnyeckn OLEHMBATH MOJTYYECHHBIM pE3yJbTar,
HaxOJUTh OIIMOKH, OCYIIECTBISATH CaMOKOHTPOJb,
IIPOBEPsIsl OTBET HA COOTBETCTBUE YCIOBUIO.

Harmsannas reomerpusi.
[IpssMble Ha IUTIOCKOCTH
(74)

[lepnieHIUKYISIpHBIE TIPSIMBIE.
[TapannensHbIe IpsMBIE.
Paccrossnne Mexny naByms

TOYKaMHU, oT TOYKHN 0
IpsIMOW, JUIMHA IyTH Ha
KBaJPAaTHOMN CETKE.

ITpumepsl IPSIMBIX B

MIPOCTPAHCTBE

Pacno3snaBate Ha deprexkax, pPUCYHKax Ciy4yau
B3aMMHOI'0 PaCIOJIOKEHUS ABYX MPSAMBIX.
N300paxaTh c IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB HAa HEIWHOBAHHOM M KJIETYATOU
Oymare JBe TIepeceKkaroliuecss IMpsMble, JIBe
MapajuieJIbHblE  MpsMBIE,  CTPOUTH  MPSAMYIO,
MEPIEHIUKYIISIPHYIO JaHHOM.

[IpuBoauTH IIPUMEPBI MTapaJuIEIbHOCTH "




MEPIEHIUKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
PacnioznaBats B MHOT'OYTOJIbHUKaX
NEePIEHAUKYISIPHBIE U IapajuIeJIbHbIE CTOPOHBI.
N300paxaTh MHOTOYTOJBHUKU C IapauIeIbHBIMHU,
MEePIEHIUKYISIPHBIMUA CTOPOHAMH.

Haxoautb paccrosiHue MexAy ABYMsl TOYKaMH, OT
TOYKM JI0 MNPAMOW, IJUHY IyTH Ha KBaJpaTHON
CeTKe, B TOM UYHMCJIC HCIIOJIb3Ys IU(PPOBHIE PECYPCHI.

Hpo6wu (32 1)

OOBIKHOBEHHASA JIpO0Bb,
OCHOBHOE CBOWCTBO JApo0OH,
COKpAIICHHE JIpOOeii.
CpaBHenue u
yIOPSIOYMBAHHUE APOOCH.

Hecarnanbie npoou u

METpHYECKasi CHCTEMa Mep.
Apudmernueckue IercTBUS C

OOBLIKHOBEHHBIMH H
OCCATUYHBIMU I[pO6$[MI/I.
OTHolIEHHE. Jlenenue B
JaHHOM OTHOIIICHHUMH.
Macmra6, npomnopiusi.
Ilonstue MPOLIEHTA.

Breraucnenue ImponeHTa OT
BEJIMYMHBI M BEJIMYUHBI MO €€

MPOLICHTY.
Pemenne TeKCTOBBIX 3ajad,
COJIEpIKaIINX npobu U
MIPOIICHTHI.

[IpakTuueckas pabota
«OTHoOMIEHNE JUTHHET

OKPYKHOCTH K eé AUaMETPY».

CpaBHHMBaATh W YIOPSAIOYMBATH JIPOOH, BBIOMPATh
crocob cpaBHEHUS IpOOEH.

[IpencraBnsaTe  mecaTHYHBIE JApoOM B BHIE
OOBIKHOBEHHBIX JpOo0eii M OOBIKHOBEHHBIE B BHUJIE
JIECITUYHBIX, HCIIOIL30BAaTh SKBHBAJIEHTHBIE
MIPEJICTaBJICHHS JPOOHBIX YKCEN IMPU MX CPAaBHEHUH,
MIPU BBIYHCIICHUSIX.

Hcnons3oBarts JECATUYHBIC Ipobu pu
peoOpa3oBaHUU BEIMYUH B METPUUYECKON CHUCTEME
Mmep.

Bemonuare  apudmernueckue  AeHCTBUSA ¢

OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.
BbruncnsaTe 3HAa4YEHMsI BBIPAKEHUH, COAEpIKALUX
OOBIKHOBEHHBIE M JI€CATUYHbIE JPOOU, BBINOIHSITH
npeoOpa3oBaHusi  ApoOei, BbIOMpaTh  CIOCOO,
MPUMEHSTh CBOMCTBa apuU(PMETUUYECKUX JeHCTBUIM
JUIS paliMOHAIN3alH BIYMCIEHUH.

CocTaBniTh OTHOIIEHMS] W NPONOPLHUH, HAXOIUThH
OTHOILIEHHUE BEJIWYMH, JEIINTh BEJIUYHMHY B JaHHOM
oTHomeHuu. Haxoautsb 9KCIIEPUMEHTAIILHBIM
yTEM OTHOILIEHHUE JJUHBl OKPY)KHOCTH K €€
IaMeTpy.

WnTepnperupoBarh Macmitad Kak — OTHOIIEHHE
BEJIMYMH, HaXOOUTh MaciuTad IUlaHa, KapThl H
BBIUUCIISATh PACCTOSHUSI, UCTIONB3Ys MacIITal.
OOBSACHATb, UYTO TaKoe TPOLEHT, YHNOTPEOIATh
00OpOTHI pPeYd CO CIOBOM «IIPOLEHT». BbIpaxkaTh
MPOIICHTBI B JApOOSX W JpoOM B TMPOIICHTAX,




OTHOIICHHE ABYX BEJIMYMH B MPOIICHTAX.

BbluMcnsaTe OPOLEHT OT 4YMciaa M YUCIO IO €ro
npoueHTy. OKpyrisiTh IpOoOU U MPOLIEHTHI,
HAXOJUTh MPUOIMKEHUS YHCE.

Pemarp 3amaun Ha 4acTH, MPOLEHTHI, MPOMOPLHH,
Ha HaxOXJeHHE JpoOu (IIPOLIEHTA) OT BEIMYUHBI U
BeMMYMHBI 10 e npobu (IpOLeHTy), apodu
(mpo1eHTa), KOTOPBIN COCTABISAET OJJHA BEIUUYMHA OT
npyroii.  IlpuBogutb, pa30Ouparb, OICHUBATbH
pa3IUyYHbIE PELICHUS, 3allMCU PEIIEHUN TEKCTOBBIX
3a/ad.

W3Bnekath nHGOpMANMIO W3 TAONHIl M AHArpaMM,
HMHTEPIPETUPOBATH TAOJUYHBIE TaHHBIE, ONPEICIISTh
HauOoJbllee W HaUMEHbIIEE U3 IPECTaBICHHbIX
JTAHHBIX.

Harnmsannas reomerpusi.
CummeTtpus (6 1)

OceBas CUMMETpPHUS.
IlenTpanpHas cUMMETpUSL.
ITocTpoeHne CUMMETPUYHBIX
dburyp.

[IpakTnueckas
«OceBasi CHMMETPHSI».
CuMMeTpust B IPOCTPAHCTBE.

pabora

PacnioznaBate Ha uyeprexax U HM300paKEHUSX,

n300paxkatb OT pPYKH, CTPOUTh C TIOMOIIBIO
WHCTPYMEHTOB  ¢urypy  (OTpe3oK, JIOMaHYIO,
TPEYrOJIbHUK,  HPSIMOYTOJbHHUK,  OKPYKHOCTB),

CUMMETPUYHYI0 JAHHOW OTHOCUTEIBHO MPSAMOM,
TOUKH.

Haxomute npuMmepsl CUMMETPUH B OKpYXKarolleM
mupe. MogenupoBath U3 Oymaru aBe QUIypHI,
CUMMETpPUYHbIE OTHOCHUTENILHO MIPSIMOI;
KOHCTPYUPOBaTb T'€OMETpUYECKHE KOH(pUTYpaIuH,
UCIIOJIb3YSl CBOMCTBO CHUMMETPUH, B TOM YHCIE C
MIOMOILBIO IIU(PPOBBIX PECYPCOB.

UccnenoBath ~ cBOWCTBA  WM3Y4YEHHBIX  (uryp,
CBSI3aHHBIE C  CHUMMETpPHEW,  HUCIOJIb3YS
AKCIIEPUMEHT, Ha0JI0/IeHIE, MOIETUPOBaHUE.
OO0ocHOBBIBaTh,  ONpOBEprarb  C  MOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHUS O CHMMETPUH QUTYP.

Beipaxkenuss ¢ OykBamu

(64)

[Tpumenenue OyKB JUIsl 3aIIUCH
MaTE€MaTHYECKUX BBIPAXKECHUN
U Ipe/ulokeHul. bykBeHHbIE
BBIDQ)KEHUS] W YHCIIOBBIE

Hcnons3oBaTh 6YKBLI JJIA 0003HaYCHHS qucell, 1nmpu
3allUCH MaTEMAaTHYCCKHUX yTBep)K)IeHHfI, COCTaBJIATH
6YKB6HHLIC BBIPpAKCHUS 11O YCJIOBUIO 3aa4U.

I/ICCJ'IGJIOBaTI) HECJIOKHBIC YHUCJIOBBIC




IIOICTAaHOBKH.
bykBeHHbIE paBeHCTBa,
HaxXOXJCHUE  HEU3BECTHOIO

KOMITIOHEHTa. POopMyIIbI

3aKOHOMEPHOCTH, HCIIONb30BaTh OYKBBI JUIS HX
3aIHCH.

Beruncnsate  4mciioBoe  3HaueHHWE ~ OYKBEHHOIO
BBIPAXKCHUS IIPU 3aJaHHBIX 3HAYCHUAX 6yKB
3anuchiBaTh (GOPMyINBI: TIEPUMETpa M  IUIOMIAAN
NpAMOYIrOJIbHUKA, KBajpara; IJIUHBI OKPYXXHOCTH,
IUIOLIAJM KPYra; BBINOJIHATH BBIYHCICHHS [0 3THM
bopmynam.

CocTaBisaTh (OPMYIIBI, BBIPAKAIOIINE 3aBUCUMOCTH
MEKIY BEIMYMHAMH: CKOPOCTb, BPEMsl, PaCCTOSHHE;

LICHa, KOJIMYECTBO, CTOUMOCTb;
MIPOU3BOJIUTENIBHOCTb, BpeMs, O0O0BEM  paboTHI;
BBINOJIHATH BBIYMCICHUS IO 3TUM (OpMYIIaM.

Haxonuts HEU3BECTHBIN KOMIIOHEHT

apuMeTUYECKOro NeUCTBHUS.

Harnsannas reomerpus.
Q@urypsl Ha IJIOCKOCTH
(14 v)

YeThIpEXYroJbHUK, IPUMEPHI

YEThIPEXYTOJIbHUKOB.
[IpssMOyTONBHUK, KBaJpar:
CBOMCTBa  CTOpPOH,  YIJIOB,
TUaroHaJIeH.

Nsmepenne  yrnos.  Buael
TPEYTrOJIbHUKOB.

IlepumeTp MHOTOYTrOJIBHUKA.
[Tnomans gurypsr. ®opmyssl

nepuMeTpa M IUJIOMIAIH
NIPSIMOYTOJIBHUKA.
[TpubnuxénHoe  m3MepeHue
rIomaau Guryp.
[IpakTruyeckas pabota

«[Inomanp kpyra»

N300paxaTh Ha HETMHOBAHHOM M KJIeTYaTOW Oymare
C HCIOJb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOJbHUKY C 33JaHHBIMH CBOMCTBaMM: C
NapajuIeIbHBIMY, TEPHEHINKYISIPHBIMYA, PaBHBIMU
CTOPOHAMHU, IPSIMBIMU yriamu u ap.,
paBHOOeIpeHHBIH TpeyroiabHUK. Ilpemnarate
00CyXJaTh CIIOCOOBI, aITOPUTMBI TIOCTPOCHHUSI.
Hccnenosars, UCIIOJIb3YS HKCIEPUMEHT,
HaOmroeHue, MOJICJINPOBAHHE, CBOICTBa
NpsMOYroJbHMKA,  KBajpaTa,  pa30uBaTh  Ha
TpeyroinbHUKU. (OOOCHOBBIBaTb, OMNPOBEPraTh C
MIOMOILIBI0  KOHTPIIPUMEPOB  YTBEPXKACHUA O
MPsIMOYTOJIbHUKE, KBaJpaTe, paclio3HaBaTh BEpPHBIE
U HEBEPHBIE YTBEPKICHUS.

N3mepsATh M CTPOUTH C IMOMOIIBIO TPAHCIOPTUPA
yIibl, B TOM YHCII€ B MHOTOYI'OJIbHUKE, CPABHUBATh
YIJIBI; PACIO3HaBaTh OCTpblE, MpsIMble, TYIIbIE,
pa3BépHyThle yruel. Pacno3naBarh, H300paXkaTh
OCTPOYTOJIBHBIN, MPSMOYTOJIBHBIA, TYNOYIOJBHBIN,
paBHOOEIPEHHBIN, pPABHOCTOPOHHUHN TPEYTOJIbHUKH.
BbruncnsTe nepuMeTp MHOTOYTOJIbHUKA, IIONAdb




MHOTOYTOJIbHUKA pa30MeHHeM Ha MPsIMOYTOJIbHUKH,
Ha paBHBIC (QUTYpPHI, HCHOJb30BaTh METPUYCCKHE
€AVHULBI U3MEPEHUS JUIMHBI U TUIOLIA/IH.
Hcnonp3oBare npuOIMKEHHOE H3MEpEHHE JIUH U
wionaaed Ha KieTdyaTtoil Oymare, mpuOMMKEHHOE
M3MEpPEHUE JTMHBI OKPY)KHOCTH, IJIOIAAN KPYTa.

IlonoxurenbHbBIC n

OTPHIIATEIIbHBIC YHCIIA
(40 u)

enbie uncna. Moayns 4ncia,

reOMETpUYECKas
UHTEPIIpETALNS MOJLYJIS.
UucoBble IPOMEKYTKH.

ITonoxxurenbHbIe "
OTPULIATEIIbHBIE 4KCIIa.
CpaBHEHHE NMOJOKUTEIBHBIX U
OTPULIATEIIBHBIX qKCell.
Apudmernueckue nercTBUs C
ITOJIOKUTEIIBbHBIMU u

OTpUIATEIbHBIMUA YHUCIIAMH.
Pemienue TeKCTOBBIX 3a/1ad.

[IpuBoANTE NpUMEpPHI HUCHOJB30BAHUS B pPEATbHOMN
JKA3HU TMOJIOKUTEIBHBIX U OTPULIATENBHBIX YHUCEIL.
N3o0paxkaTh 1ienble 4HCIA, IOJOKUTEIbHBIE U
OTPULATEIbHBIE YHCJIAa TOYKAMH HA YHCIIOBOU
NpsIMOM, MCHOJIb30BaTh YHUCIOBYIO TMPSAMYIO s
CpaBHEHUS YUCEIL.

[IpuMeHaTh TpaBuia CpaBHEHUSA, YHOPAIOYMBATH
LIEJIBIE YMCIIa; HAXOAUTh MOYJIb YHCIIA.
®opMynHrpoBaTh npaBuiIa BBIYMCIICHHS c
MOJIO)KUTEIBHBIMA W OTPULATEIbHBIMU YHCIIAMM,
HaxXOJWUTh 3HAYEHHS YHCIOBBIX BBIPAKEHHUI,
COACpKAIIMX  JICUCTBUS C MOJIOKUTEIbHBIMU U
OTpUIATEIbHBIMUA YHUCIIAMH.

[IpumeHATh CBOWMCTBA CIIOKEHHUS U YMHOXXEHUS JJISI
peoOpa3oBaHus CyMM U MTPOU3BEICHUH.

[IpencraBnenue qaHHBIX

(6 1)

[IpssMmoyronbHas cucreMma
KOOpPAMHAT Ha  IUIOCKOCTH.
Koopannatsr TOYKH Ha
IIJIOCKOCTH, abciucca
OpAMHaTa.

CronbuaTtble ¥  KpYroBbI€
JUarpaMMsl.

[IpakTnueckas pabota

«ITocTpoenue guarpammy.
Pemrenne TeKCTOBBIX 3ajad,
coJIepKaIIiX JTaHHEIE,
Mpe/ICTaBJICHHBIE B TabIuIiax
1 Ha nnarpaMMax.

OOBSCHATD u WJUTFOCTPUPOBATH IIOHATHE
MIPSIMOYTOJIBHON CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH,
WCIOJIb30BaTh  TEPMHUHOJIOTHIO;  CTPOUTh  Ha
KOOP/AMHATHON IIOCKOCTH TOYKM M (UTypsl IO
3aJlaHHBIM KOOpJMHAaTaM, HaXOAWTb KOOPAMHATHI
TOYEK.

Uurath crTonbuaThle W KPYrOBbIE JHArpaMMBbl;
UHTEPIPETUPOBATh JaHHbIE, CTPOUTH CTOJOYATHIE
JarpamMmal.

Hcnonb3oBate HH(OpMAIMIO, NPEICTABICHHYIO B
Tabiuuax, Ha AuarpaMmax Jiisl pelieHus TeKCTOBBIX
3a/1a4 U 3a/1a4 U3 peanbHON )KU3HU.

Harmsannas reomerpust.
Durypsl

IIpssMOyTONBHBIM

napajieenumen, KyoO,

Pacno3znaBare Ha yeprexax, pUCYHKax, ONUCHIBATH
NUpaMuay, MNOpU3My, [WJIMHAP, KOHYC, Iiap,




B npocTpancTse (9 )

npu3Ma, MUpaMuza, KOHYC,
MWIMHAP, Imap u  cdepa.
N3obpaxenue

MPOCTPAHCTBEHHBIX  UTYP.
[Tpumepsr pa3BEPTOK

MHOTOTPAaHHUKOB, IIWIIMHIPA U
KOHYyca.

[TpakTryeckas pabora
«Co3nanue MoJeen
MPOCTPAHCTBEHHBIX (PUTYDPY.

[lonsatne o00BEMaA; €IMHUIIBI
m3MepeHuss o0béma. O0bEM
MPSIMOYTOJIBHOTO
napajuiejenumnesa,
dbopMyIbl 00bEMA.

KyOa,

n3o00pakaTh MX OT PYKH, MOJETUPOBATh U3 OymMaru,
IJIaCTUIIMHA, TPOBOJIOKU U 1p. [IpuBOANTE IpUMEpHI
O00BEKTOB OKPYXKAIOLIEr0 MHUpPA, UMEIOIIUX (HOPMBI
Ha3BaHHbIX TEJ.

Hcnonb30BaTe TEPMUHOJIOTMIO: BEpIIMHA, pedpo,
IpaHb, OCHOBaHUE, BBICOTA, PaAUYC U JAUAMETD,
pa3BEpTKa.

W3yuaTh, WCHONB3ysd SKCIEPUMEHT, HaOJIIOAEHUE,
U3MEpEHue, MOJACIUPOBAaHUWE, B TOM  YHCIE
KOMIIBIOTEPHOE, U ONMCHIBaTh CBOMCTBA Ha3BaHHbIX
TE€J, BBIABIATH CXOACTBA M Ppa3IUUMs: MEXIY
NAPAaMUJON W IPU3MOM; MEXKAYy UWIMHAPOM,
KOHYCOM H IIapOM.

Pacnio3naBate pa3BEpTKM mMapaienenurena, Kyoa,
IIPU3MBI, IIMPAMMJIBI, KOHYycCa, LWIMHIPA,
KOHCTPYHpPOBaTh JIaHHbIE Tela W3 pa3BEPTOK,
co3maBarb ux wmogenu. CozpaBaTe  MoJeNH
MPOCTPAHCTBEHHBIX GUTyp (U3 Oymaru, MpOBOJIOKH,
IUTACTHIIMHA U JP.).

N3mepsaTs Ha MOJEIAX:
MHOTOTPaHHHUKOB, TUAMETP 11apa.
BeiBomute  Qopmyny oObéma
napajuleJIenunesaa.

Boruncnsate no gpopmynam: o0bEM NpSIMOYroJIbLHOTO
napajenenunena, Ky0a; HCIOIb30BaTh €AMHUIIBI
u3MepeHus: o00bEMa; BBIYUCIATH OO0BEMBI  Tel,
COCTaBJIEHHBIX U3 KyOOB, MapajuleJenuIe/ioB;
pelaTh 3aJa4M ¢ peaJbHbIMU JaHHBIMU.

JUTUHBI pébep

MPSIMOYTOJIbHOT'O

10

[ToBTOpEHME,
000011EeHNKE,
cucremaruzanus (20 9)

[ToBTOpeHMe OCHOBHBIX
MOHSTUH U METOAOB KYypCOB 5
h 6 KiaccoB, 0000lIeHUE U
cUCTEMaTH3aInsI 3HaHUH

BbluMcnsaTe 3HaUEHMsI BBIPAKEHUH, COAEPIKALUX
HaTypaJIbHBbIE, Lenble, MOJIOKUTEIbHBIE u
OTpULIATENbHBIE  YHCIIA, OOBIKHOBEHHBIE U
JECSITUUHBIE JIpOOH, BBINOJIHATH NPEOOpPa30OBaAHUS
4KCell U BBIPA)KEHUH.

BriOupats cocod cpaBHEHHS 4YMCeNl, BBIUYMCICHUH,
NPUMEHSATh CBOWCTBA apu(METHUECKUX JeHCTBUI
JUISL paliiOHaIN3aI[H BIYUCICHUH.




Pemate 3agaun U3 peasbHOM >KU3HH, MPUMEHATH
MaTeMaTUYeCKUe 3HAHMS JJIA pelIeHus 3adad U3
JIPYTUX IPEIMETOB.

Pemarp 3amaum pa3HbBIMH CHIOCOOaMHU, CpaBHUBATH,
BBIOMpATH CIOCOOBI PEIICHUS 3a/Ia4H.
OcylecTBIATh ~ CAMOKOHTPOJb  BBIMOJHAEMbIX
neicTBuit u CaMOIIPOBEPKY pe3ynbrarta
BBIYMCIICHUH.




PABOYAS ITIPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBbI
TlosicHUTEIBLHASA 3aIMCKA

[EJIN U3YUYEHMA YYEBHOI'O KYPCA

Anrebpa sBISeTCS OAHMM M3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHAa OOECIeYHBaeT
W3Y4YECHHUE NPYTUX IUCLMILIMH, KaK €CTCCTBEHHOHAyYHOIO, TaK M TI'yMaHUTapHOIO LIHUKIOB, €€
OCBOCHHME HEOOXOAMMO Ui MPOAOJDKEHHS 0Opa3oBaHUs M B TOBCEAHEBHOW XH3HH. PazButue y
0o0yyaroIuXcsl Hay4YHbIX MPEJCTABICHUH O IPOMCXOXKAEHUM U CYIIHOCTH alre0pandeckux
abcTpakuuid, crocobe OTpakeHHsl MaTeMAaTU4eCKON HayKOHM SIBJIEHHUH M IPOLECCOB B MPUPOJE U
oOuiecTBe, POJIM MaTeMaTHYECKOIO MOJEIMPOBAaHUS B HAYYHOM II03HAHMM U B IPAKTHKE
CrocoOCTBYeT (POPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS M KAa4eCTB MBILIUIEHUS, HEOOXOIMMBIX
JUIS aJjanTalii B COBPEMEHHOM IU(poBOM ob1ecTBe. M3ydenne anreOpsl eCTeCTBEHHBIM 00pa3oM
o0ecrieynBaeT pa3BUTHUE yYMEHUs HAOIOAAaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTU apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBHS U
BBIBOJIbI, (OpMYIHpoOBaTh yTBepxkaAeHus. OcBoeHue Kypca anreOpel oOecrneyuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOYyYarolIMUXCs: OHU HCIOJB3YIOT JACAYKTUBHbIE M WHIYKTUBHBIC
paccyxaeHus, 0000IIeHne U KOHKPeTU3aluio, abcTparupoBanue u aHainoruto. O0ydyeHue anredpe
IpeIoiaracT 3HAUYUTENbHBIA O0BEM CaMOCTOSATEIBHONW JEATENIBHOCTH O0YYaroUIMXcs, MO3TOMY
CaMOCTOSITEJIbHOE ~ pELIeHHe  3a/Jad  eCTECTBEHHbIM  00pa3oM  sBII€TCS  peajau3anuen
JeSTEIbHOCTHOIO ITPUHIINIIA O0yUEHUSI.

B cTpykType nporpaMmsel yueOHOro Kypca «Anredpay OCHOBHOW HIKOJBbI OCHOBHOE MECTO
3aHMMAIOT COJIEPXKATEIbHO-METOAMYECKHE JUHMU: «Yucia M BbIUMCICHUSY; «Anredpanyeckue
BBIPAXKCHUS»; «YPaBHEHMsI M HepaBeHCTBa»; «PDyHkuum». Kaxpas U3 3THX cOLep)KaTeabHO-
METOJMYECKUX JIMHUNA PAa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YYEHHUS Kypca, €CTECTBEHHBIM
o0pa3oM MepervieTasch U B3aUMOACWUCTBYA C APYTMMM €ro JIMHUSMH. B Xone m3yueHus Kypca
0o0yyaromuMcsl MPUXOIUTCS JIOTUYECKH PacCyXk/1aTh, HCIONb30BaThb TEOPETUKO-MHOKECTBEHHBIN
A3BIK. B CBSI3M ¢ 3TUM B NIpOrpaMMy BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTMKH, IPOHU3BIBAIOIINE BCE
OCHOBHBIE  pa3fiesibl MaTeMAaTUYeCKOro O0pa3oBaHMsT U CIIOCOOCTBYIOIIME  OBJIAJICHUIO
00y4aroIMMHUCST OCHOB YHHMBEPCAJIBHOIO MAaTEMaTHYECKOro s3blka. Takum o00pa3oM, MOXKHO
YTBEPKAaTh, UTO COJAEPKATEIBHOW M CTPYKTYPHOI OCOOEHHOCTBIO Kypca «Aredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copepxanuie nuHUN «Hucia U BBIYUCIEHUS» CIIY)KMT OCHOBOM ISl JJAJIbHEHIIIETO0 U3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYAIOLIMXCS JIOTMYECKOTO MBIIIIEHUS, (POPMUPOBAHHIO
YMEHMSI T0JIb30BaThCsl aNTOPUTMaMM, a TaKKe MPUOOPETEHUI0 MPAKTUYECKHX HaBBIKOB,
HEOOXOUMBIX JJIsl TIOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOMW IIKOJIE CBSA3aHO
C palMOHAIBHBIMH U HppalMOHAJIbHBIMU 4YMCIaMH, (POPMUPOBAHUEM IMPEJCTABICHUH O
JEHCTBUTEIIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHMSI YMCIOBOM JMHMM OTHECEHO K CTapUIEMY 3BEHY
o01ero o6pa3oBaHusI.

Conepxxanue JByX aireOpanyeckux JHMHUH — «AnreOpandeckue BBIDOKEHHUS» U
«YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMHPOBAHUIO y OOYUAIOIIUXCSI MAaTEMaTHUYECKOIO
anmapara, He0OXOJMMOTo Ul pelleHHs 3a7ad MaTeMaTHKH, CMEXHBIX MPEIMETOB M MPaKTHUKO-
OpUEHTUPOBAaHHBIX 3a7ady. B ocHOBHOW 1iKkoje Yy4eOHbI Marepuan TPYNIUPYETCs BOKPYT
palMOHATIBHBIX BBIpAXEHUH. AnreOpa IeMOHCTpUPYET 3HAU€HHEe MAaTeMaTHKH Kak s3bIKa IS IO-
CTPOCHHSI MaTEMAaTHUYECKUX MOJIEIIEH, ONMCAaHUsI ITPOLIECCOB U SIBIEHUH peanbHOro Mupa. B 3amaun
oOyueHust aireOpe BXOIAT TaKKe JalbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,
HEO0OXOIUMOro, B YaCTHOCTH, JJIi OCBOGHHMS Kypca HMH()OPMATHKH, U OBJAJIEHUE HaBbIKaMU
JelyKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne cUMBOJIBHBIX ()OpPM BHOCHUT CBOH crienupuyeckuit
BKJIaJ] B pa3BUTHE BOOOpaKeHHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Coneprxanue (pyHKIIMOHATBLHO-TpapUUECKOM JTMHUN HAlleJICHO Ha MOJIY4YEeHUE IIKOJIbHUKAMU
3HaHUN O (PYHKIMSAX KaK BaXKHEHUIIEW MAaTeMaTHYECKOW MOJEIH /I ONMHMCAHHS M HCCIICTOBAHUS
pa3sHOOOpa3HBIX IPOLIECCOB M SIBICHUN B mpupone M odmectBe. M3ydeHue 3TOro martepuana
CIOCOOCTBYET pa3BUTHIO Yy OOYYarOIIMXCS YMEHHS HCIOJb30BaTh pPA3JIMYHbIE BBIPA3UTEIbHBIE



CpeACTBa s3bIKa MAaTE€MaTHKH — CJIOBECHBbIE, CHUMBOJIMYECKHE, TpaduuecKue, BHOCUT BKJIAJL B
(dbopMHpOBaHUE MPEACTABICHUI O POJIM MATEMATUKH B Pa3BUTUU LIUBHIN3AIMH U KYIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CoracHo yuyeOHOMY IIaHy B 7-9 Kiaccax m3ydaeTcsi yueOHBIN Kype «Anredpay, KOTOpbIi
BKJIIOUAET  CJIEAYIOIIME OCHOBHBIE  pa3ienbl  cojepxkaHus: «Uucia W BBIYUCICHUSY,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

VY4eOHbIH TU1aH HAa U3y4YeHue anredpsl B 7-9 Kiaccax OTBOAMT 3 y4eOHBIX yaca B HEJEINIO B
TE€YEHHE KaXKJ0ro rojia 00yueHusi, BCero 3a Tpu roga ooyuenust — 306 yueOHBIX 4acoB.

Coaep:xanue yueOHOro npeamera «AJjaredpa»

7 kiaacce
Yuciia 1 BBIYUCICHUSA
PannonanbHble ynciia

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OAHON GopMbl 3amucu Apodeil K Apyroi.
IloHsAiTHE palMOHAIBHOIO YHUCIA, 3alMCh, CPAaBHEHHE, YIOPSIJAOYMBAHHUE DPALMOHAIBHBIX YUCEIL.
Apudmerndeckue IEHCTBUS ¢ pallMOHAIBHBIMU YMCIaMu. PeleHue 3ajayd U3 peaibHOM MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpe/eleHue, MpeoOdpa3oBaHUE BHIPAKEHUN Ha
OCHOBE ONpEACICHHS, 3alUCh OONBIIMX 4Ynces. [IpomeHTsl, 3amich MPOIEHTOB B BHIE IPOOH U
qpoOu B BHJIE NPOLEHTOB. TpH OCHOBHBIE 3a/laud Ha IMPOLEHTHI, pEeIlIeHUE 337ad U3 pealbHOU
MPAKTHKU.

[IpumeHeHne MPU3HAKOB AEIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIIN HATYPaJIbHbBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHasi MPOIOPLMOHATIBHOCTH.
Anredpanyeckne BbIPaKeHUs

[IepemeHHbIE, YKMCIOBOE 3HAYEHHE BBIPAKECHHUS C NEPEMEHHOW. [[omycTHMbIE 3HAYEHUA
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUJE (opMyibl. Beruucnenus
no ¢opmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHHIA, TOXKJIECTBEHHO DPAaBHBIC BBIPAKEHUS,
npaBuia IpeoOpa3oBaHUs CyMM M IPOM3BEACHUM, MpaBHJa PACKPbITUA CKOOOK M IPUBEICHHUS
MOJI0OHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0OKA3aTEIIEM.

OpnowieHnbl U MHorouseHsl. CreneHb MHorowieHa. CiokeHue, BbIYMTaHUE, YMHOKEHUE
MHOTrOWwIeHOB. DOpMyJIbl COKpalIEHHOIO YMHOMKEHHs: KBAaJApaT CyMMBI M KBaJIpaT DPa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHus

VYpaBHeHHe, KOPEHb ypaBHEHHUS, IpaBHia NpeoOpa3oBaHUS ypaBHEHUS, PAaBHOCHIJIBLHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM INEPEMEHHOW, YHMCIIO KOPHEH JIMHEHMHOIO YpaBHEHWS,
pelieHne JUHEHHBIX ypaBHeHui. CocTaBleHHME YpaBHEHUH IO YCIOBHIO 3ajaud. Pemnienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeitHOe ypaBHEHHE C JABYMs NepeMeHHbIMU M ero rpaduk. Cucrema ABYX JTMHEWHBIX
ypaBHEHUW C JByMsI TIEpEMEHHBIMHU. PereHue cucteM ypaBHEHUN CrocoOOM TMOJICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 € TOMOILBI CUCTEM YPAaBHEHU.

Koopaunartel u rpadpuxku. ®yHkuumn

Koopaunata Toukn Ha mnpsmoil. YUucioBble NpoMEXYTKH. PaccrosHue Mexnay AByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHar, ocu OX m Oy. AGcumcca ¥ opJuHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTU. [lpumepsl rpadgukoB, 3agaHHbIX Qopmynamu. Utenue rpaduxon
peanbHbIX 3aBucuMocTeil. [lonstue Qynkiun. I'paduk Gynkuuun. CoiictBa ¢pyHkuuid. JIuneitHas
bynkims, e€ rpaduk. ['paduk dynkuun y = [x|. ['paduueckoe perieHre TUHEWHBIX YpaBHEHUN U
CUCTEM JIMHENHBIX YPABHEHUMN.

8 kiace



Yuciia 1 BbIYUCICHUSA

KBagpatubiii kopeHb u3 uuncna. llonstue 00 wuppanuoHaibHOM uymciae. [lecaTndHble
NpUOJIMKEHNsT UpPAlMOHAIBHBIX 4Hcen. CBolcTBa apu(PMETHUECKUX KBaJpaTHBIX KOPHEM M HX
IpUMEHEHHE K TPe00pPa30BaHHUIO YUCIOBBIX BHIPAKCHUN M BHIYUCICHUSAM. JlelicTBUTENIbHBIC YNCIIA.

Crenens ¢ 1eabIM MOKa3zateseM 1 e€ cBoiicTBa. CTaHAapTHAs 3allUCh YUCIIA.
Auredpanyeckue BbIpaKeHHUs

KBagpaTHbiil TpEXuieH; pa3iokKeHne KBaApaTHOro TPEXWICHa HA MHOXKUTEIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anrebpamueckoir napobu. CioxeHue,
BbIUUTAHUE, YMHOXEHHE, AeJeHHEe anreOpanyeckux IpoOel. PaiyoHaibHbIe BBIpaKEHHS M HMX
npeoOpa3oBaHueE.

YpaBHeHUSs] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHeH KBaJgpaTHOro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHEHMi, CBOAMIIMXCS K JIMHEHHBIM H KBajapaTHeIM. [Ipocteifmme apoOHO-
paLMOHATIbHBIC YPABHEHHUSL.

I'paduueckas uMHTEpHIpeTanusi YpaBHEHUH C ABYMS NEPEMEHHBIMA M CHUCTEM JMHEWHBIX
YpaBHEHMH ¢ ABYMs IepeMeHHbIMU. [Ipumepsl penieHns cucteM HeTMHEMHbBIX YpaBHEHHUH C ABYMS
[IEPEMEHHBIMH.

Perienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucnoBble HeEpaBeHCTBA W HMX CBoMcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JIMHEHbIe HEpPAaBEHCTBA C OHOM nepeMeHHON. CucTeMbl JIMHEHHbBIX
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

DOyHKIUH

[Tonsatue ¢ynkumu. OOmacTh ompeneneHuss ¥ MHOXKECTBO 3HaueHHH (yHKImu. CrocoOb!
3agaHus QYHKIIHIA.

I'papux ¢ynxnun. Yrtenume cBoiictB ¢yHkumu mo e€ rpaduky. Ilpumepsr rpadukon
(GYyHKLUH, OTpaXKaIOLINX pealibHbIE IPOLIECCHI.

OyHKIIUY, ONKMCHIBAIOIINE MPSAMYI0 W OOpaTHYIO HPONOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpapuxn. Oyaxmun Y = X2,y = %3,y = Vx, y = [x|. I'paduueckoe pemeHne ypaBHEHHH u
CHCTEM ypaBHEHUH.

9 ki1ace
Yuciia 1 BIYUCICHUSA
JleiicTBUTEIbHBIE YHCIA

PannonaneHple yMcna, MppalMOHAJIbHBIE YMCIAa, KOHEUHblE U OECKOHEUHBbIE AECATUYHBIC
npobu. MHOXKECTBO AEMCTBUTEIBHBIX YHCEN; JACWCTBUTEIbHBIE YHCIA KaKk OECKOHEUHBIE
JecsITUUHbIe ApoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBUE MEXKIY MHOMXECTBOM JIEHCTBUTEIbHBIX
YuCell U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JE€HCTBUTENIBHBIX YMCEN, apu(pMEeTHUYeCKHe IEMCTBHUS C JAEUCTBUTEIbHBIMU
YUCJIAMH.

HN3mepenusi, npudInKeHsl, OLEHKH

PazMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JJTUTEBHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[IpuOnmx€HHOE 3HAYEHHE BEJIUYMHBI, TOYHOCTh MpHOMMKeHHd. OKpyTIJIeHHe 4YHCell.
IIpukuaka v oLieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUsI M HEpaABEHCTBA
YpaBHeHud ¢ 0IHO NTepeMEeHHOH

JInneiiHoe ypaBHeHHe. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBagparnoe ypaBHenue. Penienue ypaBHEeHUH, CBOAAIIMXCS K KBaJApaTHbIM. bukBaapatHoe
ypaBHeHuE. [Ipumepsl pelieHus: ypaBHEHUW TPEThEd M YETBEPTOM CTENEHEH pas3ioKEHHEM Ha
MHOKHTEIIN.

Pemenue npoOGHO-paninoHaNBHBIX YpaBHEHHM. Pelienrne TeKCTOBBIX 3a/1a4 alredpandecKum
METOJIOM.

Cucrembl ypaBHeHU

VYpaBHeHHE C ABYMS MEpEeMEHHBIMU M ero Tpaduk. PemieHue cucteM ABYX JTHHEHHBIX

YpPaBHEHUN C JAByMs IEpEMEHHBIMU. PemieHne cucTteM [BYX YpaBHEHHH, OJHO W3 KOTOPBIX



JUHEWHOe, a Japyroe — BTOpou cremneHu. I 'paduueckas mHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenre TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.
HepasencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEVHBIX HEPAaBEHCTB C OJHOW IIEpEeMEHHOW. PemeHue cucTeM JMHEHMHBIX
HEPaBeHCTB C OJHON mnepemeHHOW. KBaapatHbie HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanpatnunas ¢yukius, e€ rpaduk u cBoiictBa. IlapabGona, KOOpAHWHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padpuku ynkumit: y = kx,y =kx+ b,y = S, y = x3,y = +/x, y = |x| u ux cBoiicraa.
Yucii0BbIE N0CJI€10BATEIbHOCTH

Omnpenenenue 1 criocoObl 3a1aHNUs YUCIOBBIX MOCIIEI0BATEIBHOCTEH

[lonsiTHEe 4YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoit N-ro dieHa.

ApudmMernyeckasi M reoMeTpuYecKasi IPOrpeccuu

Apudmernueckas u reomerpuueckas nporpeccu. Popmyssl N-To wieHa apuPpMeTHIECKOR
Y T€OMETPUYECKON IPOTPECCHU, CYMMBbI IIEPBBIX N YJICHOB.

N300pakeHne 4IeHOB apH(PMETUYECKOH W TE€OMETPUYECKOH MNpOrpeccuid TOYKaMH Ha
KOOPJAMHATHOMN MJIIOCKOCTU. JIMHEHHBIN U 3KCIOHEHITUANbHBIA poCT. CII0kKHBIE MPOIIEHTHI.

IlnanupyemMble pe3yabTaThbl OCBOCHHS Y4eOHOr0 mpeamera «AJjredpa»
OcBoenne yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl TOHKHO
o0OecreunBaTh JOCTHIKEHHUE CIEAYIOUINX MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

7 kJaacc

Yuciia v BbIYMCICHHSA

— BbinonHATh, coueTas YCTHbIE M HNHUCbMEHHBIE MpPHUEMBI, apu(MeTHdyecKue JeicTBUA ¢
paLMOHATILHBIMU YUCIIAMH.

— Haxoauth 3Ha4eHMs] YMCIOBBIX BBIPAXKEHUI; MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIUMCJIEHHS] 3HAUYEHUN JAPOOHBIX BBIPAXKEHHM, COIEp)KalluX OOBIKHOBEHHBIE U JIECATUYHBIC
IpooH.

— Ilepexonutek OT 0gHON (OPMBI 3aMCH YHCEN K Apyroi (Ipeodpa3oBbIBaTh AECATUYHYIO APOOD
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO
IpOOB).

— CpaBHuUBaTh U YHOPSAJ0YMBATH PALIMOHAIBHBIE YUCIIA.

—  Oxkpyriirh yucna.

— DBbINOAHATE TPUKUAKY M OLIEHKY pe3yibTaTa BBIYUCICHUN, OIEHKY 3HAYEHMHM YHCIOBBIX
BBIPAKECHU.

— BbINoaHATH 1eHCTBUS CO CTENEHSIMH C HaTypalbHBIMU MOKA3aTEISIMH.

— IlpuMeHATH NpU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYpaJIbHbBIX YHCEI.

— Pemars nOpaKkTHKO-OPUEHTHUPOBAaHHBIE 3ajJjaud, CBS3aHHbIE C OTHOIICHHWEM BEJIMYMH,
MPOMOPLUMOHAILHOCTBIO BEJIMYUH, MPOIEHTAMU; HHTEPIPETUPOBATH PE3YNIbTAaThl PELICHUS
3aja4 ¢ y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

AuredpanyecKkue BbIpasKeHUs1

— MHcnonp3oBaTh anredpanveckyr0 TEPMUHOJOTMIO M CHMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOCHMS yueOHOT0 MaTepuana.

— Haxoauts 3HaueHus: OyKBEHHbBIX BbIpOKEHUHN NP 3aJaHHBIX 3HAUEHUAX TIEPEMEHHBIX.

— BeimonHaTe mpeoOpa3oBaHUs I1IEJIOT0 BBIPAXKEHUS B MHOTOWIEH NPUBEICHHEM I0JIOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

— BbINOAHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH U MHOTOYJI€Ha Ha MHOTOWIEH, IPUMEHSTh
(dbopMyIibl KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.



OcymiecTBIATh pa3nokKeHUe MHOIOWIEHOB Ha MHOXHUTEIH C ITOMOIIbIO BBIHECEHUS 32 CKOOKHU
OOIIEro MHOXHWTENA, TPYNIUPOBKH ClIaraéMbIX, MpPUMEHEHHs (OpMyaT COKpPaLIEHHOTO
YMHOKCHHSL.

[TpuMmensaTh peoOpa3oBaHUs MHOTOYJICHOB JUIsl PELICHMs PA3JIMYHBIX 337ay U3 MaTEeMAaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypajJbHBIMM IIOKAa3aTEJIAMM JJIs [PEoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHeliHbIE YpaBHEHUS C OJHOM IEPEMEHHOM, INPUMEHSS IMpaBWwiIa MEPEXOHa OT
HMCXOJHOTO YpPaBHEHUsS K pPaBHOCUIBHOMY emy. [IpoBepsTh, SBIAETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.
[TonGupare mpuUMepsl Map YUCEN, SBISIONIMXCS PEUICHHEM JIHHEHHOTO YpPaBHEHHS C JBYMS
MIEPEMEHHBIMM.

CtpouTh B KOOPJIUHATHON TUIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHHS C JBYMS TEPEMEHHBIMU;
MOJIE3YACH TPaUKOM, PUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cuctemMbl JBYX JMHEHHBIX YypaBHEHH C JABYyMsl IEPEMEHHBIMH, B TOM YHUCIE
rpagu4ecKy.

CocTaBiATh U pelaTh JUHEWHOE YPABHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHHH IO YCIOBHUIO
3a7]a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJYYCHHBIN pEe3yIbTaT.

Koopannartel n rpadpukn. @yHkuun

N300pakath HA KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM KOOpAHHATaM,
Jy4H, OTPE3KHU, UHTEPBAJIbl; 3alIMChIBaTh YUCIIOBbIE IPOMEXKYTKH Ha alredpanyeckoM s3bIKe.
OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JaHHBIM KOOPJAHWHATaM; CTPOUTH Ipaduku
auHeiHbIX GyHKIui. CTpouTtsh rpaduk GyHKIHMU Y = [X|.

OnwuceBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMHU: CKOPOCTH,
BpEMs, PAaCCTOSHUE; II€Ha, KOJHMYECTBO, CTOMMOCTB; IMPOU3BOAUTEIHLHOCTh, BpeMs, O0BEM
paboTHI.

Haxoxuts 3HaueHne QyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuit crmoco® TpencTaBIeHHUS W aHanu3a WHGOpMAIUMU; H3BIEKaTh H
HMHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 kiaace
Yuciaa 1 BLIYUCIECHUSA

Hcnonb30BaTh HaydalbHbIE IPEACTABICHUS O MHOMKECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHMs] M BbIUMCIEHHUH; M300pakaThb EHCTBUTENbHBIE YHCIA TOYKAMHM Ha
KOOPJIMHATHOM IIPSIMOA.

[TpuMmeHsTh TOHATHE apU(PMETHUYECKOrO KBAJpPaTHOTO KOPHS; HAaXOJUTh KBaJlpaTHbIE KOPHH,
UCIONIB3YSl TpU HEOOXOJUMOCTH KaJbKYJIATOP; BBIIOJIHATH IPEOOpa3OBaHUsl BbIPAXKECHUI,
CoZepKaIIMX KBaAPATHbIE KOPHU, UCIIOJIb3Yysl CBOWCTBA KOPHEM.

Hcnonp30BaTh 3aMCH OOJBIINX M MaJbIX YHCEN C IOMOIIbIO JIECATUYHBIX APOOeH U cTeneHen
yucna 10.

AuredpanyecKkune BbIPaKeHUS

[IpuMeHATh TIOHSATHE CTEMEHM C [EeTbIM I[IOKa3aTesieM, BBIMOJIHATh MPeoOpa3OBaHUS
BBIPAXKEHUM, COJIEPHKANIUX CTEIICHH C IETbIM TOKA3aTeIEM.

BrITONHATE TOXIECTBEHHBIE MPe0oOpa30BaHUs PAIlOHATBHBIX BBIPAKEHUN HA OCHOBE MPaBUI
JIEWCTBUM HAJT MHOTOYWICHAMH M aJIreOpandecKuMH IPOOSIMHU.

PackitanpiBats KBagpaTHBIN TPEXUIEH HA MHOKHUTENH.

[TpumeHsTh TIpeoOpa3oBaHUs BBHIPAKEHUHN IS PEIICHUs PAa3IMYHBIX 3a7ad M3 MaTeMaTHKH,
CMEKHBIX MPEIMETOB, U3 PEATbHOM ITPAKTUKH.

YpaBHeHus1 M HEpaBEHCTBA

Pemarn JII/IHCI‘/’IHBIG, KBaJpAaTHBIC YPABHCHUA W PALIMOHAJIBHBIC YPABHCHHA, CBOAAIIUCCA K HUM,
CUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYMs IIEPCMCHHBIMU.



[IpoBoauTH TpOCTEHIINE HCCIIECNOBAHUSA YPAaBHEHUM W CHCTEM YpPaBHEHUM, B TOM 4YHCIE C
NpUMEHEHHEeM TpaduyecKuxX IMpeacTaBieHuil (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
CHUCTEMa YpaBHEHUH PEILICHUs], €CITU UMEET, TO CKOJIBKO, U TIP.).

[lepexonuTh OT CIOBECHOUN (POPMYIUPOBKU 3a/1adyu K €€ anredpanyeckorl MOAENIU C MOMOIIbIO
COCTaBJICHUS] YpPaBHEHHs] WM CHCTEMbl YpaBHEHMI, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTCKCTOM 3aJa4u HOHy‘IGHHLIﬁ pe3yibTar.

[IpyMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB JUIsl CPaBHEHMsI, OLICHKH, pellaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM MEepeMEHHOW M HUX CHUCTEMBI; JaBaTh TpadUUYEeCcKyl0 HIUTIOCTPALIUIO
MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHrMaTh ¥ HCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS W S3bIK (TEPMHHBI, CUMBOJIHYECKUC
0003HaYCHHsI); ONpPENeNSITh 3HAYCHHE (YHKIMM 110 3HAYCHHIO apryMEHTa; OIPEIesTh
cBoicTBa (DyHKIMU 110 €€ rpaduKy.

. k
Crtpouth rpaduku dIeMEHTAPHBIX (YHKIHWA BUAA Y = Y= x2, y=x3 y=+x, y=|x|;
OTHCHIBATH CBOMCTBA YMCIIOBOW (pyHKIIMH 110 €€ TpaduKy.

9 kaacc
Yucia 1 BLIYUCIECHUSA

CpaBHI/IBaTB U YIIopAa09nBaTh pallMOHAJIBHBIC U UPPATUOHAIIbLHBIC YHUCJIA.

BremonaHaTh apI/I(l)MeTI/I‘-IGCKI/Ie I[GflCTBI/ISI C paoyvOHAJIbHBIMH 4YHCJIAMHU, COYCTasd YCTHBIC H
IIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATDL BBIYHUCIICHUA C UPpAalMOHAJIIbHBIMU YK CJIaMU.

HaXOI[I/ITL 3HAQUCHHUS CTEIEHEH C OCJIBIMH IIOKAa3aTCIIIMHU U KOpHCﬁ; BBIYUCIIATE 3HAYCHMHA
YHCJIOBBIX BLIpa)KeHHﬁ.

OprrJI?[TI) I[GﬁCTBPITGJILHI:IC 4ucia, BBIIIOJHATE NPUKHUAKY pE3yibTaTa BI)I‘-II/ICJIGHI/II;'I, OLICHKY
YHUCJIOBBIX BLIan(eHHﬁ.

YpaBHeHUs] M HEPABEHCTBA

Pewate nuHENHHBIE M KBaJpaTHbIE YPaBHEHHWsI, YPaBHEHHUs, CBOJAIIMECS K HUM, IPOCTEHIINE
IpOoOHO-palOHAIIFHBIE YPaBHEHUSI.

Pemars cucrempl IBYyX JIMHEWHBIX YPAaBHEHHH C ABYMs IEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM.

Pemath TekcTOBBIE 3a7auM anreOpandeckuM CrocoOOM C MOMOIIBIO COCTABIIEHUS YpaBHEHUS
WIM CUCTEMBI IBYX YPaBHEHUH C IByMs [IEPEMEHHBIMH.

IIpoBONTHE MPOCTEHIINE HCCIEIOBAHMS YPAaBHEHUM W CHCTEM YPAaBHEHHW, B TOM YHCIE C
IpUMEHEHHEM TIpaduyecKuxX IMpeacTaBleHuil (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WIH
cucTeMa YpaBHEHUH peleHus], €ClIii UMEET, TO CKOJIbKO, U Ip.).

Pemats nuHeiHbIE HEpAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; N300pa)kaTh pelllEHUE HEPABEHCTB
Ha YKMCIIOBOM IIPSIMOM, 3aIIMChIBATh PEIICHHE C IOMOIIBIO CHUMBOJIOB.

Pemare cucTeMBl JIMHEHMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIIHME KBaIpPaTHOE
HEPaBEHCTBO; M300pakaTh PELICHHWE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPSMOM, 3alUCBHIBATh
pELICHHE C TIOMOIIBIO CHMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA IIPU PEILICHUH PA3JIMYHBIX 3a1a4.

DOyHKIUH

PacrioznaBath (GyHKIMHM W3yYeHHBIX BUIOB. [l0oKa3bIBaTh CXEMATHYECKH pACIIOJIOKCHHE Ha
. . _ k 2

KOOPJAWHATHOH TIOCKOCTH rpadmkoB GyHKIMiA Buga: y = kx, y =kx +b, y = Sy =axt+

bx+c, y=x3 y=+/x, y =|x| B 3aBucumocT 0T 3HaueHHi KO>PYHINEHTOB; OMUCHIBATH

cBOicTBa (PYHKIIMH.

Crtpouts u u300paXkaTh CXEMaTHYeCKH TpaduKy KBaJAPAaTUUHBIX (YHKIUHA, OIUCHIBATH

CBOMCTBa KBaIPATUYHBIX (DYHKIUI IO UX rpaduKam.

Pacno3naBaTh KBajpaTu4Hyl (YHKIUIO 1O (QopMmyse, NPUBOIUTH MPUMEPHI KBaJAPaTUUHBIX
GbyHKIMHI U3 peanbHON )KU3HH, (PU3HKH, TEOMETPHUH.

Apupmerndeckas 1 reoMeTpruUYecKas NpPorpeccun



Pacnio3HaBaTh apu(MeTHUECKyI0 M TIE€OMETPUYECKYI0 IPOrpecCMM IpU pasHbIX crocobax
3aJaHusl.

BbBINMONHATE BBIYMCICHHUS C HCIOIB30BaHMEM (GOpPMYNI N-ro 4jieHa apudMeTHUecKol U
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM IIJIOCKOCTH.

Pemare 3amauu, CBA3aHHBIE C YHMCIOBBIMU IIOCJIENOBATEIBHOCTSAMM, B TOM YHUCIIE 3aJa4d U3
peabHOM JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHI).



7 kaacc (102 gaca)

TemaTnuyeckoe MIIAHNPOBaAHUE

HaszBanue pasaena,

DnekTpoHHbIEe (IU(PPOBEIE)

Ne TEMbI, KOJTMYECTBO OcHoBHOE cojiepKaHue OcHoBHbIE BUIBI A€ATEILHOCTH 00YUaIOLIUXCSI
o0pa3oBaTeNnbHbIE PECyPChHI
4acoB
1 | Yucna u BBIYUCIICHUS. [Tonstue panuonanbHoro | CucremMatu3upoBaTh W oOoramarb 3HaHUA 00
ParonanbsHeie uncia qHca. Apudmernieckre | OOBIKHOBEHHBIX U JICCATUIHBIX IPOOSX.
(25 ) JEUCTBUA C panuoHaibHbIMU | CpaBHUBATH u YIOPSI0YUBATh Jpo0Ou,
YUCJIAMH. CpaBHenue, | mpeoOpa3oBbIBasi MPU HEOOXOAMMOCTH ACCATUYHBIC
yIOPsI0YHBAHHE npobu B  OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B

paLMOHAIBHBIX YHCEIL.
Crenenb C  HaTypalbHbIM
IMOKa3aTelIeM.

Pemrenne ocHOBHBIX 3ajad Ha
pobu, MIPOLICHTHI 3
peabHOM MPAKTUKHU.
[Tpusnaku JCIIMMOCTH,
pPa3JIOKEHUST Ha MHOXKHUTEIN
HATypaJIbHbIX YUCEN.
Peanbnbie 3aBucumoctu. Ilps-
Mast u obOpaTHas
MPONIOPLIMOHATIBHOCTH

JECSITUYHbIE, B YacCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOb.

[IpumensTs pa3sHOOOpa3HBIE CHOCOOBI M TPUEMBI
BBIUMCIICHUS] 3HAYeHUH JPOOHBIX  BBIPaKEHHI,
coJiep KalIiX OOBIKHOBEHHBIE U JECITUYHBIE APOOu:
3aMEHATh MPH HEOOXOAUMOCTH JAECATHUHYIO JpoOb
OOBIKHOBEHHOH U OOBIKHOBEHHYIO JIECSITHUYHOM,
IpPUBOAMTH BBIpakeHHME K (opme, Hauboiee
yIOOHOW JuIsi  BBIYMCIIEHUH, NPeoOpa3OBHIBATh
IpoOHBIE BBIPAKEHUS HAa YMHOXKEHHE U JIeJICHHE
JNECATUYHBIX JpoOe K HOEUCTBUSIM C IICJIBIMU
YK CIIAMHU.

[IpuBonuTh uYMciOBBIE M  OYKBEHHBIE IPHUMEpPHI
CTENIEHU C HaTypaJbHBIM IOKa3aTesleM, OObICHSA
3HAUEHUS OCHOBAHMSI CTENEHW M  IOKa3aTels
CTENEeHH, HAXOAUTh 3HAUCHHUs CTereHei Bua a" (a —
M000€ palUOHAIbHOE 4YHUCIO, N — HaTypaJbHOE
YHUCIIO0).

[lonumars cMbicn 3anmucd  OOJIBIIMX YHCEN C
MIOMOIIIBIO JIECATUYHBIX IpoOel W cTemneHeil uducia
10, mpUMEHSATH UX B PEAIBHBIX CUTYaLHAX.
[IpuMeHsITh NPU3HAKK AETUMOCTH, PA3JIOKEHUS Ha
MHO>KUTEJIN HaTypaIbHBIX YHCEI.

Pemarp 3amaun Ha 4acTH, NMPOLEHTHI, IPONOPLUH,
Ha HaxoXJeHHe ApoOu (IIpOLEHTa) OT BEJIWYUHBI U




BeMMYMHBI 10 €€ npobu (TpOLeHTy), Iapodu
(mporeHTa), KOTOPBIN COCTABISAET OJJHA BEIMUYMHA OT
npyroi.  IlpuBomuth,  pa3buparb,  OLEHUBATb
pa3UYHbIC pEIICHUs, 3alUCH PEIIeHUN TEKCTOBBIX
3ajau.

Pacnio3naBate ©  OOBACHATH, ONUpAsCh  Ha
OlpellesIeHusl, NpPSAMO  IPONOPLHMOHAIBHBIE U
00paTHO MPOMOPLUUOHATBHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; IPUBOJIUTh IIPUMEpPbI ITUX
3aBUCHUMOCTEHl M3 pEaJbHOr0 MHpa, M3 JPYrux
y4EOHBIX IPEIMETOB.

Pemate mpaKTHKO-OPHEHTHPOBAHHBIC 3a/a4d  Ha

IpoOu,  MOpPOLEHThl, MpsAMYH0 U OOpaTHYIO
IPONOPLUMOHAIBHOCTH, IPOIIOPIUH.
Anrebpanueckue bykBennble BelpakeHUs. | OBnaseT  anreOpandyeckod TEpMHUHONOTHEH U
BBIPAKEHHUS Ilepemennble.  JIOIyCTUMBIE | CHMBOJIMKOM, NPUMEHATH €€ B IPOLIECCE OCBOCHUSA
(27 ) 3HAYCHHS MEPEeMEHHBIX. | y4eOHOro MaTepuaa.
DOopMyIIBL. Haxonute 3HaueHHsi OyKBEHHBIX BBIPAXEHUH NpU
IIpeoOpa3oBanue OYKBEHHBIX | 3aJaHHBIX 3HAYEHUAX OyKB; BBITIOJIHATh
BBIPAKECHMUI, PacKpbITUE | BBIUMCIEHUS 110 (popMyIam.
CKOOOK u npuBeieHNe | BRIMOMHATh MpeoOpa3oBaHus LEJIOr0 BBIPAKEHHS B
MO/I00HBIX CIaraeMblX. MHOTOYJIEH TNpPUBEJIEHUEM TOJOOHBIX ClaraeMsix,
CaoiicTBa CTEIEHU C | pacKpbITHEM CKOOOK.
HaTypaJIbHBIM ITOKa3aTEJIEM. BBINONMHATE YMHOKEHHE OJHOWIEHA HA MHOI'OYJIEH
MHoOrouneHsl. CrnoxeHue, | © MHOTOWIEHA HA MHOTOWIEH, IPUMEHSTh (POPMYJIBI
BBIYMTAHUE, YMHOKEHHE | KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.
MHOT'OYJICHOB. @opmynsl | OCylmecTBIAT,  pa3IOKEHHE  MHOTOYIEHOB  Ha
COKpalIEHHOIO0  YMHOXKEHHUS. | MHOXKUTEIN MYTEM BBIHECEHHUS 3a CKOOKM OOIIEero
PaznoxeHne MHOTOWIEHOB Ha | MHOXKUTENSA, TpPUMEHEHHs (OpMyNbl  Pa3HOCTH
MHOXUTEIN KBa/IpaToB, (POPMYJ COKPAILIEHHOTO YMHOKEHUSI.
[IpumensaTs npeoOpa3oBaHHE MHOTOYICHOB IS
pemieHuss  pa3auYHBIX  33Ja4 U3 MATEMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.
3HAKOMHTHCSI C UCTOPUEN pa3BUTHSI MaTEMaTHKU.
YpaBHeHUs VYpaBHeHue, npasuia | Pemare 1uHelHOE ypaBHEHHUE C OJHOM IIEPEMEHHON,

HepaBeHcTBa (20 )

peoOpa3oBaHus YpaBHEHUS,

MpPUMEHsIsl TpaBWiIa NepexoJla OT HCXOJHOTrOo




PaBHOCUJILHOCTh YPaBHEHUU.
JIuHeitHOEe ypaBHEHHE C OAHOMN

IIEPEMEHHO, pelieHne
JIMHEUHBIX YPaBHEHUH.
Pemenne 3amad ¢ moMoOIIbIO
YpaBHEHUH.

JIuHeitHOE ypaBHEHUE C ABYMS
MEPEMEHHBIMH M €r0 TIpaduk.

CucremMa JIByX JIMHEMHBIX
YpaBHEHUH c JIBYyMs
MePEMEHHBIMHU. Pemenune

CUCTEM YpaBHEHHI crocobom

ypaBHEHUSI K PAaBHOCHJIBHOMY €My 0oJjiee MpOCTOTO
Buaa. [IpoBepsATh, ABIAETCSA JIU KOHKPETHOE YHUCIIO
KOpHEM ypaBHEHHSI.

[TomOupare mpuMepsl Map YHCEN, SBISIOMUXCS
pellIEHHEM  JIMHEHHOTO  ypaBHEHHS C  JBYMs
IIEPEMEHHBIMU. Crpouts B KOOPIAMHATHOU
IJIOCKOCTH T'pauK JIMHCHHOTO ypaBHEHUS C ABYMS
MEPEeMEHHBIMH; TOJIb3YSACh TpPapUKOM, TPUBOIUTH
MPUMEPBI PEIICHUS] YPABHEHUS.

Haxomute pemeHue cucrembl JBYX JIMHEHMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

CocraBnsATh U pemiaTh YpaBHEHHE WU CUCTEMY

MOJICTAHOBKM U CIIOCOOOM | YpaBHEHHUH IO YCJIOBHUIO 3a/1a4M, MHTEPIIPETUPOBATh
CJIOXKEHUS. B COOTBETCTBUU C KOHTEKCTOM 3aJjaud MOJIyYEHHBIH
pe3yJIbTar.
Koopaunats! u | Koopaunara TOYKU Ha | MI300paxaTh Ha KOOPAWHATHON TPSAMOW TOYKH,
rpapuku. OyHkuuu (24 | npsMon. YucnoBble | COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
q) MIPOMEXKYTKH. Paccrosinue | oTpe3ky,  HMHTEpBajibl;  3alHUChbiBaTh  MX  Ha
MEXIy  JBYyMS  TOYKaMH | areOpanveckoM s3bIKe.
KOOPJMHATHOW MPSIMOM. OTMeyaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKH IO
[IpssmoyronbHas cucTeMa | 33/laHHbIM  KOOpAMHATaM;  CTPOUTh  TpaduKu
KOOpJIMHAT Ha IUIOCKOCTH. | HECIOXHBIX 3aBUCUMOCTEH, 3a/laHHbIX (opMyiaMu,
ITpumepsl rpaduKoB, | B TOM YHCIe ¢ TOMOIIbIO IIM(PPOBBIX JTabopaTopuil.
3aJlaHHBIX ¢dopmynamu. | [IpumeHsITh, U3y4arhb MIpEeUMYIIIECTBa,
UreHnne rpauKoB peanbHbIX | HHTEPIPETUPOBATH rpapuyecKkuit croco0
3aBUCUMOCTEH. MpEeACTaBICHUS W aHajiu3a  pa3HOOOpa3HOM
ITonartue ¢ynxuuu. I'paduk | xu3HeHHON MHDOPMAIUH.
GyHKIUH. CpoiictBa | OcBanBaTh  MOHATHE  (QPYHKIMM,  OBJIAJEBATh
GyHKIMHA. JluneitHast | QyHKIIMOHATBHON TEPMUHOJIOTHEM.
GyHKIHS. [Toctpoenwne | PacriosnaBats nuHeiHylo (yHkmuio Yy = kx + b,

rpaduka JTUHEHHOW (YHKIIHH.
I'paduk Gpyukimm y = [x|.

ONUCBIBATHL €€ CBOWCTBA B
3HaueHui ko3¢ punmeHtos K u b.
Crpoutp rpaduku JuHEHHON ¢GyHKUNH, (YHKIUU
y = Kl

Hcnonb3oBare 1uppoBbIe pecypchl Ui MOCTPOCHHUS
rpadukoB PyHKIMN U U3y4EHUS! UX CBOMCTB.

3aBUCUMOCTH OT




[IpuBoaANTE TpHUMEPHI JUHEUHBIX 3aBUCUMOCTEH B
peabHBIX MPOIIECCAX U SBICHUSX.

[ToBTOpEeHUe
o6o61menue (6 4)

[ToBTOpCHME OCHOBHBIX
MOHATUN U METOAOB Kypca 7
K1acca, 0000IeHe 3HaHUH

BeiOupare, NpUMEHATH  OLEHMBATH  CIIOCOOBI
CpaBHEHMsI YHWCEI, BBIYUCICHHUH, NpeodpazoBaHUN
BBIPAXKECHU, PEIICHUSI YPAaBHCHUH.

OcyimecTBiATh  CaMOKOHTPOJIb BBITOJIHAEMBIX
JNEUCTBUI U CaMOIPOBEPKY  pe3yJbTara
BBIUUCIICHUH, TPeoOpa3oBaHu, TOCTPOCHUH.
Pemarp 3amaun W3 peanbHOW >KU3HHM, NPUMEHATH
MaTeMaTHUYeCKUE 3HAHMS U1 pelleHus 3aaad H3
JPYTUX IPEIMETOB.

Pemate TekcTOBBIC 3amauu, CPaBHHUBATH, BHIOMPATH
COCOOBI PELICHNUs 3a0a4H.

8 kiacc (102 yaca)

HaszBanue pasnena,

OneKTpoHHbIE (HUPPOBHIE)

Ne TEMBI, KOJTMYECTBO OcHoBHOE conepkaHue OcHOBHBIE BU/IbI IETEILHOCTH 00Y4aIOLINXCS
o0pa3oBaTeNbHbIE PECYPChI
4acoB
1 | Yucna u BerYMCIEHUS. KBanpatuslii  kopeHb  u3 | DOpMyJIMpOBaTh ONpPENEICHUE KBAIPATHOIO KOPHS
KBanpaTHbie kopHU qucha. [Tonstue 00 | 13 yucna, apupMeTHYECKOro KBaJpaTHOro KOPHSI.
(1549) UPPaLMOHAIEHOM gucine. | [IpuMeHaTs omnepanuio H3BJIEUEHHUS KBaJpaTHOIO
JlecsiTuunbple  TPUOJIMKEHUS | KOPHS W3 YHUCIA, UCHOJB3YS MPH HEOOXOAMMOCTH
VpPPalMOHAIBHBIX qucell. | KaJbKYyJATOP.
JleiicTBUTENBHBIE yucna. | OueHuBaTh KBaJpaTHbIE KOPHU LENBIMU YHUCIAMH U
CpaBHEeHUE JEWCTBUTENBHBIX | IECATUYHBIMU JIPOOSIMH.
YHUCEL. Apudpmernueckuii | CpaBHUBaTh M YHOPSAOYMBATH palMOHAIBHBIE U
KBaJIpaTHBIN KOPEHb. UppalMOHAJIBHBIE YHCIIA, 3allUCAaHHBIE C TOMOILBIO
YpaBHeHHE BUJA x?=a. | KBaApaTHBIX KOPHEH.
Caoiictea  apudMeTnyeckux | MccnenoBarh ypaBHEHHE X°=a, HAXOAUTH TOYHBIE U
KBaJIpaTHBIX KOpHe#. | mpubmmkEHHbIe KopHU Tipy @ > 0.
IIpeoOpa3oBanue  uucioBbIX | MccnenoBate  CBOIMCTBa — KBaJpaTHBIX — KOpHEH,
BBIpaXXEHUI, CoJIepKalliX | MPOBOIS YHCIIOBBIE JKCIIEPUMEHTHI c
KBaJIpaTHbIE KOPHHU. MCIOJIb30BAHUEM KaIIbKYIIsATOpa (KOMIIBIOTEPA).
Jlokxa3bIBaTh CBOMCTBA apupMeTHUIECKUX
KBaJIpaTHBIX ~ KOpPHEW;  HPUMEHATb  HUX UL

npeoOpa3oBaHMs BEIPAKECHUM.




BrinosnHsaTh npeoOpazoBaHus BBIPA)KECHU,
colepkalluX KBaJpaTHble KOpHU. BbIpaxarsb
MEPEeMEHHbIE M3 TEeOMETPUYECKHX U (PUINYECKUX
bopmyst.

Brerancaars 3HaueHUS BBIpa)KeHHfI, COoACPIKAIINX
KBaApPAaTHLIC KOPHU, UCIIOJIb3Ys IIPU HGO6XOI[I/IMOCTI/I

KaJbKYJISITOP.
Wcnonp3oBath B Xo0A€  peulleHHs  3ajad
JJIEeMEHTapHblE  TPEACTABICHUS, CBS3aHHbBIE C

HpHGJII/I)KéHHBIMI/I 3HA4YCHUSAMHU BCINYNH.
3HaKOMHTECS C HCTOpHCﬁ Pa3BUTHA MATCMATHKH.

Uucna u BbluncieHus. | CreneHb c uensiM | QopMysIMpOBaTh ONPEACIICHUE CTEIEHU C LEIbIM
Crenenb Cc  wenbiM | mokazatesneM.  CTaHgapTHas | TOKa3aTeJEeM.
IIOKa3aTesemM 3aIUCh YHCIIA. [IpencraBiasaTh 3anmuch OOJBIIMX W MalbIX YUCEN B
(7 9) Pazmepnl 00BEKTOB | cTaHAapTHOM Buje. CpaBHUBATh YMCIA U BEJTUYUHBI,
OKpy’Karomero  Mupa  (OT | 3alHMCaHHBIC C UCIIOIb30BaHueM crerneHu 10.
3J€eMEHTapHbIX 4YacTtul 110 | Mcrnons30Barh 3amuch 4ucesl B CTaHJAPTHOM BUIE
KOCMHMYECKUX 00BEKTOB), | ISl BHIPAYKEHUSI pa3MepOB OOBEKTOB, UIUTEIHHOCTH
JUIMTEJIBHOCTh IIPOLIECCOB B | MPOLIECCOB B OKPYXkAIOLIEM MHUPE.
OKPYKAIOIIIEM MHDE. ®opmMyJIUpOBaTh, 3alMCHIBATH B CHMBOJIMYECKOU
CpoiicTBa crerneHu ¢ UenbIM | popMe M HUTIOCTPUPOBATH NpUMEpPaMH CBOMCTBA
IIOKa3aTeJeM. CTEIIEHU C LEJBIM [T0KA3aTENEM.
[IpuMeHsTH CBOICTBA CTETIEHU /ISl TPeoOpa3oBaHUs
BBIDQKECHUM, COJEpXKAIIMX CTENEHH C  IEJIBIM
[oKa3aTesieM. BBINONHATE AEUCTBUSA C YUCIAMHU,
3alMCaHHbIMM B CTaHJIAPTHOM BHJAE (YMHOXEHUE,
JieJICHHEe, BO3BE/ICHUE B CTETEHB).
Anrebpanyeckue KBagpartusit TpéxuneH. | Pacrio3naBate KBa/IpaTHBIN TPEXUIIEH,
BBIPAKEHUS. Pasnoxenue KBaJPAaTHOI'O | YCTAHABIMBATh BO3MOYKHOCTb €I0 Pa3IOKECHHsS Ha
KBagparsslii TpEXuieH | TpEXUYIEHA HA MHOKHUTEIIH. MHOXHUTENH.
(54) PackmanpiBaTe Ha  MHOXKUTEIU KBaJIpaTHbBIN
TPEXUJIEH C HEOTPUIATEINBHBIM TUCKPUMUHAHTOM.
Anrebpanueckue Anrebpanueckas ApoOb. | 3amUCHIBATh anreOpanyeckue BBIPAKCHUS.
BBIPAKCHMUS. JlonmycTtumele 3HaueHus | Haxoauts ob6nacTe omnpeneneHusl parioHaIbHOIo
Anrebpanueckas 1poOb | IEPEMEHHBIX, BXOSIIUX B | BHIPQXKCHHUS. BBINONHATE YMCIOBbIE MOACTAHOBKH H

(15 )

anreOpanveckie BBIPAKEHUS.

BBIYUCIISITh 3HAY€HHWE JpoO0H, B TOM WYHCIE C




OcHoBHOE CBOMCTBO | MOMOILBIO KaJbKyJIsTOpA. DopMyIUPOBATH
anredpanveckon IpoOu. | OCHOBHOE CBOWCTBO anreOpanveckoil apodu u
Coxkpaienue apoOei. NPUMEHATh €ro [uisi mnpeoOpa3oBaHusl JIpoOeil.
Cnoxenue, BbIUUTAHUE, | BeImomHATe  geiicTBUs ¢ anreOpanyecKuMH
YMHOXEHHUE u nenenue | qpoosimu. [IpumensTs npeoOpa3zoBaHus BhIPAKESHHIA
anredpanvyecKux apoOeil. | i pemeHus 3anad. BelpakaTh HepeMEHHbIE U3
[IpeobpazoBanue hopmyn (busmueckux, T€OMETPUUYECKHX,
BBIpAXKEHU, COJIEpKalINX | ONUCBIBAIOIINX ObITOBBIE CUTYALUH).
anredpandecKue apoou.

YpaBHeHUs KBagparnoe ypaBHeHue. | Pacrio3HaBaTh KBaJpaTHbIEC YPABHECHMUS.

U HEPABEHCTBA. Henonnoe KBaJpaTHoOe | 3anuChiBaTh  (GOpMysly  KOpHEH  KBaJpaTHOIO

KBanparnsle ypaBHeHus: | ypaBHeHue. dopmyna KOpHEH | ypaBHEHHUs; pellaTb KBaJpaTHbIE YpaBHEHUS —

(154) KBaJpaTHOIO YpaBHEHUS. | IOJHBIE U HETIOIHBIE.
Teopema Buera. [IpoBoauTh MPOCTEUIINE HCCIIEIOBAHUSA
Pemenue YpPaBHEHUH, | KBaJIPATHBIX YPABHECHUM.

CBOJAIIMXCS K KBaJApPaTHBIM.
IIpocrenmme JIpoOHO-
palrOHaIbHBIE YPABHEHHUS.
Pemrenue TeKCTOBBIX 3amay C
ITOMOIIIBIO KBaJPaTHBIX
YPaBHEHUM.

Pemarsn YpaBHCHHA, CBOAAIIMECCA K KBaJApaTHBIM, C

IIOMOLIBIO npeoOpa3oBaHuit " 3aMEHOMN
IIEPEMEHHOM.
HabGmtogate u©  aHamu3upoBaTh  CBSI3b  MEXIY
KOpHIMH U KO3(p(UUHEHTAaMH  KBaJpaTHOTO
YPaBHEHUH.
Q®opMmynupoBate Teopemy Bwmera, a  Takxke

0o0paTHyI0 Teopemy, NPUMEHSATh 3TH TEOPEeMbI IS
pelIeHus 3a1a4.

Pemate  TekcTOBblE  3ajauM  anreOpanvyecKuM
crocoooMm: MEePEXOIUTh oT CJIOBECHOM
(OpMYIMPOBKH YCIOBUS 3a/lauM K anredpanyeckont
MOJIET MYTEM COCTaBJICHHUS YpaBHEHUS; pellaTh
COCTAaBJICHHOE  YpaBHEHHE,  HHTEPIPETHPOBAThH
pe3ynbTar.

3HaKOMHTbCS C UCTOPUEH Pa3BUTHS aJIreOphl.

YpaBHeHust
Y HEpaBEeHCTBA.
Cucremsbl ypaBHEHUI

(13 1)

JIuneliHOEe ypaBHEHHE C IBYMsI
NEPEMEHHBIMH, €ro Tpaduk,
MIPUMEpBI pelieHus
YPaBHEHUH B LEJIBIX YHCIIAX.

Pemenne CUCTEM JBYX

Pacnio3HaBaTe JIMHEWHBIE YpaBHEHUS C JABYMS
IIEPEMEHHBIMU.

Crpouth rpaduku JHMHEHHBIX YypaBHEHUN, B TOM
qHCcIie UCIOb3Ys HU(PPOBBIE PECYPCHI.

Paziimyate mapajuiesbHbIE M IIEPECEKAIOIIMECcs




JIMHEMHBIX  ypaBHEHUH  C

IBYMS IIEPEMEHHBIMHU.
IIpumepsl penieHUs CHUCTEM
HEJIMHEUHBIX YpPaBHEHUU C

JABYMsI IEPEMEHHBIMHU.
I'paduueckas uHTEpHIpEeTALIUSL

ypaBHEHUS c JIBYMsI
MEPEMEHHBIMU M CHUCTEM
ypaBHEHUU c JIBYMsI
MepEMEHHBIMHU.

Pemienne TeKCTOBBIX 3amay C
IMOMOIIBIO CUCTEM YPABHEHU.

MPSAMBIE 110 UX YPABHEHUSIM.

Pemate cucreMbl IBYX JIMHEWHBIX YPAaBHEHUN C
JIBYMsI IEPEMEHHBIMH TTOJACTAHOBKOM U CI0KECHUEM.

Pemate npocreiinime cUCTEMBI, B KOTOPBIX OJHO U3
YpaBHEHUH HE SBJISETCS JIMHEHHBIM.

[IpuBoauThH rpadU4YecKyro MHTEPIPETALUIO
pellieHHsT YpaBHEHUS C JABYMs IIEPEMEHHBIMH U
CHUCTEM YpPaBHEHUI C IByMS IEPEMEHHBIMMU.

Pemate  TekcTOBBIE  3amauu  aNreOpanmuecKuM
CII0co00M.

YpaBHeHus
Y HEPaBEHCTBA.
Hepasenctna (12 4)

UwucioBble HEpaBEHCTBA M HX
CBOWCTBA.

HepasenctBo c OJTHOM
MIEPEMEHHOM. JIuneitnbie
HEPAaBEHCTBA c OJTHOM
IIEPEMEHHON M HUX pEUICHUE.
Cucremsl JIMHENHBIX
HEpPABEHCTB c OJIHOM
IIEPEMEHHON U UX PELICHHUE.

N306paxenue pelieHus

JIMHEMHOI'O0 HEPABEHCTBA U HX
CHUCTEM Ha YHMCIOBON NPSIMOU

@opMyIMpOBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh MX HAa KOOPAMHATHOW IPSMOH,
JI0Ka3bIBaTh aJIreOpanyecKu.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PEUICHUS

3a1ad.
Pemlate  sMHEVWHBIE  HEpAaBEeHCTBA C  OJIHOM
NIepEMEHHOM, N300paXkaTh pelIeHne HEpPaBEHCTBA Ha

YUCTIOBOM MPSAMOM.
Pemats CHUCTEMBI JIMHENHBIX HEPaBEHCTB,
n300paXkaTh pEIIeHWE CHUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOU IIPSIMOM.

@yHkuyuu. OCHOBHBIE
OHATHS (5 4)

[Tonarue ¢ynkuuu. OO6nacTh
OTIpeNIeNIeHUsT ¥ MHOKECTBO
3HayeHui QyHKuu. CrocoOsl
3aanus QyHKIIUAN.

I'papux ¢ynkuuu. CpoiicTBa
¢GbyHKIIMHM, UX 0TOOpakeHue Ha
rpaduke.

Hcnonb30Bath (QyHKIMOHAIBHYIO TEPMHHOJIOTHIO U

CHUMBOJIUKY.
Boruncnsate  3HaueHus — (QYHKOMHA,  3aJaHHBIX
dbopmynamu (Mpu HEOOXOJMMOCTH HCIOJIB30BATh
KalbKYJISATOP); COCTABJSTh TAONHIBI 3HAYCHHMA
GbyHKIUH.

Ctpouts 1o Toukam rpaduku GyHKIMH.

OnuceiBaTh CBOMCTBa (YHKIIMHM Ha OCHOBE €€
rpaduuecKoro mpeacTaBICHHs.

Hcnonp3oBath GyHKINOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIHKY.

WccnenoBath mnpumepbl TpaduKoOB, OTpaskarolIUX




peanpHBIC TIpoOLleCCHl U siBIeHUA. [IpuBoauThH
MpUMEpBl MPOIECCOB M SIBJICHUW C 3aJlaHHBIMU
CBOMCTBaMH.

Hcnonbs30BaTh KOMIIBIOTEPHBIE MPOTPAMMBbl TSt
MOCTpoeHUsT TpahuKoB (YHKIMA M U3YYCHHUS HX
CBOMCTB.

9 | ®ynkuuu. Yucnossle Yrenue u noctpoenue | Haxonuts ¢ nomoiupto rpaduka GyHKINN 3HaAYEHHUE
¢bynkuuu (9 1) rpauKoB (GyHKUMH. | OTHON M3 pacCMaTPUBAEMBIX BEJIMYUH MO 3HAUCHHIO
[Tpumepsi rpauKoOB | IPYTOH.
byHKINH, OTpaKalomMX | B HECIOXKHBIX ciydasx BbIpaxkaTb (GOpPMYIOH
peabHbIe POLIECCHI. 3aBUCUMOCTb MEX/y BETUUNHAMH.
OyHKIMH, onuceiBatonre | OnuCbIBaTh XapakTep W3MEHEHUS OJHOW BETMYMHBI
IPSIMYIO U 00paTHYIO | B 3aBUCUMOCTH OT U3MEHEHUS IPYTOil.
IIPOIOPLIOHAJIbHBIE Pacno3naBate  BHAOBI  HM3y4aeMbIX  (DYHKIHIA.
3aBUCUMOCTH, uX rpa¢uku. | [Ioka3piBaTh  cXeMaTW4YeCKH  TOJOXKEHHE  Ha
I'unepOona. KOOPAMHATHON IUIOCKOCTH TpaduKoB  (HYHKIHH
I'padbuk dyHkuum y = X2, Bupa: Y= X5, y=x5,y =vx,y = |
OynKuuu y= X2, y = X, | Yicromnb30Bath byHKIIMOHATBHO-TpaduyeCcKue
y =Vx, y= [x|; rpaduueckoe | NpeiCTaBIeHHs M pEIIeHHs U HCCIeJOBAHUS
pelienue YpaBHEHUI U | YPaBHEHUU U CUCTEM YPABHEHUM.
CUCTEM YpaBHEHUH. [IpumensTs uudpoBbie pecypchl Uil MOCTPOCHUS
rpaduKoB PyHKIMIA
10 | IToBTOpeHue u IToBTOpeHune OCHOBHBIX | BbiOMpaTh, NpPUMEHATH, OLIEHUBATh  CIIOCOOBI

00o00meHue (6 u)

MOHATHH U METOJO0B KypCOB 7
u 8 KiaccoB, 00001IeHHE
3HAHUU

CpaBHEHMs 4HWCEll, BBIUUCIEHHUI, NpeodpazoBaHU
BBIPa)KCHU, pELICHUS] YPABHEHUM.

OcymecTBiATh  CaMOKOHTPOJIb BBITTOJIHSIEMBIX
JIEUCTBUI A CaMONPOBEPKY  pe3yJibTara
BBIUMCIIEHUH, TpeoOpa3oBaHui, TOCTPOEHUH.
Pemarp 3amaum U3 peanbHON >KU3HH, NMPUMEHSTH
MaTeMaTUYeCKHE 3HaHMs JJIs pELeHUs 3ajad U3
JIPYTUX MPEIMETOB.

Pematp TekcTOBBIE 3a7auu, CpaBHUBATH, BHIOUPATH
CIOCOOBI peNIeHUs 3a/1a4H.




9 kaacc (102 yaca)

HaszBanue pasaena,

DnekTpoHHbIC (IU(PPOBEIE)

Ne TE€MBbI, KOJIMYECTBO OcHOBHOE coziepKaHue OcHoBHbIE BUIbI A€ATEILHOCTH 00YUYAIOLIUXCSI
o0pa3oBaTenbHbIC PECYPCHI
4acoB

1 |UYucna u Beuucienud. | PannonanbHbie yucia, | Pa3BuBare npencTaBieHus O yuciaax: OT MHOXKECTBA
JleficTBUTENbHBIE YHCIA | UPPAIIMOHAIbHbBIC 4yuCya, | HaTypajbHBIX yucen 10 MHOK€ECTBA
(9 9) KOHEUHbIE ¥ OECKOHEUYHBIE | IEHCTBUTEIBHBIX YHCEI.

JNECATUYHBIE npo6u. | O3HAKOMHUTBCSI C BO3MOXKHOCTBIO TPEACTABICHUS
MHOXeCTBO JIeHCTBUTENBbHBIX | IEHCTBUTENILHOIO  4YMcia  Kak  OeCKOHEYHOM
YUCETT; NEHCTBUTENBHBIC | IECATUYHOW  OpOOH, MPUMEHSITh  JACCATUYHBIC
yucia  Kak ~ OEeCKOHEYHbIE | MPUOIMKEHHS PAallMOHATIBHBIX W UPPALMOHATBHBIX
necsiTUYHBIe Apoou. B3aumHuo | ymcern.
OJIHO3HAYHOE  CcoOoTBeTcTBUE | M300paxkaTh JEHCTBUTENBHBIE YHCIA TOYKAMHU
MEXIY MHOECTBOM | KOOPAMHATHOW IPSMOM.
JNEUCTBUTENBHBIX  YHUCEI W | 3alUChiBaTh, CPAaBHUBATb U YHOPAJIOYHMBATH
MHOXECTBOM TOYEK | JEHCTBUTEIbHBIC YUCTIA.
KOOPJAMHATHOW MPSIMOIA. BbinonHsaTe, coueras yCTHblE M IUCBMEHHBIE
CpaBHeHHE [IEWCTBHUTEIIBHBIX | IPUEMBI, apudmernyeckue JIeHCTBUS Cc
qyuceln, apudmeTnyecKkre | pallMOHATbHBIMU YUCJIAMU; HAXOAWTh 3HAYCHHUS
JICWCTBUSA C JEUCTBUTEIBbHBIMU | CTETICHEH C LEJIbIMA TIOKa3aTeIMU W KOPHEW;
YUCIIAMH. BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.
[Tpubmxénnoe 3HayeHue | [lomyunts MpEICTaBICHUE 0 3HAYMMOCTH
BEJIMYUHBI, TOYHOCTD | I€UCTBUTEIIbHBIX yucen B MPaKTUYECKON
MIPUOIMKEHUS. JIEATEIIbHOCTH YelIOoBeKa. AHaIM3UPOBaTh U JIENaTh
Oxkpyrnenue YHUCEIN. | BBIBOJBI 0 TOYHOCTH MpUOIHKEHUS
[Tpukunka 3 OIIEHKA | IEUCTBUTEIPHOIO YHCIa NPU PEHIEHUH 3ajad.
pPEe3yAbTAaTOB BBIUHUCIECHUN. OKpyrisaTh JE€UCTBUTENbHBIE YHCIA, BBIIOJIHITH
NMPUKHUJIKY  pe3yibTaTa  BBIYMCICHUM,  OIEHKY
3HAYEHUU YMCIIOBBIX BBIPAXKEHUM.
3HAKOMUTBHCS C UCTOPHEH pPa3BUTHS MAaTEMAaTHUKH.

2 | YpaBHeHUs u | Jluneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U TIPUMEHSTH TpaduvecKue
HEpPABEHCTBA. Pemenne YPaBHEHUH, | METOBI IPH PELICHUN YPaBHEHUW, HEPABEHCTB U UX
VYpaBHEHUsI €  OJIHOM | CBOJSILIUXCS K JMHEHHBIM. CUCTEM.
niepemeHHou (14 1) KBanpatnoe ypaBHeHuE. | Pacmo3HaBath 11ebie U JpOOHBIE YpaBHEHUS.

Pewmenne ypaBHEHUH, | Pemate JMHEHHBIE M KBaJgpaTHbIE YypaBHEHUS,

CBOAANIUXCA K KBaJApaTHBIM.

YpaBHCHUA, CBOJAIIUCCIA K HUM, HpOCTefIHIHe




buxBaapaTHbie ypaBHEHUS.

IIpumepsl pelIeHus
ypaBHEHUU TpeTbei u
4eTBEPTOU CTeNeHen

pPa3JI0KEHUEM Ha MHOXKUTEIH.
Pemenue IpOOHO-
palMOHANIBHBIX YPAaBHEHUU.
Pemenne TEKCTOBBIX 3ajad
anredpandecKuM METOJI0M

IpOOHO-pallMOHAIBHBIE YPABHEHHUS.

[Ipemyiarate BO3MOXKHBIE ~ CHOCOOBI  PEIICHHUS
TEeKCTOBBIX 3ajay, oOCyXJaTb HUX M peuarb
TEKCTOBBIE 33JJa4l PAa3HbIMU CIIOCOOAMH.

3HaKOMHUTECS C HCTOpHCﬁ Pa3sBUTHA MAaTEMATHUKH.

YpaBHeHust u
HepaBeHCTBAa. (CuUCTEMBbI
YpaBHEHUI

(14 )

JInneliHOE ypaBHEHME C IBYMsI
NEPEMEHHBIMH U €ro rpaduk.
Cucrema JByX JIMHEHHBIX
yYpaBHEHUN c JIBYMs
IIEPEMEHHBIMU U €€ pELICHHUE.
Pemenue CUCTEM IBYX
YPAaBHEHUH, OJHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOU
CTETEHHU.

I'padnueckas uHTEpHIpeTaLUs
CUCTEMBI YpaBHEHUI C IBYMsI
IIEPEMEHHBIMH.

Pemenne TekcTOBBIX  3amay
aJire0panyeckuM COCOOOM.

OcBauBath W TPUMEHATh TNPUEMBI  PELICHHUS
CHCTEMBbl JIBYX JIMHEHHBIX YypaBHEHUH C JABYyMs
MEPEMEHHBIMH M CHUCTEMBI JBYX YpaBHEHUH, B
KOTOPBIX OJITHO YpaBHEHUE HE SBJISETCS JINHEHHBIM.
Hcnonp3oBath (GyHKIMOHATBHO-TpagHIECKue
NpPEJCTaBICHUS JJIs pelleHUsT W MCCIeOBaHUs
YPaBHEHUH U CUCTEM.

Ananu3upoBaTh  TEKCTbl  3ajgad, pemarb HX
anredpaudeckuM  crocoOoOM:  NEepexXoauTh  OT
CIIOBECHOM (HOpPMYIMPOBKM YCIOBHS 3aJaud K
anreOpandeckol  MoOAeNM IYyTEM  COCTaBICHHs
CHUCTEMbl  ypaBHEHMi; pelaTb COCTABICHHYIO
CHCTEMY ypaBHEHHI; HHTEPIPETHPOBATH PE3YIIbTAT.
3HAaKOMHTbCS C UCTOPUEH Pa3BUTHS MaTEMAaTHKH.

YpaBHeHust u
HEPAaBEHCTBA.
Hepasencrsa (16 u)

UucnoBsle HEpAaBEHCTBA M HX
CBOMCTBA.

JIuneliHple HEpaBEHCTBA C
OJIHOM IIEPEMEHHOM U HX

pelieHue.
Cucremsl JIMHENWHBIX
HEpPABEHCTB c OJTHOM

IIEPEMEHHON U UX PELICHHUE.
KBagparHele HepaBeHCTBAa U
UX pELICHHUE.

I'padnueckas uHTEpHpeTaLus
HEPABEHCTB u CUCTEM
HEPABEHCTB c JBYMSI

Yurarh, 3aIMCHIBATh, IOHUMATh, UHTEPIIPETUPOBATH
HEpPABEHCTBA; HCITOIb30BaTh CHUMBOJIMKY u
TEPMHUHOJIOTHIO. Bremmonasate  mpeoOpazoBaHus
HEpaBEHCTB, WCIOJIB30BaTh Ui MPeoOpa3oBaHUS
CBOWCTBAa YMCJIOBBIX HEpPaBEHCTB. Pacmno3HaBaTh
JIMHEMHBbIE W KBaJpaTHblE HEpaBeHCTBA. Pemars
JINHEHbIE  HEPABEHCTBA, CHUCTEMBI JIMHEHHBIX
HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIKOYAIOIINX
KBaJ[paTHOE HEPABEHCTBO, M peIIaTh UX; 00CYXKIaTh
MOJIyYECHHBIE PELICHUS.

N3o0paxaTs pelieHne HEPaBEeHCTBA W CHCTEMBI
HEPAaBEHCTB HAa YHUCIOBOW IIPSMOW, 3alUChIBATH
pEeILIEeHHE C TOMOIIBIO CHMBOJIOB.




INEPEMEHHBIMHU.

Pemarr KBajgpaTHble HEpaBEHCTBA,
rpaduyecKue mpeCTaBICHUS.
OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA MIPH PEIICHUU

UCIIOJIB3YS

pa3NIMYHBIX 3aJa4, B TOM YHUCIE NPAKTUKO-
OPUEHTHUPOBAHHBIX.
Oynkuuu (16 ) KBagpartuunas ¢ynkuus, e€ | Pacmo3naBaTh  BUABI  M3y4aeMbIX  (YHKLHH;
rpapux U CBOWCTBA. | MJUIIOCTPUPOBATH CXEMaTHYECKH, OOBSICHATH
[Tapabomna, KOOPJIMHATHI | paClOJOKEHHE Ha  KOOPAMHATHOW  IUIOCKOCTH
BEpIIMHBI  Iapabosbl,  OCh rpaq)HKOB (I)yHK]_II/II/I Buga: y = kx,y =kx+b,y =
CUMMETpPUHU napabousl. | K — — —
Crenennpie  ¢yHKIMM  C |~ o y=axt y=axd, y=ix y=l ]%
HATYPATLHBIMH TTOKAATCIIAMI 3aBHCHMOCTH  OT 3Ha4eHUH K03 (HULUMEHTOB;
2 w3, ux rpaduky 1 ceoficTsa. OIMCHIBATH UX CBOKCTBA.
. Pacno3HaBath  KBaJIpaTWyHyr0  (YHKIHIO IO
I'padukn  dysxuuit y = kx,
X ¢dopmyne. IlpuBOAWTE NPUMEPHl KBaIPATUIHBIX
y=kx+b, y= oY= ax?, | sapucumocreit w3 peasibHON  KMU3HH, (PU3HKH,
y = ax3, y = \/E, y = |x]. T'€OMETPUH.
BeissBaTh W 0000mate ocobOeHHOCTH Tpaduka
KBaJpaTuuHOi GyHkuuu y = ax? + bx + c.
Crpoutb M u300pakaTh CXEMaTUYECKU TIpaduku
KBaJIpaTUYHbIX (QYHKIUM, 3aJaHHBIX (Qopmynamu
BUIA Y = ax?, y = ax? +q, y= a(X'H?)Z, y=
ax?®+ bx + c.
AHanu3upoBaTh U NPUMEHTh CBOMCTBA M3yYEHHBIX
GyHKIMHA a0 UX TIOCTPOEHUS, B TOM YHCIE C
MIOMOIIBIO IU(PPOBBIX PECYPCOB.
Yucnossie [TonsaTne gyrciaoBoi | OcBauBaTh M NPUMEHSTh MHIEKCHBIE 0003HAYEHUS,
M0CJIe10BaTeIbHOCTH M0CJIe/I0BATEIbHOCTH. CTPOUTH PEUYEBBIE BBICKA3bIBAHUS C HCIOJIb30BAHUEM
(15 4) 3ajaHue Mocne0BaTeIbHOCTU | TEPMUHOJIOTHH, CBSI3aHHOM c TOHSATHEM
PexyppeHTHoOl (hopMys0l ¥ | MOCIIEI0BATENILHOCTH.
dbopMyIoii N-To useHa. AHanmm3upoBaTh bopmyny N-ro 4jieHa
Apudmernueckas U | TIOCJIEJIOBATEILHOCTU UM PEKYPPEHTHYIO (OpMYITy
reOMETPUYECKasi MPOTPECCHU. | I BBIUMCIATH  WICHBl  MOCJIEI0BATEIBHOCTEH,
Dopmyisl n-ro YieHa | 3aJJaHHBIX TUMHU (OPMYIIaMHu.
apru(MeTHIECKON u | YcTaHaBIMBaTh 3aKOHOMEPHOCTh B TIOCTPOCHUHU

T€OMETPUUYECKON IPOTrPECCUi,
CYMMBI IIEPBBIX N YWICHOB.

MOCJIEIOBATEIILHOCTH,
HECKOJBKO €€ YJIEHOB.

€CJIK  BBINIHMCAHBI TICPBLIC




N3obpaxenue YJICHOB
apupMeTHIECKON u
F€OMETPUYECKON Mporpeccuil
TOYKAMU Ha KOOPJAMHATHOU
IJIOCKOCTH.

JIuHeiHbIi u
AKCIIOHEHIIMAILHBIN POCT.
Cno’xHbI€ IPOLIEHTHI.

Pacrnio3HaBaTh apupMeTHYECKYI0 U T€OMETPUYECKYIO
MIPOTPECCUU TPHU PA3HBIX CIIOCO0AX 3a/laHMs.

Pemate 3amaun ¢ ucnonb3oBaHueMm ¢Gopmyn N-ro
qyjieHa  apuPMETHYEeCKOH H  TEOMETPUUYCCKOU
IIPOrPECCUi, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WIEHBI MOCIEAOBATEIBHOCTH TOYKAMU
Ha KOOPAMHATHOM INIOCKOCTH.

PaccmarpuBars IpuMepsl IPOLECCOB U SIBICHUN W3
pEeaJIbHON KU3HM, MIUIFOCTPUPYIOLINE M3MEHEHHE B
apu(METHUECKOW TPOTPECcCUH, B T€OMETPUYECKOU

MIPOTPECCHHU; n300paXaTb  COOTBETCTBYIOILUE
3aBHCUMOCTH TrpapuyecK.
Pematp  3amaum, CBA3aHHBIE C  YHCIOBBIMHU

MIOCJIEZIOBATEILHOCTSAMU, B TOM 4YHUCIIE 3aJa4d U3
peaIbHOM KHU3HU C HCIHOJB30BaHHEM HHU(PPOBBIX
TEXHOJOTHH (3JIEKTPOHHBIX TaOHI], TpaduIecKoro
KaJbKYJISITOpA U T.11.).

Pemate 3amaunm Ha CIOXHBIE MPOIEHTHl, B TOM
yyclie 3aJayd U3  peaJbHOM  MpakTUKH  (C
HCIIOJIb30BaHUEM KaJIbKYJIATOPA).

3HAKOMUTBCS C UCTOPHEN pa3BUTUS MAaTEMATHUKHU.

[ToBTOpEHME,
000011IEHHE,
CHCTEMaTH3aINsI 3HAaHUH

(18 u)

UYucna u BbIYUCICHUS (3aIIUCh,
CpaBHEHMEe,  JeiicTBUA  C
HeﬁCTBHTeﬂbHBIMH qyucjiaMu,
YHCIIOBask MpsMasi; MPOLEHTHI,
OTHOILIEHUS, [IPOIOPLINY;
OKpyTJIeHHe, NpuObInXKeHue,
OLIEHKA; pEeIIeHHE TEKCTOBBIX
3aja4 apu(MeTHIECKUM
crocobom).

OnepupoBatb HNOHSATHUSMU: MHO>KECTBO,
MIOJIMHOXKECTBO, OIEpallMM HaJ MHOXXECTBAMH;
HCIIOJIB30BaTh rpaduueckoe IIpeACTaBICHUE

MHOXECTB [UIsl OIMCAHUS peajbHBbIX IMPOLECCOB U
SIBJIGHUH, MIPU PELIEHUU 3a/1ad U3 APYTUx y4eOHBIX
IIPEAMETOB.

AKTyanu3upoBaTb TEPMUHOJOTHMIO U  OCHOBHBIE
JEUCTBUs, CBSI3aHHBIE C YHUCJIAMH: HaTypajbHOE
YHCIIO, TPOCTOE M COCTAaBHOE YHCIA, ACIUMOCTb
HATypaJIbHBIX YHUCEJN, IPU3HAKU IEIMMOCTH, LIEJI0E
YHCII0, MOJYJIb YHCIIa, OOBIKHOBEHHAS U I€CATUYHAS
IpoOu, CTaHIAPTHBIA BUJ YMCIA, apUPMETHUECKUN
KBaJpaTHBIN KOPEHB.

Beinonnate JNEUCTBUA, CpPaBHUBATH u
YHOOPSIOYMBATh 4YHUCA, NPEJICTABIATh YHCIA Ha




Anrebpanyeckue BbIpaKEHUS
(npeoOpa3zoBaHue
anreOpandeckux BbIPAXKEHUH,
JIONYCTUMBbIE 3HAUECHUS).

OyHKIUU (moctpoenue,
CBOMCTBA W3YYEHHBIX
GbyHKIH; rpaguyeckoe

peuieHue ypaBHEHUHM U HX
CUCTEM).

KOOPJIMHATHOM  MOpsIMOM,  OKPYIJATh  YHCIA;
BBIMIOJIHATh NPUKUAKY M OLEHKY pe3yjbTaTa
BBIYMCIICHU.

Pemarp TekcTOBBIE 3amaud  apUPMETHUCCKHM

cnocoboM.  Pematp  mpakTuyeckue — 3amayd,
coJiepxKaliue MIPOIICHTHI, JIOJTH, YacTH,
BBIPXKAIOUINE 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccTosiHue, IIeHa — KOJUYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTD
TpyJa.

Pazbupate  peanbHble  JKU3HEHHBIE  CUTYalluH,
dbopmMynHpoBaTh HMX Ha A3BIKE MAaTEMAaTHKH,
HaXO/JUTh peIlIeHUe, NPUMEHssI MaTeMaTUYEeCKUH
anmnapar, UHTepIPETUPOBATh PE3YJIbTAT.
OnepupoBaTh MOHATUSAMHU: CTEHNEHb C ILEJIBIM
IOKAa3aTeNEM, apudmernueckuii KBaJIpaTHbBIN
KOpEeHb, MHOIOWIEH, ajredpauyeckas  JpoOb,
TOKJECTBO.

BbINONHATE  OCHOBHBIE  AEUCTBUS:  BBIIOJHSTH
pacu€tel o dopmysaMm, MpeoOpa3oBLIBAThH IIENbIE,
JIpOOHO-pallMOHATIBHBIE BBIPAXKEHUS M BBIPAXKEHUS C
KOPHSIMH, pean30BbIBATH Pa3I0KEHUE MHOTOUJIeHa
Ha MHOXMWTEIH, B TOM 4YHCIE C HCIOJIb30BaHUEM
(hopMyI1 pa3HOCTH KBaJpaTOB M KBaJapaTa CyMMBbI U
pPa3HOCTH;  HAaxOOUThb  JIOIYCTUMBIE  3HAYEHUS
MIEPEMEHHBIX JUIs JPOOHO-PALIMOHAIBHBIX
BBIPQ)KCHUM, KOPHEH.

MogenupoBaTb ¢ MNOMOILBIO (OpMyT pealibHbIe
MIPOLIECCHI U SIBJICHUS.

OnepupoBarh MOHATUAMHU:  (QYHKUIHA, Tpaux
¢byHKIUY, HYJIA ¢dbyHKIIUY, MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA,  NPOMEXKYTKH  BO3pacTaHUs,
yObIBaHUs, HAauOOJbIlIee UM HaUMEHbIllee 3HAYCHHS
GyHKIMU.

AHanu3upoBaTh, CpaBHUBATH, 00CYXXJaTh CBOMCTBA
(GYHKIMH, CTPOUTH UX TPpaUKH.




OrnepupoBatb HOHSTHSIMU: npsiMast
MPONOPIIMOHATILHOCTD, obpaTHast
HPOIIOPIUOHATIBHOCTD, JMHeWHast byHKIHS,
KBaJpaTtuuHas GyHKUus, mapadoia, runepoona.
Hcrnosnp30Bate rpadMKu I ONMPEACICHHsT CBOMCTB,
IPOLIECCOB U 3aBUCHMOCTEH, U pelIeHUs 3a/1a4 U3
APYTUX Y4EOHBIX MPEAMETOB M PEATbHOW IKHU3HH;
MOJICTIMPOBaTh C IOMOLIbIO T'papUKOB peajbHbIC
HPOLIECCHI U SIBICHUSL.

Beipaxkate  QopmynaMu  3aBUCHMOCTH  MEXKIY
BEJIMYMHAMHU.




PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «'EOMETPHUS». 7-9 KJIACCBI
IHosicHuTeIbHASA 3aIIUCKA

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aTeéM Y4YUTb HaJ0, YTO OHAa yM B MOPSAJOK IMPUBOIAUTY», — IMHCAI
BEJIMKUW pycCKui ydyeHbld Muxawin BacunbeBuu JlomoHOCOB. I B 3TOM COCTOMT OJIHA M3 JIBYX
nened oOyueHUss TeOMETpUU KaK COCTaBHOM dYacTh MaTeMaTWKd B IIKoJie. DTOH Ienu
COOTBETCTBYET JOKa3zaTelibHas JUHUA I[penojaBaHus reomerpuu. Cneays mnpeacTaBIeHHOU
paboueil mporpamMMe, HaYMHASA C CEABMOTO Kjacca Ha ypOKax IeOMETPUHU OOYYAIOLIUICS yYUTCS
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKACHUS, CTPOUTHh JIOTMYECKHME YMO3AKIIOYEHHS, JOKa3bIBATh
VWCTUHHBIE YTBEPKAECHUSA U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJHMTH PACCYKIECHUA «OT
IPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (OPMYJIHUPOBATH OOpaTHBIC YTBEPHKICHUS.
Y4eHuK, OBIIAIEBIINA HCKYCCTBOM pPacCyX/1aTh, Oy/IeT MPUMEHATh €ro U B OKPYXKAIOIIeH KU3HH.
Kak nucan reomerp u nemaror Urops ®@enopoBuu llapbiruH, <«JIt0bMH, MOHUMAIOIIMMH, YTO
TaKOo€ JI0KA3aTENIbCTBO, TPYAHO U J1a)KE€ HEBO3MOKHO MAaHUITYJIMPOBATHY. M B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE 3HAYEHUE U3Y4YEHUsT TEOMETPUM, IMPHUCYIIEE HUMEHHO OTEUYECTBEHHOU
MaTeMaTU4ecKord IKoje. BmecTte ¢ TeM aBTOpBI MPOrpaMMbl MPEIOCTEPETAOT YYUTENS OT
u3NUIIHero Gopmanui3Ma, 0COOEHHO B OTHOILICHUH Hayall 1 OCHOBaHHM reoMerpun. OpaHIly3cKuit
mareMatuk JKaH Jlb€AOHHE IO ATOMY IIOBOAY BBICKa3aics Tak: «YTO Kacaercs AEIMKaTHOU
po0OJIeMbl BBEJICHHUS «aKCHOM», TO MHE Ka)K€TCs, YTO Ha MEPBHIX MOpax HYXHO BOOOIE M30erarsb
IPOU3HOCUTH caMO 3T0 ciioBo. C Jpyroil ke CTOpOHBI, HE CJIEAyeT YNyCKaTb HHU OJHOMU
BO3MOXXHOCTH [J1aBaTh MPUMEpPHI JIOTUYECKUX 3aKIIOYCHHM, KOTOphIe KyAa B OOJbIIEeH Mepe, 4eM
uJesd AakCHOM, SBIISIOTCS MWCTUHHBIMM W €IMHCTBEHHBIMH JIBUTATEISIMA MaTEMaTHYECKOIO
MBIIICHUS.

Bropoii nmenpro M3ydeHHs T€OMETPUM SABIISIETCS MCIOJIB30BAHME €€ KaK MHCTPYMEHTA IpU
pELIEHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEUAIOLIUXCS B PEaIbHOM JKU3HHU.
OKOHYMBIIMKA KypC T'€OMETPHUHM IIKOJBHUK JODKEH OBITh B COCTOSIHUM  ONPEACIIUTH
TEOMETPUUECKYI0 (QUTypy, OMHCaTh CIOBaMH JaHHBIA 4YepTEX WIM PUCYHOK, HAWTH TMJIOLIAAb
3€MENbHOT0 y4acTKa, pacCUYUTaTh HEOOXOAUMYIO IJMHY ONTOBOJOKOHHOIO Kalens win Tpedyemble
pa3Mepsl rapaxka Jjisi aBTOMOOWJIsS. DTOMY COOTBETCTBYET BTOpas, BBIYUCIUTEIbHAs JHHUS B
W3Y4YEHUHU T€OMETPUU B LIKOJIE.

JlaHHas mnpakTUyecKas JIMHUA SBISIETCA HE MEHee BaxkHOM, uem nepsasd. Emé I[lmaron
IpeanuchiBall, 4ToObl «rpaxkaaHe IIpekpacHoro ropoja HM B KOEM Ciydae HE OCTaBIISUIU
reOMETPHIO, BeJlb HEMAJIOBAXKHO JaXke MOOOYHOE €€ MPUMEHEHHE — B BOGHHOM JIeJIe J1a, BIPOUYeM, U
BO BCEX HayKax — JUIs JIy4lIero MX YCBOEHHS: Mbl BeIb 3HaeM, Kakas OEeCKOHEYHas pa3HHLa
CYILIECTBYET MEXKIY YEJIIOBEKOM IIPUYACTHBIM K T€OMETPUU U HENIPUYACTHBIMY. [I71s1 3TOr0 yduTesro
peKoMeHayeTCsl TOA0MPaTh 3a/lauM MPAKTUYECKOro XapakTepa JUIsl pacCMaTpUBAeMbIX TEM, YUUThb
JIETe CTPOUTh MATEMATUYECKHE MOJEIN pPEAJbHbIX JKU3HEHHBIX CHUTYallud, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh a/ICKBATHOCTh IIOJIY4EHHOrO pe3yipTaTa. KpaliHe BaKHO MOIYEPKUBATH
CBSI3M TEOMETPUU C JPYTUMHU I[pEeAMETaMH, MOTHUBUPOBATH HCIIOJIB30BaTh OMPEACIICHUS
FEOMETPUUYECKUX (UTYP U TIOHATHUN, JNEMOHCTPHUPOBATH MPUMEHEHHE TMOJIYYCHHBIX YMEHUN B
¢dusnKe U TeXHUKE. DTU CBI3U HamboJjee sIpKo BUIHBI B TeMax «Bektopbi», « Tpuronomerpudeckue
cooTHoMIeHUs», «MeTton koopauHaT» U «Teopema ITudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM ITJIAHE

CornacHo y4yeOHOMYy mIaHy B 7-9 kiaccax wu3y4aercs y4ueOHbI Kypc «[eomeTpusi»,
KOTOPBIN BKJTIOUYAET CIICAYIONINE OCHOBHBIE pa3ebl coaepkanus: «I'eomeTpuueckue GUrypsl U UX
CBOMCTBa», «lM3MepeHHe TeOMETPUUYECKUX BEJIMYMH», a TaKkke «JlekapToBbl KOOpAWHATHI Ha
IJIOCKOCTHY, «BekTops», «/IBrmkeHus miockoctu» u «lIpeoOpasoBanus mogoous».

VY4eOHbIif TUTaH HAa U3yYeHUE TeOMETPHH B 7-9 Kiaccax OTBOJIUT 2 yueOHBIX Yaca B HEJEII0
B TEUYCHHE KXKIOT0 Tojla 00y4eHUs, BCEro 3a TpH rojaa ooyuenus — 204 yaeOHBIX vaca.



Conep:xxanue yyeoHoro npeamera «I'eomerpus»

7 kaace

HavanpHbpie nonsTus reomerpuu. Touka, mpsMas, OTpPE30K, Jyd. Yroia. Buabl yrios.
BepTukanbubsle 1 cMexHBbIe Yribl. buccekrpuca yrna. Jlomanas, mHoroyrosnsHuk. IlapamiensHocTs
U IIEPIEHAUKYISAPHOCTD IPSIMBbIX.

Cummetpuunblie ¢purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepsl ciMMETpHUH B
OKPY’KaIOIlleM MUDE.

OcCHOBHBIE TOCTPOEHHUS C IIOMOILBIO HUPKYJISA U auHEKku. TpeyronsHuk. Beicora, Meauana,
OuccekTpuca, UX CBOICTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpEyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa W mNpu3HaKu paBHOOEAPEHHOro TpeyrosibHuka. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M IPU3HAKU MApaJICNbHBIX NpsMbIX. CymMMma yrjioB TpeyrojpHuKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpsamoyronbHblii  TpeyronbHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJBHOIO TpPEYTOJIbHHKA,
IPOBEAEHHOM K  rumoreHyse. [Ipu3Haku paBeHCTBA  NPSMOYIOJIBHBIX  TPEYIOJBHUKOB.
[IpssiMOYyTOJIbHBINA TPEYTOJIBHUK C YIiioM B 30°.

HepaseHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJIbIIeM yrie U O0NbILIeH cTOpoHe TpeyroibHUKa. [lepneHIuKysp 1 HaKJIIOHHAs.

I'eomerpuyeckoe MecTo TOYEK. buccekrpuca yria M CEpEeJUHHBIN NEPIEHIUKYISAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOpAa M JUaMeTp, HMX CBOMCTBa. B3auMHoe pacroyioxeHue
OKpYXHOCTH U npsMoi. KacaTenbHas U cexyias K OKpyKHOCTH. OKpY>KHOCTb, BIIUCAHHAsI B YTOJI.
BnucanHas u onucaHHas OKpYKHOCTH TPEYroJIbHUKA.

8 ki1ace

Yerbipéxyronpuuku. [lapamnenorpamm, ero mnpu3Haku M cBoWcTBa. YacTHbIe cCiydau
napajiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), MX HpPU3HAKA M CBOMCTBa. Tpamemms,
paBHOOOKas Tparenus, e€ CBOCTBa U Npu3Haku. [IpsMoyronbHas Tpamneuus.

Meron ynBoenusi meauanbl. LlenTpanbHas cummerpus. Teopema Paneca m Teopema o
IPONOPLHUOHAIBHBIX OTPE3KaX.

Cpennue TMHAN TPEYTOJIbHHUKA U Tpanenuu. LleHTp mace TpeyroipHUKa.

[Tomobue TpeyroabHUKOB, Kod(pduimeHT moaodus. IlpusHaku momodus TPeyroabHUKOB.
[TpumeHeHne MOA00HS TP PENICHUN PAKTUIECKUX 3a/1a4.

CpoiictBa miomaneit reomerpuyeckux ¢uryp. dopmyssl Ui IUIOLMAAW TPEYroJbHUKA,
napajiejgorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTyp.

Beruucnienue miomanei TpeyrolbHUKOB U MHOIOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [udaropa npu penieHnN NpakKTHUYECKUX 3a/au.

Cunyc, KOCHHYC, TaHT€HC OCTpPOro yrjia MpsMOYToJbHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30°, 45° u 60°.

BriucanHble W IEHTpajbHBIE YIJIBI, YTOJI MEXIY KacaTeIbHOH M XOpIOW. YTJIBI MEeXIy
XOpJIaMu M CEeKYIIMMHU. BricaHHbIE W OMHMCAaHHBIE YETHIPEXYTOIFHUKU. B3auMHOe pacnoioxeHne
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O01ue kacaTenbHble K IBYM OKPYKHOCTSIM.

9 k1ace

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbl TPUBEICHHUS.

Pemenne TtpeyronpHukoOB. Teopema KOCHMHYCOB U TeopeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a7]a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne momobus. [lomobme COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 pou3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAEHUU OTPE3KOB CEKYILUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.



Bektop, anuHa (MOIynb) BEKTOpa, COHANpPABIEHHBIE BEKTOPbI, MPOTHBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUU Haj
BeKkTopamu. PasznoxeHue BekTopa MO ABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatbl BeKTOpa.
CkansipHo€ NMPOU3BE/ICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YIJIOB.

JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHHUS MIPSIMOM U OKPYKHOCTH B KOOpAMHATAX,
MepeceueHre OKPYKHOCTEH U MPAMBIX. MeTO1 KOOpIMHAT U €ro MPUMEHEHHE.

[IpaBuiibHbIE MHOTOYTOJIBHUKU. [InnHa okpyxkHOCTU. ['pamycHas u paauaHHas Mepa yria,
BBIYHCIICHHE JIUTMH AYT OKpyx)HOocTe. [1nomane kpyra, cektopa, CEerMeHTa.

JIBU>KeHUsI TIIOCKOCTU U BHYTPEHHUE CUMMETpPUHU (UTYp (dJIEeMEHTAapHBIE MPEACTABICHUS).
[TapannensHbii nepenoc. [loBopoT.

Iliianupyemble pe3y/ibTaThl 0CBOeHUS yueOHOoro npeamera «I'eomerpusp»

OcBoenune yuebHOro Kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOT'O 0OIIero o0pa3zoBaHus JOJIAKHO
o0ecreynBaTh JOCTIKEHUE CIEAYIONINX IPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 kiaacce

— Pacno3naBarh U3y4yeHHbIE reOMETpUYECKHUEe (PUTYpPBI, ONIPENENIATh UX B3aUMHOE PACHOJIOKEHHE,
n300paxaTb reOMETPUYECKHE (DUTYpBI; BBIIOJIHATh YEPTEXKU [0 YCIOBUIO 3anauu. M3mepsars
JMHEMHbIE U YITIOBbIE BEIMYMHBI. PemaTe 3a1auu Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.

— Jlenath rpyOyio OLIEHKY JMHEHWHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B PEAJbHON >KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznnuaTh pasMepsl STUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

— Crpoutb 4epTekH K FTeOMETPUUECKHUM 3a/1a4aM.

— Ilonp30BaTbCsl MpU3HAKaMU PAaBEHCTBA TPEYIOJbHHUKOB, MCIIOJIB30BaTh NPU3HAKA U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TPU PEIICHUH 3a/1a4.

— IIpoBoauTh TOrMYECKHUE PACCYkKAECHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

— Ilonp30BaTbcs NpHU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIHAHBI,
IIPOBEAEHHON K THMIIOTEHY3€ NPSAMOYTOJIBHOTO TPEYrOJIbHHKA, B PELIEHUH I'€OMETPUUYECKUX
3a/1a4.

— Omnpenenars napamiebHOCTh MPSIMBIX C TIOMOIIBIO YITIOB, KOTOpPBIE 00pa3yeT ¢ HUMH CEKYIasl.
OnpenensaTh NapamiedbHOCTh MPSMBIX C MOMOIIbIO PaBEHCTBA PACCTOSHUN OT TOYEK OJIHOM
IPSIMOM 10 TOYEK JAPYroy IpsiMOil.

— Pemartp 3aaun Ha kieTdaToil Oymare.

— [IlpoBoauTh BBIUKCIEHHMS W HAXOAWUTh YWUCIOBbIE U OYKBEHHbIE 3HAUEHUS YIVIOB B
F€OMETPUYECKUX  3a/Ja4ax C  HCIOJIb30BAHMEM CYMMBI  YIJIOB  TPEYIOJIbHUKOB H
MHOI'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPU MEPEeCeUYeHUH ABYX MapalieIbHBIX
NPSMBIX CEeKyIIel. PemaTe mpakTuyeckue 3aa4d Ha HaX 0K ICHHUE YIJIOB.

— Biagerp noHsATHEM IeOMETPUUYECKOTO0 MecTa TOYEK. YMETh ONpEeNeNsiTh OMCCEKTpUCY yria U
CEPEIMHHBIN MEPIIEHIUKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

—  @opMynupoBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W JuaMerpa OKPYKHOCTH,
IIOJI30BAThCS UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOWCTBA IPU PEIICHUH 3aad.

— Bulagers nOHATHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonp3oBaTbest pakTaMu O TOM, YTO OMCCEKTPUCH YITIOB TPEYTOJbHUKA MEPECEKAOTCs B OJHOM
TOYKE, U O TOM, YTO CEPEIUHHBIE NTEPIIEHINKYISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B
OJTHOM TOYKE.

— Bilagere  moHATHEM ~— KacaTeabHOM K OKPY)KHOCTH,  IIOJB30BAaTbCs  TEOPEMOM O
MEPIEHAUKYJISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEIEHHOIO K TOUKE KACAHMUS.

— Ilonp30oBaTbCs MPOCTEUILIMMHU I€OMETPUUIECKUMU HEPABEHCTBAMHU, ITIOHUMATh UX NPAKTHUECKUI
CMBICIL.

— IIpoBOAUTH OCHOBHBIE TEOMETPUYECKUE ITOCTPOEHHUS C TOMOILBIO IUPKYJIA U JIMHEUKHU.

8 kiaace



Pacrio3HaBaTh OCHOBHBIE BHUJABI UETHIPEXYTOJIBHUKOB, HX OJEMEHTHI, I0JIb30BAThCS UX
CBOICTBaMH MPU PELICHUH T€OMETPUUECKHX 3a/1a.

ITpuMeHsTh CBOMCTBA TOYKHM MEPECEUEHUs MEAMAH TPEYroJbHHUKA (LIEHTpAa Macc) B pEIICHUU
3azad.

Bnaznerp nousitueM cpeaHeil TMHUM TPEYroJbHUKA W Tpareluy, MPUMEHSITh UX CBONCTBA IpU
pemieHun reomerpuyeckux 3anad. I[lomp3oBarbes Teopemoin @Daneca M TeopeMoil o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX I PELLIEHUS IPAKTUUECKUX 3a1a4.

[TpuMeHsTh NpU3HAKU MTOI00US TPEYTOJILHUKOB B PELICHUH T€OMETPUUYECKHIX 33/1a4.
[Tonb3oBatbes Teopemoit [ludaropa mis pemieHUs TeOMETPUYECKUX U MPAKTUYECKHX 3a/ad.
Ctpouth MaTeMaTUYECKYIO MOJIENIb B IPAKTHUECKUX 3a/1ayaX, CAMOCTOSTENIbHO JIeNaTh YepTEX
Y HaXOJUTh COOTBETCTBYIOIINE JJINHBI.

Bnagerp mnoHSATHSIMH CHHYCA, KOCHHYCAa M TaHITE€HCA OCTPOro YIJia MPSIMOYTOJIBHOIO
TpeyroiabHuKa. I101p30BaThCs 3TUMHU NOHATUAMM JUIsl PEIIEHUS TPAKTUUECKUX 3a7au.
BbruucnsaTte (pa3auuHbIMU crioco0aMu) MIIOIIAAs TPEYrolbHUKA M IUIOIIAI MHOTOYTOJIBHBIX
buryp (monb3ysch, rae HE0OXOAUMO, KalbKyasaTopoM). [IpuMeHATHh MojydyeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7auax.

Brnasers NOHATHAMU BOMCAHHOTO M IEHTPAIBHOTO YIJIa, UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MEXIy XopJamH (CeKYIIMMH) W yIjie MeXAYy KacaTeJIbHOW M XOpJOoW MpH
pelLIeHUH TEOMETPUUYECKUX 3a/1a4.

Bnagerp mMOHSATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSITh CBOMCTBA OMUCAHHOTO
YeThIPEXYTOIbHUKA MIPH PEIICHUH 33]1a4.

[TpyMeHsITh OTyYeHHbIE 3HAHUS HA NIPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJENN JUIs 3a/1a4
peaIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHHUS C NMPUMEHEHHEM IOA00US U
TPUTOHOMETPHH (MOJIB3YSACH, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

9 kjaacc

3HaTh TPUTOHOMETPUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAWUTh C HUX MOMOIIBIO Pa3JINYHbIC
AJIEMEHTHl MPSAMOYTOJBHOIO TPEYrOJbHUKA («PEUICHHE MPSIMOYTOJIbHBIX TPEYTrOJbHUKOBY).
HaxonuTs (¢ MOMOILIbIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI AJI1 HETAOJUYHBIX 3HAYECHUI.
[Tonp3oBatbest hopMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM JIJIS
HaXO0X/IEHUS COOTHOLLIEHUI MEXy TPUTOHOMETPUUYECKUMHU BETUUYNHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXAEHUSA PA3IUYHBIX DJIEMEHTOB
TpPEYrojbHUKa («pEIIeHHE TPEyroJbHUKOB»), MPUMEHATh UX IPH PELIEHUU T'€OMETPUUYECKUX
3az1ad.

Brnagers moHATHSAMH IpeoOpa3oBaHUs MOJO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJOOHBIX
¢uryp. [lonb3oBarbcst cBOWCTBaMU MO100MSI TPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JJIMHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp. IIpumensTs cBolicTBa Mo 100U B MPAKTUYECKUX 3a/lauyax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

[Tonp30BaTbes TeopeMaMu O IPOU3BEACHUHM OTPE3KOB XOpJ, O IPOM3BEIEHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUI U (PU3NYECKUIl CMBICT, TPUMEHATH
UX B PELIEHUM T'€OMETpUYECKUX U (pusmueckux 3anay. [IpuMeHsTh CKaJasipHOE MPOU3BEICHHE
BEKTOPOB Il HAXOKACHUS JUIVH U YTJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HAa IJIOCKOCTH, MPUMEHSTh €ro B  pelIeHUuu
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagerp NOHATHAMU MNPaBUIBHOIO MHOTIOYTOJIBHHMKA, JJIMHBI OKPYXHOCTH, JUIMHBI AYTH
OKPYXKHOCTM W paJAMaHHOM MeEpbl yrjia, YMETb BBIYMCIATH IJIOLIAAb Kpyra M €ro yacteil.
[TpyMeHsTh Moy4eHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MM IEHTPHI) CUMMETPUM (QUTYp, NPUMEHATH IBMXKEHUS IUIOCKOCTH B
IPOCTEHIINX CITydasiX.

[TpuMeHsTh MOTyYeHHbIE 3HAHUS Ha MPaKTUKE — CTPOUTh MaTeMaTHUeCKHe MOJENN s 3a/1a4
peanbHOM >KM3HHM U IPOBOJUTH COOTBETCTBYIOIME BBIYMCICHHUS C NMPUMEHEHUEM I0100us U
TPUTOHOMETpUUECKUX  (QyHKUMHA  (MOdB3ysICh, THA€  HEOOXOAMMO,  KaJbKYJISITOPOM).



7 kaacc (68 yacon)

TemaTnuyeckoe MIIAHNPOBaAHUE

HaszBanue pasaena,

DnekTpoHHbIEe (IU(PPOBEIE)

Ne TEMbI, KOJTMYECTBO OcHoBHOE cojiep>KaHue OcHoBHbIE BUIBI A€ATEILHOCTH 00YUaIOLIUXCSI
o0pa3oBaTeNnbHbIE PECyPChHI
4acoB
1 | IIpocreiimue [Ipocreiimue reomerpuueckue | PopmMyInpoBaTh OCHOBHBIE MTOHATHS u
reOMETPUUECKUE OOBEKTBI: TOYKH, TMPSAMBIE, | ONPEIACTCHHS.
(Gurypsl ¥ UX CBOICTBA. | JIy4d U yIJibl, MHOTOYTOJIbHUK, | Pacro3HaBaTh N3yueHHbIE reOMeTpHUecKrue (GUrypsl,
N3mepenue JIOMaHasl. CmexHble U | OIpeneNaTb  MX  B3aUMHOE  PacloJIOXKEHHE,
TE€OMETPUUYECKUX BEepPTHUKAIbHBIE yIIbl. PaboTa ¢ | BHIMOIHATH YEPTEXK MO YCIOBUIO 3a/1a4H.
Benn4uH (14 4) IpocTevmMMu  deprexamu. | [I[poBoauTs mpocTeiime MOCTPOCHHsI € MOMOIIBIO
W3mepenue  NUHEHHBIX U | UUPKYIA U JIMHEUKH.
YTJIOBBIX BeIUYUH, | I3MepsATh  JMHEHHBbIE U  YIVIOBBIE  BEJIMYUHBI
BBIUHCIICHHE  OTPE3KOB U | FTEOMETPUYECKHUX U MPAKTUYECKUX OOBEKTOB.
YTJIOB. Onpenensitb «Ha IJIa3»  pa3Mepbl  peayIbHbIX
[lepumerp u mnomaab GuUryp, | 00bEKTOB, IPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEpOB.
COCTaBJICHHBIX u3 | Pemath 3ajauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB.
MPSIMOYTOJIbHUKOB. Pemarp 3amaun Ha BBIYHMCIEHUE JUIMH OTPE3KOB H
BEJIMYHH YTJIOB.
Pemarp 3agaum Ha B3aMMHOE PACIIOJIOKECHHE
reOMEeTPUUYECKUX PUTYP.
[IpoBomuTh KiIaCCU(UKALMIO YIJIOB, BBIYUCIATH
JUHEIHbBIE M  YIJIOBbIE BEJIMYHMHBI, IPOBOJIUTH
HE00XOAMMBIE JOKa3aTeJIbHbIE PACCYKACHUS.
3HaAKOMMTHCSI C UCTOPUEHN pa3BUTHSI T€OMETPHH.
2 | TpeyronpHuku (22 u) Ilonstue 0 paBHBIX | Pacnio3HaBaTh mapel paBHBIX TPEYrOJIBHUKOB Ha

TPCYTrOJbHUKAX W ICPBUYHBIC

IIPEJCTaBICHUs]T O  PaBHBIX
(KOHTPY?HTHBIX ) ¢burypax.
Tpn nmnpusHaka paBeHCTBa
TPEYrOJbHUKOB.

[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CBoiicTBO
MeJHaHbl  MPSMOYTOJIBHOTO

TOTOBBIX YEPTEkax (C yKa3aHUEM MPU3HAKOB).
BbIBOogUTH cieCTBUS (PaBEHCTB COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@opMyIMpOBaTh ONPENEIEHUS: OCTPOYTOJIBHOIO,
TYHNOYTOJIBHOTO, MPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TPEYrOJIbHUKOB; OWCCEKTPUCHI, BBICOTHI, MEIHWaHbI
TPEYTOJIbHUKA;  CEPEAMHHOIO  MEPIEHAMKYIIpa

OTpe3Ka; MepHMeTPa TPEYTOIbHUKA.




TPEYroJIbHUKA.
PaBHOOenpeHHbBIE u
PaBHOCTOPOHHUE
TpeyroiapHuku. IlpusHaku wu
CBOMCTBa  pPaBHOOEIPEHHOIO
TPEYTOJIbHUKA.
[IpotTuB OosibIIel CTOPOHBI
TPEYroJbHUKA JICKUT

oonpmuii yron. IIpocteitmme
HEpPABEHCTBA B TI'€OMETPHH.
HepaBeHcTBO — TpeyroipHUKA.
HepaBeHcTBO JIOMaHOM.
[IpsiMoyTronbHBIA
TPEYTroJbHUK C yriioM B 30°.
[lepBsbie MOHSITUS 0
JI0Ka3aTeJIbCTBAX B TEOMETPUN

DopmyIHpOBaThH CBOICTBa u
PaBHOOEPEHHOTO TPEYTOJIbHUKA.
Ctpouth depTexu, pemaTrh 3aJadyd C IOMOIIBIO
HaXO0XIECHUS PABHBIX TPEYTOJILHUKOB.

[IpuMeHsTh TpU3HAKK PABEHCTBA HPSIMOYTOJIbHBIX
TPEYroJIbHUKOB B 3a/1a4ax.

Hcnonb3oBath U poBbIe pecypchbl
WCCIICIOBAHMS CBOWCTB U3Y4aeMbIX (huryp.
3HAKOMUTBHCS C UCTOPHEH Pa3BUTHUS TEOMETPHUHU.

MPU3HAKU

TS

[TapannenbHbie TPSMBIE,
CymMMa yTJIOB
TpeyrojabHuka (14 1)

[TapannensHble MNOpsSMbIE, HX
cBorcTtBa, IlaTeiii moctynar
EBxmmpa. Hakpect nexarniue,
COOTBETCTBCHHEIC u
OJTHOCTOPOHHHE YTJIbI
(oOpa3oBaHHbBIE npu
MEPECEUCHUN  MAPAIIIEIBHBIX
MPSIMBIX CEKYIIEH).

[Ipuznax [apajuieIbHOCTH
NpAMBIX  4Y€pE3  PABEHCTBO
pacCTOSAHUN OT TOYEK OJHOU
MPSIMOM 10 BTOPOU MPSIMOM.
CyMMa yrioB TpeyroibHUKA U

@opMyIMpOBaTh MOHATUE IMAPAICIBHBIX IPSIMBIX,
HaXOJUTh MPAKTUYECKUE IPUMEPBI.

W3yuath cBoiicTBa yriioB, 0Opa30BaHHBIX MpHU
MepeceyeHN ! MapayIebHbIX MPSIMBIX CEKYIIEH.
IIpoBoguTh  nmOKa3aTenbCcTBA  MAPAIUIEIBHOCTH
JBYX MpPSIMBIX C IOMOLIBIO YIJIOB, O00pa30BAaHHBIX
IIPY MEPECEYEHUM ITHX NPAMBIX TPEThEU NPSMOIA.
BbluncnsTe cymMMy  yIJOB  TpEYroibHHKAa H
MHOT'OYT'OJIbHUKA.

Haxonuth unicnoBble 1 OyKBEHHbIE 3HAYEHUS YIJIOB
B TEOMETPUYECKUX 3aJadyax C HCIOIb30BaHUEM
TEOpEM O CyMME€ YyIJIOB TPEYroJIbHUKAa U
MHOT'OYT'OJIbHUKA.

MHOT'OYT'OJIbHHKA. 3HAaKOMHUTHCS C UCTOPUEHN Pa3BUTHSA T€OMETPHH.
Baemnue yriia TpeyrojbHUKa.
OxkpyxHOCTb U KpYr. | OKpYyKHOCTB, XOpAbl n | ®opmynupoBaTh OIIpEAEIICHUS: OKPY>KHOCTH,
I'eomerpuyeckue JUaMeTpbl, WX  CBOMCTBA. | XOpAbl, AMAMETPAa M KACATEIbHONM K OKPYKHOCTH.

noctpoenus (14 u)

KacarenbHass k OKpY>KHOCTH.
OKpyKHOCTb, BIHCAaHHas B
yroia. Ilowarne o I'MT,

N3yyaTe uX CBOICTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccnenoBaTh, B TOM YHUCIIE HCIONIB3YS LU(PPOBBIE
peCypChl: OKPYKHOCTh, BIIMCAHHYIO B YIOJI; LIEHTP




IpUMEHEHHEe B 3ajayax.
buccektpuca u cepeIuHHBIN

OKpPY>KHOCTH, BIHCaHHOH B
OTPE3KOB KacaTeIbHbIX.

yroj; PaBEHCTBO

MEePIECHANKYISP Kak | Ucnonp3oBate Meton IMT nsg nmokasaTeiabcTBa

F€OMETPUUYECKHE MECTA TOUYEK. | TEOPEM O  [EepeceYeHUru  OUCCEeKTpUC  YIJoB

OKpY>KHOCTb, ONHCaHHAas | TPEYTOJIbHUKA U CEPEIUHHBIX MEPIECHIUKYISIPOB K

OKOJIO TPEYTrOJbHUKA. | CTOPOHAM TPEYroJibHUKA ¢ ToMoIIbi0 ' MT.

Brnucannas B TpeyronpHuk | OBinazeBaTh MOHATUSMU BIMCAHHOM M OMHCAHHOMN

OKPY>KHOCTb. OKPY>KHOCTEH TpEYyroJIbHUKa, HAaXOJUTh LIEHTPHI

[Ipocreiimne  3amadyd  Ha | 3TUX OKPY>KHOCTEH.

MOCTPOCHHUE. Pemiate OCHOBHBIE 3a7aud Ha IOCTPOCHHUE: YT,
pPaBHOTO JAaHHOMY; CEPEIWHHOTO MEPIEeHIUKYIApa
JAHHOTO OTpe3Ka; NPsIMOW, IPOXOASIIEH Yepes
JaHHYI0O TOYKY U MEpPHeHIUKYISIPHOM JaHHOM
MIPSIMOM; OMCCEKTPUCHI JTAHHOTO yria;
TPEYTOJIbHUKOB MO PA3IMYHBIM AJIEMEHTaM.
3HAKOMUTHCS C UICTOPUEHN Pa3BUTUS TE€OMETPUH.

5 | [loBTOpenue, [ToBTOpenne u o6oOmenue | PemaTts 3amaun Ha TOBTOPEHUE, UILTIOCTPUPYIOIIUE

000011eHUE 3HAHUN
(44)

OCHOBHBIX HOHATUN u
METOJ0OB Kypca 7 Kiacca

CBsA3H MCXKY pa3IMYHbIMU YaCTsAMU KypcCa.

8 ku1acc (68 yacoB)

Ha3zBanue pasnena,

OnexTpoHHbIE (U POBHIE)

Ne TEMBI, KOJTMYECTBO OcHoBHOE cofepkaHue OcHOBHBIE BU/IbI IEITETLHOCTH 00YJaIOLINXCS
HACOB o0pa3oBaTeNbHbIE PECYPChI
1 | Yerbipexyronbauku (12 | [Tapamienorpamm, ero | M3o006paxare ¥  HaXoAWTh  Ha  uepTex)ax
q) MPU3HAKU u CBOICTBA. | YETBIPEXYTOJIBHUKH PA3HBIX BUJIOB U UX 3JIEMEHTBHI.
YactHele cinydan | DopMmynupoBaTh ONpeAENEHUs: MapajuienorpaMma,
napaieIorpaMMoB MpsIMOYTOJIbHMKA, pomOa, KBajpara, Tpalenuu,
(IpsAMOYTOJIbHUK, poMO, | paBHOOOKOI Tparmenuu, NpsSMOYToJIbHON Tparenuu.
KBajapaT), UX Mpu3Haku U | [loka3piBaTh W HCMONB30BATh IMPHU PELICHUH 3a]ad
CBOICTBA. Tpanenus. | npu3sHakn ¥ CBOWCTBA:  Hapauliegorpamma,
PaBHOOOKas 1 IPSIMOYTOJIbHAS | IPMOYTOJIbHUKA, poMOa, KBajpara, Tparenuu,
TpamneuuH. PaBHOOOKOI! Tparnenuu, NpsIMOYTOJIbHOM TparenuH.
VY aBoenue Meauansl. | [IpumensaTs METO/] yIIBOEHUS MeHaHbl
IlenTpanpHas CUMMETpHSL. TPEYTrOJIbHUKA.
Hcnonp3oBath 1u(poBbIe pecypchl JUISt




WCCIIEIOBaHMS CBOMCTB U3y4aeMbIX (uryp.
3HAKOMMTHCSI C UCTOPUEHN pa3BUTHSI FTEOMETPHH.

Teopema  @aneca wu
Teopema 0
MIPOIMOPLIMOHAIBHBIX

OTpe3Kax, o100HbBIE

TpeyroibHuKH (15 1)

Teopema Paneca u Teopema o
IIPOINOPLIMOHAJIBHBIX
OTpe3Kax.

Cpenusis JUHUSA
TpeyroiabHuka. Tpamenus, eé
CpEIHSs JIUHHUSL.
[IponopuiroHallbHbIE OTPE3KH,
IIOCTPOCHUE 4ETBEPTOTO
MIPOIMOPLIMOHAIBHOTO OTPE3Ka.
CpoiicTBa 1LIeHTpa Macc B

TpEyroJbHUKE.
[lonobHble  TPEyroJbHUKH.
Tpu  mpusnaka  momoOus
TPEYTOJILHUKOB.

HpaKTI/IquKOC IMPUMCHCHHC.

IIpoBOOUTH MOCTPOEHUS C IOMOIIBIO LUPKYIS U
JMHEWKH C€ HCIOoNb30BaHuE TeopeMbl PDayeca U
TEOPEMBI O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHIA NPOIIOPLUOHAIBHBIA OTPE3OK.
IIpoBoguTh N0OKA3aTEIBCTBO TOIO, YTO MEIUAHBI
TPEYrOJIbHUKA IIEPECeKaroTCs B OJHOM TOYKe, U
HaXOOUTh CBSI3b C LIGHTPOM Macc, HaxXOAWTh
OTHOILIEHHE, B KOTOPOM MEIHAHbl JEIATCS TOYKOU
UX [epECEUEHUSI.

Haxomute momoOHBIE TPEYroJbHUKHM Ha TOTOBBIX
yeprexax € YKa3aHMEM  COOTBETCTBYIOLIUX
MIPU3HAKOB 101004

Pemate 3amauM Ha nNOJOOHBIE TPEYrOJBHUKU C

IIOMOIIBIO CaMOCTOSITEIIBHOTO IIOCTPOEHHUS
yepTexen u HaXOXJECHUS OJOOHBIX
TPEYTOJILHUKOB.

[IpoBoanTh JOKa3aTeIbCTBA C  HCIOJIH30BAHHEM
MPU3HAKOB M0100U.
Jloka3bIBaTh TpU
TPEYTrOIHLHUKOB.
[IpyuMeHATh MOJydyeHHblE 3HAHUS TPH PELICHUU
TreOMETPHYUECKUX U TPAKTUIECKUX 3a]1a4.
3HAKOMHTbCS C UCTOPHEN Pa3BUTHSI T€OMETPHH.

IIpU3HaKa noJ0 oust

ITnmomans. Haxoxmenne
IInomanei
TPEYTrOJIbHUKOB u
MHOTOYTOJBHBIX (Uryp.
ITmomammn MOJOOHBIX

¢buryp (14 9)

[Tonsitne 06 oOwel Teopuu
TUTOIIAIH.

@opmysbl IS TUIOLIAA
TPEYroJIbHUKA,
napajiesaorpaMmma.
OTtHo1eHMe IJI0IIAIe
TPEYrOJIbHUKOB € OOIIUM
OCHOBaHWEM  WIH  0Omei
BBICOTOM.

Brruncnenue momaneun
CJIOKHBIX buryp yepes

OBnazeBaTth TEPBUYHBIMHU TPEJCTABICHUSIMH 00
oOmieil Teopuu momaau (Mepsl), GopMyIUpPOBATH
CBOWCTBA IUIOMIAAW, BBISICHATh WX HATJISATHBINA
CMBICI.

BreBoguTE (hopMysIBl TUIOMIAAM TMapaiiesiorpaMmma,
TPEYTOJbHHUKA, Tpamenuud u3 (GopMynbl MIIOMAH
MPSIMOYTOJIbHUKA (KBaApaTa).

BeiBomute  ¢GopMynbl  MIOMAAM  BBITYKIOTO
YeTBHIPEXYTOJILHUKA Yepe3 TUArOHATH U YTOJI MEXKTY
HuMu. Haxomaute mnomanu ¢uryp, n300pakxEHHBIX
Ha KJIeT4aToil Oymare, MCHOJIb30BaTh pa30MeHHne Ha




pa3OMeHne Ha YacTH |
JOCTPOCHHE.
[Tnomamn buryp Ha

KJIET4aTOM Oymare.
[Tnomanu momoOHBIX GuUryp.

Breraucnenue ILIOIIAJICH.
3ajaum ¢ MOPaKTUYECKUM
COLEPKAHUEM. Pemenue

3a7a4 C IIOMOIILI0 METOJa
BCIIOMOTaTEIbHOU IIJIOIIAJIH,

YacTH U JIOCTPOCHHE.
Paz6upats IpUMEPbI
BCIIOMOTATEeNIbHOM  TUIOIIAIH
TeOMETPUYCCKHUX 3a/1a4.
HaxoauTp miomany monoOHeIXx ¢uryp. Beraucisars
TUIOIIATU PA3JIMYHBIX MHOTOYTOJIbHBIX (UTYD.
Pemarp 3amaun Ha IUIOIAIh C HPAKTHYCCKHM
coziepKaHHEM.

HCIIOJIBb30BaHUA
JIs peICHUsA

Teopema Iludaropa wu
Hayaja TPUTOHOMETPHUU
(10 u)

Teopema [Tudaropa, eé
JI0Ka3aTeNIbCTBO u
MIPUMEHEHHUE. ObpatHas
teopema ITudaropa.
Onpenenenue
TPUTOHOMETPUUYECKUX
byHKIIMH ~ ocTporo  yria,
TPUTOHOMETPUYECKHUE
COOTHOIIEHUS B
MPSIMOYTOJIBHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO. CooTHomeHus
MEXITY CTOpOHAMU B
MPSIMOYTOJIHBIX

TpEyrojibHUKax ¢ yriamMu B
45°n 45°; 30° u 60°.

JlokasbiBaTh Teopemy IIudaropa, ucnonb3oBarsb

e€ B IPAKTUYECKUX BbIYMUCICHUSIX. POpMYyIUpOBaThH
ONpeNleJIeHUus] ~ TPUTOHOMETPHUYECKUX  (DYyHKIMH
OCTpOTrO yrja, IPOBEPATh UX KOPPEKTHOCTb.
BbIBOOUTH TPUTOHOMETPUYECKHE COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLIEHHUS MEXIY CTOPOHAaMH B
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX € yriamMu B 45° u
45°; 30° n 60°.

Ucnonp3oBatk (opMylibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHMS
COOTHOILIEHUN  MEXIy  TPUTOHOMETPUYECKHUMHU
(GYHKIMAMU pa3IMUHBIX OCTPBIX YTJIOB.

[IpuMeHsATh TONydyeHHBIE 3HAHUS W YMEHHS IpH
PELICHNN IPAKTUYECKUX 3aad.

3HaKOMMTHCSI C UCTOPUEH pa3BUTHS FEOMETPHH.

Yriel B OKpPYXKHOCTH.
Bnucannnie "
OITMCAaHHBIC
YEThIPEXYTOJIbHUKHU.
KacarennHbIe K
okpyxkHocTH. Kacanue

okpyxHocTteit (13 )

Brnucanusie u 1eHTpaibHbBIE
YTJIBI, yron MEXIY
KacaTeJIbHOW M XOpAOW. YTUIbl
MEXy XOpJIaMU U CEKYILIUMH.
BromcanHple ©W  OIHCaHHBIE
YETBIPEXYTOJIbHUKH, 1704
MIPU3HAKU u CBOMCTBA.
[Ipumenenne 3TUX CBOMCTB
pu peIeHnn

dopmyIHpoBaTH OCHOBHEIC oTpeieIIeHus,
CBSI3aHHBIE C yIJIaMu B Kpyre (BIOHCAHHBINA YTro,
[EHTPATBHBIA YTOM).

HaxoauTh BnucaHHbIE YIIIbI, ONMUPAIOIINECS HAa OJHY
IyTy, BBIYHCIATH YIJIBI C IOMOIIBIO TEOPEMBI O
BIIMUCAHHBIX  yIJlaX, TEOPeMbl O  BIHUCAHHOM
YeTBIPEXYTOJILHUKE, TECOPEMBI O IICHTPATEHOM YTJIE.
HccnenoBath, B TOM YMCI€ C TOMOIIBIO ITU(MPOBHIX
pecypcos, BITMCAHHBIC " OTIFICAHHBIC




reOMEeTPUUYECKUX 3a/au.
B3anmuoe pacIoyoKeHue
JIBYX OKpykHocTeil. Kacanue
OKPY>KHOCTEH.

4eThIpEXYTrOJbHUKY, BBIBOAUTH HUX CBOMCTBA U
MIPU3HAKU.
Hcnonb3oBaTe 3TH CBOMCTBA M INPU3HAKU IIpU

pelIeHuN 3a/1ay.

[ToBTOpEHME,
00001IeHIEe 3HAHMIA

(4 4)

[ToBTOpCHME OCHOBHBIX
MOHATUN U METOAOB KypCcoB 7
H 8 KxiaccoB, 0000IIEeHNE
3HAHUIA.

PemraTe 3aga4d Ha MOBTOPCHUEC, UIUIIOCTPUPYIOIIHEC
CBsA3U MCXKAY pa3/IMYHbIMU YaCTAMU KypcCa.

9 kJacc (68 yacos)

Hazpanue pasaciia,

DnexTpoHHbIe (U POBLIC)

Ne TEMbI, KOJIMYECTBO OcHoBHOE cofiepKaHue OcHOBHbIE BUIBI AEATEILHOCTH 00YUYaOLIUXCSI
o0Opa3oBaTeibHbIE PECYPCHI
4acoB
1 | Tpuronomerpus. Onpenenenue PopMyIMpoBaThH onpeeaeHus
TeopeMbl KOCHHYCOB M | TPUTOHOMETPHUUECKUX TPUTOHOMETPUYECKUX (YHKLUUH TYNBIX U IHPSIMBIX
CHUHYCOB. Pemenue | pynkuuit yrmos ot 0° go 180°. | yrios.
TPEeyroJibHUKOB (16 u) Kocunyc u cunyc npsimoro u | BeIBoauTh T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB
TYIIOT'O yriia. Teopema | (c paguycoM ONMMCAHHON OKPY>KHOCTH ).
KocuHycoB.  (O600ménnast) | PemaTs TpeyronbHUKH.
TeopeMa CUHYCOB (c paauycoM | Pemate mnpakThueckue 3aaayd, CBOASIIMECT K
OIHCaHHOMN OKPY>KHOCTH). | HAXOXKJICHHUIO PA3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA.
Haxoxnenue nnuH CTOpOH M
BEJIMYHMH yTJIOB
TPEYrOJbHUKOB.
dopmyna TUTOIIAH
TpEYrojbHUKAa  4Yepe3  JIBe
CTOPOHBI U YTOJ MEXIY HUMHU.
dopmyna IR NIENN|
YeThIPEXYTrObHIKA Yepe3 ero
JUaroHali YW yroil MexAy
HUMH.
[IpakTueckoe mpUMEHEHUE
JIOKAa3aHHBIX TEOPEM.
2 | [IpeoOpazoBanue [TonsitTue o mnpeoGpasoBanuu | OcBauBaTh MOHATHE MPeoOpazoBaHus MOA00US.

nonobusi. Metpuueckue

COOTHOIICHHUA

B

mogoous.
COOTBETCTBEHHBIE DJIEMEHTHI

HccnenoBaTh OTHOIIEHUE JIMHEWHBIX 3JIEMEHTOB
¢duryp npu mnpeobpazoBaHuu monoodms. Haxomauts




okpykHoCTH (10 1)

MoA0OHBIX (uryp.

Teopema o0 npousBencHUU
OTPE3KOB XOpI, TeopeMa o
IIPOU3BEAECHUN OTpE3KOB
CEeKYIUX, Teopema 0
KBaJpare KacaTeJIbHOM.
[Ipumenenne B  pelICHUH
reOMETPUUECKUX 3ajau.

MPUMEPHI moxoous B OKpYyKarolein
EUCTBUTENbHOCTH.
BbIBOAUTE METpPUYECKHE COOTHOIICHUS MEXIY

OTpE3KaMH XOpZ, CEKyLIMX U KacaTelbHBbIX C
WCIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U IMOJ0OHBIX
TPEYrOJIbHUKOB.
Pemlate reomerpuueckue 3agadud M 33Ja4d U3
peanbHONH JKU3HU C HCIOJIB30BAHUEM MOJOOHBIX
TPEYrOJIbHUKOB.

Bexrops! (12 1)

Ornpenenenue
CJIOYKEHUE u
BEKTOPOB,
BEKTOpa Ha YUCIIO.
OuU3NYECKU 5
r€OMETPUYECKUM CMBICIT
BEKTOPOB.

Pa3znoxenue BekTopa no ABym
HEKOJUIMHEAPHbIM ~ BEKTOPAM.
Koopaunats! BekTopa.
CkanspHoe IIpOU3BE/ICHNE
BEKTOPOB, €r0 INPUMEHEHHE
JUIS  HaxOXIEHWS JJIUH U
YTJIOB.

Pemenne 3amad ¢ momounbro
BEKTOPOB.

[IpuMeHeHne BEKTOpPOB IS
pelIeHns 3a1a4 KHHEMAaTUKH U
MEXaHHKH.

BEKTOPOB,
pa3HOCTb
YMHOXEHHUE

Hcnonp30Bath  BEKTOPBI HaIpaBJICHHbIE
OTPE3KH, HCCIIEI0BATh F€OMETPUUYECKUI
(mepemenienne) W (QUINYCCKH (CHIIA) CMBICIBI
BEKTOPOB.

3HaTh OIpENENeHHUs] CYMMBbl U Pa3HOCTH BEKTOPOB,
YMHOXKEHHMSI BEKTOpa Ha 4YHUCJIO, HCCIEN0BaTh
reOMETpUUYECKU U  (U3UUECKUH CMBICIBI 3TUX
onepanui.

Pematp reomeTpuyeckue 3a1auu ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiagpiBaTh BEKTOpP MO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonp30BaTh CKalsipHOE MPOU3BEAECHHUE BEKTOPOB,
BBIBOJIUTB €I0 OCHOBHBIE CBOICTBA.
Bbruncnsate cymmy, pa3sHOCTb H
IIPOU3BECHNE BEKTOPOB B KOOPANHATAX.
[IpumensaTh  CKaJsipHOE  NpPOU3BEIEHUE
HaXO0XICHUS JUIMH U YTJIOB

KakKk

CKaJISIpHOE

JUTS

JlexapTOBbl KOOpAMHATHI
Ha TUI0CKOCTH (9 1)

JlexapToBEI KOOpPJIHMHATHI
TOYEK Ha IJIOCKOCTH.
YpaBHeHHE IPSAMON. YTIIOBOI
KO3 (ULIMEHT, TaHTeHC Yrua
HAKJIOHA, T[apajljleyibHbIE U
MEPIEHUKYISIPHBIE ITPSIMBIE.
YpaBHeHuUe OKPY>KHOCTH.
Haxoxnenue KOOPJAWHAT

OcBauBaTh NOHATHE MPSAMOYIOJIbHOU
KOOpJUHAT, NEKaPTOBBIX KOOPJUHAT TOUKH.
BbiBOomUTh ypaBHEHHE MIPSIMOW U OKPYKHOCTH.
Boiaensate mMONHBIM  KBaApaT AN HAaXOXKACHUS
LIEHTPA U paguyca OKPY>KHOCTH 110 €€ ypaBHEHHUIO.
Pematp 3a1aun Ha HaXOXKIEHHE TOUYEK MEPECEUCHUs
NpSMBIX M OKPY)KHOCTEH € IOMOLIbIO METOAA
KOOpJIMHAT.

CUCTCMBI




TOYEK MepeceueHus
OKPYKHOCTH U IIPSIMOM.
Merton KOOpJMHAT npu
peleHnmn r€OMETPUYECKUX
3ajad.

Hcnonn3oBanue METOoAa
KOOPJIMHAT B MPAKTUYECKUX
3aj1a4ax.

Hcnons3oBarhk cBoicTBa yrioBoro koddduimeHnta
OpsAMOW TIpU pPEUICHWH 3a7ad, IS ONpEeIeICHUS
PacIoJIOKEHUS TPSIMOH.

[TpumeHsITH KOOPJMHATHI npu peleHuu
FCOMETPHUYCCKUX W MPAKTHYECKUX 3a7ad, JUIs
MMOCTPOCHHUSI MaTEMaTHYEeCKHX MOJETCH peabHbBIX
3a/1a4 («METOJ] KOOPJIUHAT).

[Tonb30BaTbest AT TIOCTPOSHUST W HCCIICIOBAHUIMA
U (QPOBBIMU PECYPCAMHU.

3HAKOMHTHCS C UCTOPUEH PA3BUTHS TCOMETPHH.

IIpaBunbHBIE IIpaBunbHBIE dopmMynupoBaTh orpeieneHue IPaBUIIbHBIX
MHOT'OYT'OJIbHUKH. MHOT'OYT'OJIbHUKH, MHOT'OYT'OJIbHUKOB, HAXOJUTh UX 3JIEMEHTHI.
JlnuHa OKpY>KHOCTH BBIUUCIIEHHME MX 3JIeMEHTOB. | [lonb30BaThCsl MOHATHEM JUIMHBI  OKPY)KHOCTH,
U IUIOIIAJIb KpyTa. Yucno T u JUIMHA | BBEJIEHHBIM c ITOMOLIBIO IIPaBUJIbHBIX
Bbruucnienue miomanei | OKpyKHOCTH.  J[nMHAa  Ayru | MHOTOYTOJIBHUKOB, OHpPEAENSATh YUCIO T, JUIMHY
(8 9) OKpyXHOCTH. PagnanHas Mepa | Ayry U paJuaHHylO Mepy yria.
yria. [IpoBonuTh mepexon OT pajMaHHONW Mephl yriia K
[Inomanp kpyra u  €ro | rpaJlycHON U HA0OOPOT.
JJIEMEHTOB (cextopa u | OnpenensaTs IWIomanasb Kpyra.
CErMEHTA). Boruncnenue | BeiBogute Gopmynsl (B rpaaycHOW M paguaHHON
iouanen buryp, | Mmepe) I JJIUH YT, IUIOMIAAEH CEKTOpOB U
BKJIFOYAIOIIUX JJIEMEHTHI | CETMEHTOB.
Kpyra. Bbuucnare miomanu  Guryp,  BKITHOYAOLIUX
3JIEMEHTBI OKPY>KHOCTHU (Kpyra).
HaxoauTs momany B 3a1a4ax peajbHOM JKU3HH.
JIBU>KEHUS IIJIOCKOCTH [Tonstue 0 JIBUXKEeHUM | Pa3bupars mpuMepsl, WUIIOCTPUPYIOLIUE TOHATHUS
(6 1) mwiockoctd.  IlapayuienpHeli | IBUYKEHUS, IEHTPOB U OCEH CUMMETPHUH.
MIepeHoc, OBOPOT u | @opMynupoBaTh  ONpEENIEHUus  NapajuieIbHOTrOo
cummerpus. OcH M LEHTpHI | IEpEHOCa, IOBOPOTA U OCEBOM  CHUMMETPHH.

CUMMETPUH.
IIpocreiimme npuMeHEHUs B
penieHny 3a1ad.

BrIBOIMTE MX CBOWMCTBA, HAXOAWTHh HEMOJBH)KHBIE
TOYKHU.

Haxomuth LEHTPBI M OCH CHUMMETPUN MPOCTEUIINX
¢buryp.

[IpuMeHATH MapauIeNbHBI NEPEHOC U CUMMETPHIO
IpU peIIeHUH TEeOMETPUUYEeCKHX 3ajaad (pa3ouparb
MIPUMEPHI).




Hcnonb3oBarh i1 MOCTPOCHUS W MCCIEAOBAHUM
U POBBIE PECYPCHI.

[ToBTOpEHME,
0000111eHNE,
CUCTEeMaTH3alusl 3HAaHUH
(79)

IToBTOpEeHUE OCHOBHBIX
MOHATUH M METOJIOB KYpPCOB
7—9 ximaccoB, 00001IeHHE U

CHCTEMATU3ALNSA 3HAHUM.
[Ipocreiine reomMeTprudecKue
burypel M HUX CBOWCTBA.

W3mepenue reoMeTpu4ecKux
BeJIMYUH. TpeyrojapHUKH.
[TapannenwHbie 51
NIEPIEHIUKYIISIPHBIC IIPSIMBIE.
OxpyKHOCTb u KpYT.
['eomeTprueckne nocTpoeHUsI.

Vel B OKPY>KHOCTH.
BnucanHble u  onucaHHBIE
OKPY>KHOCTH
MHOT'OYTI'OJIbHUKOB.

IIpasmass U OKPYKHOCTb.
YUeThIpEXYroIbHUKN.
BrnucanHble W OnucaHHBIE
YeThIPEXYTOJIbHUKH.
Teopema Ilucgaropa u Hauana
TPUTOHOMETPHUH. Pemenue
OOIIUX TPEYTOJILHUKOB.
[IpaBunpHbIE
MHOT'OYT'OJIbHUKH.
[IpeoOpazoBanus TJIOCKOCTH.
JIBYDKEHUS. [Tono0wue.
Cummertpus.

IImomans. Brruncnenune
IJIOIIAAEH. ITmomann

noJI0OHBIX (uUryp.
JlexapToBBl KOOPAMHATHI
IIJIOCKOCTH.

BekTopsl Ha IIOCKOCTH.

Ha

OnepupoBarh MOHATHAMH: (puUrypa, Touka, mpsmas,
yrojl,  MHOTOYIOJbHHMK,  paBHOOCIPEHHBIA U
PaBHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSIMOYTOJIbHBII
TPEYroibHUK, MEIHaHa, OHCCEKTpHCa U BBICOTA

TPEYroJIbHUKA, napajuienaorpamm, pomO,
MPSIMOYTOJIbHUK, KBaJApaT, TPalelus; OKPYKHOCTb,
KacareibHas; paBeHCTBO M mojgodue  ¢uryp,
TPEYTOJIbHUKOB; [1apajuIeIbHOCTD u
NEePHIEHIUKYISIPHOCTh  MPSAMBIX,  YIOJd  MEXIY
MPSIMBIMH, CHMMETpPUS OTHOCHUTEIBHO TOYKH U

MpsIMOM; JIJIMHA, PACCTOSHUE,
IJI0I1A/Tb, IEPUMETD.
Hcnonb3oBath (opMyInbl: mepuMeTpa U IUIOIMAIH
MHOT'OYTOJIbHUKOB, JIJTUHBI OKPY>KHOCTU U TIIOIIAIN
Kpyra, 00bEMa MpsIMOYTOJILHOTO Mapalljiesienumesa.
OrnepupoBaTh MOHATHSAMU: MPSIMOYTOJIbHASI CHCTEMA
KOOpJUHAT, BEKTOP; UCIIOJIb30BATh 3TU MOHSATHUS IS
MPEACTABICHUS JaHHBIX M PEHICHUs 3a7a4, B TOM
yucle U3 ApYyrux YydeOHbIX mpenmeToB. Pemartsb
3a/1aud  Ha TOBTOPEHUE OCHOBHBIX TOHSTHUI,
WJUTFOCTPALUIO CBSI3€M MEXIY Pa3IuYHbIMU YaCTSIMU
Kypca. BeiOuparb MeTo 1 U1 peIIeHus 3a/1auu.
Pemiate 3a1aun U3 MOBCETHEBHOM KU3HMU.

BCJIMYMHA yIJia,




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHKA».
7-9 KJIACCBI

IlosicHuTeILHAA 3alIHCKA

LEJIN U3YUEHMA YYEBHOI'O KYPCA

B coBpemeHHOM IU(PPOBOM MUPE BEPOATHOCTh U CTATUCTHKA MPU- 0OPETaOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKM 3PEHHUS NPAKTUYECKUX MPUIOKEHHUH, TaK U MX POJIM B 0Opa3OBaHUH,
HEOOXOMMOM KaXJoMy uesoBeKy. Bospacraer umciao mpodeccuil, mpu OBIaJAeHUU KOTOPBIMU
TpebyeTcs xopolast 6a30Bast IOATOTOBKA B 00JIACTH BEPOATHOCTH U CTATUCTHKH, TaKasl MOATOTOBKA
Ba)KHA JIJIS POJIOJHKEHUST 00pa30BaHMA U 7S YCIIEUTHOM NPOo(ecCHOHAIBHON Kapbhephl.

Kaxplii yestoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIMUXCS Y HETO NAHHBIX.
A nns 000CHOBAHHOTO TPUHATHS PEIICHUS B YCIOBHSIX HEIOCTaTKa MM M30bITKa WH(pOpMAIUU
HEO0X0AMMO, B TOM 4HCJIE XOpOoLO C(HOPMHUPOBAHHOE BEPOATHOCTHOE WU CTATUCTHUYECKOE
MBIILUIEHHUE.

MMeHHO mO3TOMY OCTpO BCTaja HEOOXOAUMOCTh C(OpPMUPOBaTH Yy OOYyYarOLIMXCS
(YHKIMOHATIBHYIO TPaMOTHOCTD, BKJIIOYAIOIIYIO B C€0s1 B KAUeCTBE HEOTHEMJIEMOM COCTaBIISIOIIECH
yMEHUE BOCIPUHMMATh M KPUTUYECKH AaHAIM3MPOBATh HMH(MOPMAIMIO, NPEACTABICHHYIO B
pa3nuuHbIX (popMax, TOHUMATHh BEPOSTHOCTHBIM XapaKTep MHOTHX pEAJbHBIX IPOIECCOB U
3aBHCHUMOCTEM, MPOU3BOAUTH NPOCTEHUINNE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
IpUHLMIIAMU cOOpa, aHallu3a U NPEACTaBJICHUS JTaHHBIX U3 Pa3IMYHbIX cep KU3HU 00IlecTBa U
rocygapcTBa npuoOmaer oOydaromuxcs K OOIIECTBEHHbIM HHTepecaM. lM3yueHue OCHOB
KOMOMHATOPUKHU pa3BUBACT HABBIKM OpPraHU3alMU Mepedopa U Mojacyéra Yyucia BapuaHTOB, B TOM
qucie, B MPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH T€OpUHU IpadoB co31aéT MaTEMAaTHYECKUN
dbyHaamMeHT 1751 GOPMHUPOBAHUS KOMIIETEHIMIA B 00J1aCTH HHPOPMATHKH U TUPPOBBIX TEXHOJIOTHH.
[ToMumMo 3TOro, mnpu HU3y4EHUM CTATUCTUKM M BEPOSTHOCTH OO0OralaroTcs MpeAcTaBICHUs
yyalmxcs 0 COBpEMEHHOM KapTHUHE MUpa U METOAaX €ro UCCie10BaHus, POpMUPYETCs] IOHUMAaHNE
pOJIM CTaTUCTUKM KaK MCTOYHMKA COLMAJIbHO 3HAYMMON MH(OPMALUU U 3aKJIAJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIUICHHUS.

B coorBercTBUM ¢ [aHHBIMH LENSIMH B CTPYKType IIpOrpamMMmbl Yy4eOHOro Kypca
«BeposTHOCTP M CTATUCTHUKA» OCHOBHOM IIKOJBI BBIJCJIEHBI CIEAYIOIIUE COJAEPKATEIbHO-
MeToaudeckue auHuM: «lIpencraBneHne NaHHBIX M ONMCATENbHAs CTATUCTHKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoB.

Copepxanune smHun «lIpencraBineHne MaHHBIX M ONMCATENbHAs CTAaTHUCTUKA» CIYKUT
OCHOBOH it (hOpMUPOBaHMSI HABBIKOB pabOThl ¢ MH(OpMalLMen: OT YTEHUS U MHTEpPIpeTaluu
uH(pOpMalny, PeICTaBICHHON B TabIuIax, Ha quarpaMmax u rpadukax a0 coopa, npecTaBIeHHs
U aHaiM3a JaHHBIX C MCIOJB30BAHUEM CTAaTUCTHUECKUX XapaKTEPUCTHK CPEIHUX U PacCEeUBaHMS.
PabGoTtast ¢ maHHBIMH, 00yJaroluecs: yuyaTcsl CYMTHIBATh M MHTEPIPETUPOBATh JIaHHBIE, BBIIBUraTh,
apryMeHTUpOBaTh W KPUTHKOBAaTh MPOCTEHIINE THIOTE3bl, Pa3MbIIUIATh HaJx (aKTopamu,
BBI3BIBAIOIIMMHM M3MEHYMBOCTb, W OLIEHUBAaThb UX BJIMSHUE HA PACCMATpPUBACMblE BEIUYMHBI U
IIPOLIECCHI.

WHTynTHBHOE  MNpEeACTaBICHHME O  CIy4allHOW  W3MEHYMBOCTH,  HCCIEIOBaHUE
3aKOHOMEPHOCTEH W TEHJICHIMM CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM [UIi M3YYEHHs] TEOPUHU
BEPOATHOCTEN. boubllioe 3HaueHUe 37e€Ch UMEIOT MPAKTHUUECKUE 3aJaHMsl, B YaCTHOCTH OIBITHI C
KJIACCMYECKUMHU BEPOSITHOCTHBIMU MOJIEISIMHU.

[ToHATHE BEpOSATHOCTH BBOAMTCSA Kak Mepa MpaBloNoaodus ciydaitHoro coobitus. Ilpu
M3YYEHHH Kypca oOydaroumgecsi 3HAKOMATCA C MPOCTEHIIMMH METOAAMHM  BBIYUCIICHUS
BEPOATHOCTEW B CIIy4alHBIX 3KCIIEPUMEHTAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH,
BEPOATHOCTHBIMU 3aKOHAMHU, MO3BOJISIOIMMHI CTaBUTh M peliaTh OoJiee CloKHbIE 3afaun. B kypc
BXOJISIT Ha4aJIbHbIC IIPEJCTABICHUS O CIyYalHBIX BEJIMUYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

Taxoke B paMKax 3TOro Kypca OCYILECTBIIETCS 3HAKOMCTBO OOYUaIOIIMXCSl ¢ MHOXKECTBAMU
¥ OCHOBHBIMM OIEpalMsIMHM HaJ MHOKECTBaMH, PACCMATPUBAIOTCS NPHUMEPBHl NPUMEHEHUS IS
pelieHuss 3ajad, a TaKKe MHCIONBb30BaHMUS B JIPYTUX MaTeMaTHYeCKHUX KypcaXx M Y4eOHBIX
npeaMerax.



MECTO YYEBHOI'O KYPCA B YYEGHOM ITJIAHE

B 7-9 xnaccax usyuaetcs Kypc «BeposSTHOCTb M CTaTUCTUKA», B KOTOPBII BXOJAAT pa3JIebl:
«IIpencraBieHne [aHHBIX W  OIMCATENIbHAs CTAaTHCTHKA»; «BeposATHOCTB»; «DIEMEHTHI
KOMOMHATOpUKWNY»; «BBeneHne B Teopuio rpagoBy.

Ha u3ydeHue naHHOro Kypca oTBOAUT 1 yd4eOHBIN yac B HEJENI0 B TEUEHHE KaXKAO0ro rojaa
o0yuenus, Bcero 102 yueOHbBIX Haca.

Conep:xanue yueonoro npeamera «BEPOATHOCTDb U CTATUCTUKA»

7 Kk1ace

[IpencraBnenue JaHHBIX B BUJE TaOIUL, qUarpaMm, rpadukoB. 3anoaHeHue TabIull, YTeHUE
U TIOCTPOCHUE JTUarpamMmM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHne rpaduKoB peaqbHbIX
nporeccoB. V3pnedenne nHGopManuy U3 quarpaMM M TaOJIMI, MCIIOJIB30BaHUE U MHTEPIpETaLus
JTAHHBIX.

OmnwmcarenpHasi CTaTUCTHUKA: CpeaHee apu]MeTHueckoe, MeAnaHa, pazmax, HauOoJbllee H
HaMMEHbIIIEe 3HAYCHUST HA0Opa YKMCIIOBBIX JaHHBIX. [I[puMepsI cirydaiiHONH M3MEHUYUBOCTH.

Cay4aliHpIid SKCHIEpUMEHT (ONBIT) M CiIydaiiHOoe coObiTHe. BeposTHOCTh M 4actoTa. Poib
MaJIOBEPOSITHBIX M TPAKTHYECKU TOCTOBEPHBIX COOBITHI B mpupojae u B oOmiectBe. MoHeTa u
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenensb BepuuHbl. Ynciio pédep U cyMMapHasi CTEIICHb BEPIIHH.
[IpencraBnenue o cBszHocTU rpada. Llenn u muxiet. [Tyt B rpadax. O6xox rpada (3iinepos myTh).
[IpencraBienue 06 OpUEeHTUPOBAHHOM Tpade. PemieHue 3amay ¢ moMOIIbO rpadoB.

8 ki1ace

[IpencraBnenne NaHHBIX B BHJIE TaONUI, AWarpamM, TpapukoB. MHOXECTBO, 3JIEMEHT
MHOXECTBa, IOAMHOXeCTBO. Omnepanuy HajJg MHOXECTBaMHU: OOBEAMHEHHE, IIepeceyeHHUE,
nononHeHre. CBoiicTBa omepauuii HaJl MHOXECTBAMM: IE€PEMECTUTENIBHOE, COYEeTaTeNIbHOE,
pacrpeenuTelbHoe, BKIoUeHus. Vcnoab3oBaHue rpauueckoro MpeacTaBiIeHUs MHOXKECTB Ui
ONMCAHUS PEAJIbHBIX IPOLECCOB U SIBJICHUI, IPH PEIICHUHU 3a]1a4.

W3mepenue paccenBaHus HaHHBIX. Jlucmepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

OneMeHTapHble CcOOBITUS ciaydaiiHoro onblta. CiydaiiHele coObITHs. BepostHocTn
coObITUH. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMH cOObITUSIMU. CitydaiiHblii BbIOOp. CBs3b
MEXy MaJlOBEPOSTHBIMU M TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMHU B HPUPOJE, OOIIECTBE U
HayKe.

HepeBo. CBolicTBa AEpEBbEB: €IMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXK/y YUCIIOM BEPIIUH U unciaoM peéoep. [IpaBuio ymHoxkeHus. Pemenue 3a1au ¢ IOMOIIbIO
rpa¢oB. IlporuBomnosnoxusie coObiTus. Juarpamma Diinepa. OObeqUHEHHE U TepeceyeHHE
coObiTuii. HecoBmecTHbIe coObITHsI. DOpMysa CI0KEHUSI BEPOSTHOCTEH. Y CIOBHAsE BEPOATHOCTbD.
[TpaBuno ymHoxenus. HeszaBucumsble coObitus. IlpeacraBieHue skcrepuMeHTa B BHJE JIE€peBa.
Pemrenne 3aga4 Ha HAaxXOXKJIEHHE BEPOSATHOCTEH C NMOMOINBIO JEPEBA CIYyY4alHOrO SKCIEPUMEHTA,
Jauarpamm Jusepa.

9 kanacce

[IpencraBienue NaHHBIX B BUJE TAaONHIl, TUarpamm, rpaukoB, MHTEpIpETalns JaHHBIX.
YreHune U NOCTpOCHUE TaONIHUL, TUarpaMM, rpa(uKoB MO peasbHBIM JaHHBIM.

[TepectanoBku u ¢akropuan. Codetanuss U 4YHCIO codyeTaHui. TpeyrospHUK I[lackams.
Pemenue 3a1a4 ¢ UCoNb30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposiTHOCTh. CiyyaliHBI BBIOOpP TOYKHM M3 (UTYpPHl HA IUIOCKOCTH, U3
OTpEe3Ka U U3 IyTH OKPYKHOCTH.

Ucneitanue. Yenex u Heynada. Cepust ucnbliTaHuil 1o nepBoro ycnexa. Cepust HCIIBITaHUN
Bepuynnu. BepositHOoCcTH cOOBbITHIA B cepuy UcTibITaHUE bepHymu.

CrnyuyaitHas BeTMYMHA M paclpefielieHue BeposiTHOocTed. MaTemaTuueckoe OXXKHUIaHUE U
pucriepcus. IIpumepsl MareMaTudecKoro OXHUIAaHUS KaK TEOPETHYECKOIO CPEIHETO0 3HAYEHUs



BEJIMYMHBI. MaTeMaTHuecKoe OXUAAHWE W JUCIEPCHUs CIydailHOM BENWYMHBI «YHCIO YCIIEXOB B
CepHUH UCHBITAHUN bepHymy.

[TonsiTre o 3akoHe OOMBITUX YKCceNl. M3MepeHnne BepOATHOCTEH ¢ TOMOIIBIO 4acToT. Pomib u
3HaUEHUE 3aKOHa OOJIBIINX YHCEI B PUPOJIE U OOIIECTBE.

IInanupyemsie pe3ybTaThbl 0cBOeHHs yueOHOro npeamera «BEPOATHOCTD U
CTATUCTUKA»

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «BeposATHOCTh M cTaTUCTHMKa» B 7-9 Kiaccax

XapaKkTEepU3yKTCA CACAYIOIMMU YMEHHUSIMU.

7 kiacce

— YwuraTth uHpOpMaLIMIO, IPEACTABICHHYIO B Ta0JIMIIaxX, HA AMArpaMMax; MpeACTaBIsATh JaHHbIC B
BUJE TaOJHI], CTPOUTH JUArPaMMBbI (CTOJOMKOBBIC (CTOJIOYATHIC) U KPYrOBBIE) MO MAacCHBaM
3HAYEHHUH.

— OnuceiBaTh U MHTEPIPETUPOBATH PEAIbHBIC YUCIIOBBIC JaHHbBIC, MPEACTABICHHBIC B TA0JIMIIAX,
Ha JUarpaMmax, rpadukax.

— MHcnonws3oBarh 11 ONHMCAHMS  JTaHHBIX ~ CTATUCTUYECKHE  XApaKTEPUCTUKHU:  CpeaHee
apudmeTnyeckoe, MearaHa, HanooJbIIee U HAaNMEHbIIIee 3HAYCHUS, pPa3Max.

— Hwmeth mpejacTaBiieHue O CIy4aiiHOW W3MEHYMBOCTH HA MPHUMEpax IeH, PU3NICCKUX BEITUYHH,
AHTPOIIOMETPUYECCKUX JAHHBIX; UMETh MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 kuacce

— MU3Bnekars u mpeoOpa3oBbIBaTh MH(POpPMAIKIO, MPEACTABICHHYIO B BUIEC TaOJIUII, TUArpaMM,
rpaduKOB; MPEACTABIIATE JAHHBIC B BUJIC TAOJUII, TUAarpaMM, TpapuKoB.

— OnucelBaTh JaHHbIE C MOMOIIBIO CTATHCTHUYECKUX I10KA3aTEeNe: CpeJHUX 3HAYEHUH U Mep
pacceuBanus (pa3mMax, JUCIIEPCHUS U CTAHIAPTHOE OTKIOHEHUE).

— Haxoautbh 4acTOTHI YMCIIOBBIX 3HAYEHUM M YaCTOTHI COOBITHMH, B TOM YHCIJIE MO pe3yJbTaTaM
U3MEpPEHHI U HaOII0ICHUH.

— Haxoauth BEpOATHOCTH CIIy4ailHBIX COOBITHH B OIBITAX, 3HAs BEPOSITHOCTU BJIEMEHTAPHBIX
COOBITUH, B TOM YHCJIE B OTBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

— Hcnonw3oBath rpaduueckue MOAENU: IEPEBO CIy4alHOTO SKCIEPUMEHTA, AuarpaMmbl Diinepa,
YHUCIIOBAs MpsMast.

— OmnepupoBaTh TMOHATHSIMHU: MHOXECTBO, IIOAMHOXKECTBO;, BBIMIOJHATh OINEpAllUd  HaJ
MHOECTBaMU: 00BEAMHEHUE, TIEPECCUCHHE, JTOTIOTHEHUE; TEPEUHCIIATh JIEMEHTHl MHOXECTB;
MIPUMEHATH CBOMCTBA MHOKECTB.

— MHcnonw3oBarh rpaduyueckoe npejacTaBiIeHUE MHOXKECTB U CBSI3€H MEXy HUMHM JJIsi ONMUCAHUS
MIPOIIECCOB W SIBJICHWW, B TOM YHCJI€ MPU PEIICHHH 3a/Ja4 U3 APYTUX Y4eOHBIX NMPEIMETOB U
KYpPCOB.

9 ki1acc

— MW3Bnekarp u mpeoOpazoBbIBaTh WHGOPMAIIMIO, MPEACTABICHHYIO B PAa3TUYHBIX UCTOYHHKAX B
BUJE TaOIuWll, auarpamM, rpaduKoB; MPEACTaBIATh JaHHbIE B BHAE TaONHI], AUArpaMM,
rpadukoB.

— Pemare 3amauM opraHM30BaHHBIM IMEPEOOPOM BAPHUAHTOB, a TaKXKe C HCIOIH30BAHHEM
KOMOHMHATOPHBIX MPABUII U METOOB.

— MHcnonws3oBath onucaTebHbIC XapaKTEPUCTUKH SISl MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM YHCIIE
CpelHMe 3HAYEHUSI U MEPbl PACCEUBAHUSI.

— Haxoauth 4yacTOTBHl 3HAYEHWW W YACTOTHI COOBITHSA, B TOM YHCJE TOJB3YSACh PE3yJbTaTaMH
MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

— HaxoauTh BepOSITHOCTH CIydalHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM YHCJE B OMBITAX C
PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSIX UCIBITAHUHN JI0 MEPBOTO ycrexa, B
cepusx ucnblTaHni bepHyn.

— HWmerts npencraBneHue o cnydaiiHOW BEJIMYMHE U O PaCIpeieNIEHUH BEPOSTHOCTEM.

— Hwmerp mpeacraBieHHE O 3aKOHE OONBIIMX YHUCENT KAaK O TMPOSBICHHH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYHBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B MPUPOJIE U OOIIECTBE.



TeMaTnuyeckoe MIIAHMPOBAHUE

7 kaacc (34 yaca)

HaszBanue pasaena,

DnekTpoHHbIEe (IU(PPOBEIE)

Ne TEMbI, KOJTMYECTBO OcHoBHOE cojiepKaHue OcHoBHbIE BUIBI A€ATEILHOCTH 00YUaIOLIUXCSI
4ACOB o0pa3oBaTeNnbHbIE PECyPChHI
1 | Ilpeacrasnenue nanubix | [IpeacraBnenne npanubix B | OcBauBaTh CHOCOObI MpEeJICTaBICHHUS
(7 9) TaOIHMIaX. [IpakTHueckue | CTAaTUCTUYECKUX JIaHHBIX U YHCJIOBBIX MAacCHBOB C
BBIUMCIICHUS 10 TaOJIMYHBIM | IOMOIIBIO TAOJUIl U JAUArpaMM C HCHOJIb30BAaHUEM
TaHHBIM.  VI3BicueHWE W | aKTYAIbHBIX M BAXKHBIX JIAHHBIX (JeMorpadudeckue
UHTEprpeTanuss  TaOMUYHBIX | JaHHBIE,  MPOU3BOJICTBO  MPOMBIIUIEHHON U
JTAHHBIX. [TpakTHdeckas | CeTbCKOXO3SMCTBCHHON MPOIYKIIUHU, OOIECTBEHHBIC
pabora «Tabmuiby. Y TIPUPOJTHBIC SIBJICHUS ).
I'padmueckoe npencrasienue | M3ydarb MeToabl pabOTBHl ¢ TaOJWYHBIMH U
JaHHBIX B BHUJAE KPYIOBBIX, | rpaQUUeCKUMU  TMPEACTABICHUSMU  JaHHBIX C
CTOJOMKOBBIX  (CTOJIOYATHIX) | MOMOIIBI0  MH(PPOBBIX  PECYypcoB B XOE
Jarpamm. Urenue U | IPaKTUYECKHUX PadoT.
[IOCTPOECHHE Jarpamm.
[Ipumepsl  neMorpadudecKkux
arpaMM. IIpakTnueckas
pabota «Jlmarpammbly.
2 | OnucarenpHas UYucnossle Habopwl. Cpeanee | OcBauBaTh TMOHATHA: YUCIOBOM Habop, Mepa
CTaTUCTHKA apudmeruueckoe. LEHTPaTbHOW TEHACHIIMU (Mepa IIeHTpa), B TOM
(8 9) Menuana uuciaoBoro Habopa. | yucie cpeaHee apupMeTuyeckoe, MearuaHa.
Y CTONYMBOCTh MEANAHBI. OnucelBaTh CTaTUCTUYECKUE AAHHBIE C ITOMOILBIO
[IpakTrueckas pabota | cpenHero apupMeTH4ecKkoro M MeauaHel. Pemiarth
«CpenHue 3Ha4eHUS. 3a/1auH.
Haubonbimee u nHammenbinee | M3yuaTh CBOMCTBA cpeaHUX, B TOM UHCIE C
3HA4YEeHUsl YUCIOBOro Habopa. | MOMOLIbI0  IU(PPOBBIX  PEeCypcoB, B  XOJe
Pazmax. MPaKTHYECKUX padoT.
OcBauBaTh TOHATHS: HauOONbIIee W HAaUMEHBIIEE
3HAYEHUs YUCIIOBOIO MAacCHBa, pa3Max.
Pemate 3amaunm Ha BbIOOp crocoba OmMUCaHUsA
JAHHBIX B COOTBETCTBHHM C MPUPOJOH IaHHBIX U
LESIMUA UCCTIEOBaHUS
3 | CnyqaitHas Crydaiinast M3MEHYUBOCTH | OcBanBaTh MOHSTHUS: YaCTOTAa 3HAYCHUM B MACCHBE




U3MEHYUBOCTh
(69)

(mpumepsr). Yacrorta
3HAQYEHHI B MAcCCUBE JaHHBIX.
['pynnupoBka. I'ucrorpaMmsl.
[TpakTyeckas pabota
«Cny4aitHasg ©3MEHYUBOCTDY

TAaHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOTPaMMa.
Crpoutb W aHANM3UPOBATh  T'HCTOTPAMMBI,
noA0MpPaTh MOIXOIAIINI [Iar IPYIITHPOBKH.
OcBauBarh TpaduuecKue TMPEACTABICHUS Pa3HbBIX
BUJIOB CIIyYailHOH WM3MEHYMBOCTH, B TOM YHCIE C
MOMOIIBI0  IHU(PPOBBIX  PEecypcoB, B  XOHE
IPaKTHYECKON paboThI

Beenenue B Teoputo

rpagoB
(4 9)

I'pap, Bepmmna,  peOpo.
[IpencraBnenne 3amaum  C
nomompio rpada. CreneHb
(BaJIGHTHOCTB) BEPIIUHBI.
Uucno pébep u cymmapHas
crerieHb BepmmH. llens
nukia. Iyt B rpade.

[IpencraBnenne O CBSI3HOCTH
rpada. O6xox rpada (ditepos
nyte). IlpeacraBnenue 00
OpPHEHTHUPOBAHHBIX I'padax.

OcBauBatp moHsATHS: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHb (BaJIGHTHOCTh BEPIIWHBI), MENb U
UKL

OcBauBath MOHATHS: MYTh B Tpade, dMICPOB MyTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

Pemrate 3a1aun Ha OMCK CyMMBI CTEIICHEH BEPIIHH
rpada, Ha MOMCK 00xoxa rpada, Ha TOUCK IyTel B
OpPUCHTUPOBaHHBIX Ipadax.

OcBauBaTth criocoObI MPEACTaBICHUS 3a/1a4 U3 Kypca
anreOpbl, FTEOMETPUH, TECOPHH BEPOSTHOCTEH, APYruxX
MPEIMETOB C TOMOIIbI0 TpadoB (KapThl, CXEMBI,
IEKTPUUECKUEC TCTIH, (GyHKIIMOHAJIbHBIC
COOTBETCTBHS) Ha IPUMeEpax.

BeposiTHOCTB M yacToTa
CITy4aifHOTO COOBITHS
(4 1)

CrnyuaitHsiii OIIBIT u
ciy4daitHOe COOBITHE.
BepositHocth u uacToTa
COOBITHSI. Posb
MaJOBEPOSTHBIX u
MPAaKTUYECKH  JIOCTOBEPHBIX
COOBITUI B TpUPOJAE U B
oOmiecTBe. Momsera u

urpajgbHas KOCTb B TEOpUHU
BEPOSITHOCTEM.
[IpakTnueckas pabota
«YacToTa BbIIaICHUS OpJIay.

OcBauBaTh NOHATHS: CIIy4alHBIHI OIBIT U CIIy4allHOE
cOoOBITHE,  MAaJIOBEPOSITHOE M IPaKTHYECKH
JIOCTOBEPHOE COOBITHE.

N3y4arh 3HAYMMOCTh MAaJOBEPOSITHBIX COOBITUH B
npupoje U oOllecTBe Ha BaXHBIX IpUMepax

(aBapum, HECYaCTHBIE ciyJau, 3auTa
NepCcoHaIbHOM MH(OpMaINK, Iepeada JaHHbIX).
WN3ywyarp poib  KIIAaCCHYECKUX  BEPOSATHOCTHBIX

Mozeneil (MOHeTa, WrpajgbHas KOCTb) B TEOPHH
BEPOSTHOCTEM.

Habmtonate 1 M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
JKCIIEPUMEHTAaX, B TOM YHCIE C TOMOIIBIO
U POBBIX PECYPCOB, B X0JI€ MPAKTUUYECKON PaOOTHI.

O6061enue, kouTposb | IlpencraBnenue naHHbIX. | [IOBTOpATh W3y4eHHOE U BBICTPAUBATh CHCTEMY
(5u) OmnwucarenpHas ~ CTaTUCTHKA. | 3HAHUH.
BepositHOCTB ciaydaitHoro | Pemate 3amadyd Ha MPEICTABICHUE M ONUCAHHE




CcOOBITHA.

JaHHBIX C IOMOIIBI0 H3YYEHHBIX XaPAKTEPHUCTHUK.
OOcyxnarb  mpuMepbl  CIyYalHBIX  COOBITHIA,
MaJOBEPOATHBIX M IPAKTHYECKU JOCTOBEPHBIX
CIIy4alHbIX COOBITHI, UX POJM B MPUPOJE U JKU3HU
YeJIOBEKA.

8 kiacc (34 yaca)

HaszBanue pasnena,

OnexTpoHHbIe (1IU(POBLIC)

Ne TEMBI, KOJTMYECTBO OcHoBHOE conepkaHue OcCHOBHBIE BU/IbI IETEILHOCTH 00Y4arOLINXCS
00pa3oBaTeNbHbIE PECYPChI
4acoB

1 | [loBropenue kypca 7 IIpencrasnenue naHHbIX. | [IOBTOpATE W3y4eHHOE M BBICTPAUBATh CHCTEMY
kiacca (4 u) OnucarenpHas ~ CTaTUCTUKA. | 3HAHUM.

CnyuailHas ~ W3MeHYMBOCTb. | Pemarh 3agaum Ha NPEICTaBICHHUE U OIMUCAHME
CpenHue 4ucioBoro Habopa. | JaHHBIX C IOMOLIbI0 H3YYEHHBIX XapaKTEPHUCTHUK.
Cnyuaiinble coObITHs. | Pemarp 3a/1a4u Ha IIPEJCTaBICHUE
BepossTHOCTH M 4acTOTHIL. | IPYNIIMPOBAHHBIX AAHHBIX M ONMCAHUE CIy4aliHOU
Knaccuueckue MOJIETH | U3BMEHYUBOCTH.
TEOpUHU BEPOATHOCTEN: MOHeTa | Pemate  3agaun  Ha  ONpeAeieHHE  4acTOThI
U UTpaJibHasl KOCTb. cllyyailHbIX ~ COOBITHH, OOCYXIEHHE HIpPUMEPOB
CIIy4alHBIX COOBITHH, MAaJIOBEPOSATHBIX u
MPAKTUYECKH JIOCTOBEPHBIX CIy4YalHBIX COOBITHIA,
UX pOJIM B IPUPOJIE U JKU3HU YEJIOBEKA.

2 | OnucarenbHas OTKIOHEHUS. Mucnepcus | OcBauBaTh IOHATHA: JUCHEPCUS M CTaHJAPTHOE
CTaTUCTHKA. YHCIIOBOTO HaOopa. | OTKJIOHEHHE, HCIIOJIb30BATh ATH XapaKTEPUCTUKHU
PaccenBanue naHHbIX CrangapTtHoe OTKJIOHEHHE | JIJIsl OTIUCAHUS PACCENBAHUS JaHHbIX.

(4 9) YHUCJIOBOTO HaOopa. | Beigurarh runoressl 00 OTCYTCTBUM WM HaJIMYUU
JlnarpamMmMbl paccenBaHusl. CBSI3M 110 IMarpaMMaM pPacCEeUBaHUs.
Crtpouth auarpaMMbl pacCEeMBaHUS MO UMEIOIIMMCS
JAHHBIM, B TOM YHCJIE C IOMOIIBIO KOMIIBIOTEPA.
3 | MHuoxectBa (4 1) MHoXecTBO, NOAMHOXKECTBO. | OcBaMBaTh  IOHATHS:  MHOXECTBO,  DJIEMEHT
Onepanuy Haj MHOKECTBAMU: | MHOKECTBA, IIOJJMHOKECTBO.
o0beIMHEHNEe, TepecedyeHue, | BeImomHATs  omepauud  HaJ  MHOXKECTBAMU:
JIOTIOJTHEHHUE. o0beIMHEeHNE, TTepeceYeHue, JOMOTHEHHE.
CeoiictBa  omepanuii  Haj | Mcnonp3oBaTh CBOMWCTBA: MePEMECTUTEIBHOE,
MHO’KECTBaMU: COUETATENIbHOE, PACIpPEACIUTENBHOE, BKIOYCHHUS.
MIEPEMECTUTENBHOE, Hcnonp3oBath rpaduyeckoe IIpeJICTaBJIeHHE




COYETaTEeNbHOE,
pacIpenenuTeNbHoe,
BKJTFOUCHHSL.

I'paduueckoe mpencraBieHue
MHO>KECTB.

MHO>KECTB IIPH ONMCAHUU PEaJbHBIX INPOLECCOB U
SBIICHHUM, NP PELICHUH 33a1a4 U3 APYTHX Y4eOHBIX
IIPEIMETOB U KypPCOB.

BepostHocTh
CIIy4aifHOTO COOBITHSA
(6 9)

DneMeHTapHbIe COOBITHSI.
Cityyaiinbie COOBITHSI.
biaronpusarcrByronue

3JIeMEHTapHbIE COOBITHS.
BepositHocTu COOBITHH.

OnbITEl ¢ PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMH  COOBITHIMHU.
CrnyyaiiHbiii BEIOOD.

[TpakTryeckas pabota
«OMBITHI C
PaBHOBO3MOYKHBIMHU

QJICMCHTAaPHbIMHA COOBITHSIMHI

OcBauBaTh TIOHATHS: DJEMEHTApHOE COOBITHE,
cirydaitHoe COOBITHE Kak COBOKYITHOCTh
ONaronpusATCTBYIOIIUX  AJIEMEHTAPHBIX  COOBITHHA,

PaBHOBO3MO>KHBIE 2JICMEHTAPHBIE COOBITHS.

Pemate 3amaum Ha BBIYMCIEHHE BEPOSATHOCTEU
COOBITUH TT0 BEPOSTHOCTSIM JIECMEHTAPHBIX COOBITHI
CIIy4ailHOTO ONBITA.

Pemate 3amaum Ha BBIYUCICHHUE BEPOSTHOCTEU
cOOBITUH B  ONBITAX C  PaBHOBO3MOXXHBIMHU
JJIEMEHTApPHBIMU COOBITUSMH, B TOM 4YHCIE C
MMOMOIIBIO KOMIIBIOTEPA.

[IpoBOANUTH 1 M3YyYaTh ONBITHI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMH (C HCIIOJIb30BAHHEM
MOHET, UTPaJIbHBIX KOCTEH, APYTUX MOJENel) B X0e
MIPaKTUYECKON pabOTBHI.

Beenenue B Teopuro

rpagoB
(4 1)

HepeBo. CBolicTBa aepesa:
€IMHCTBEHHOCTb yTH,
CYLIECTBOBAHHE BUCAYEN
BEPIIMHBI,  CBSI3b  MEXAY

YHCIIOM BEPIIUH U YHUCIIOM
pé6ep. [IpaBuiio yMHOXKEHUS.

OcBauBaTh MOHATHUS: AEpPeBO Kak rpad Oe3 Iukia,
BHUCAYAs BeplIMHA (JIUCT), BETBb JE€peBa, MyTh B
JiepeBe, IUaMeTp JIepeBa.

N3ydarh cBOICTBA AepeBa: CYIIECTBOBAHUE BUCIYEH
BEPIIMHBI, E€AWHCTBEHHOCTb IIyTH MEXKIY JABYMs
BEpIIMHAMH, CBSI3b MEXKIY YHUCIOM BEPLIMH U
quciaoM péodep.

Pemrate 3aaun Ha IMOMCK W NIEPEUNCIICHUE ITYTEN B
JiepeBe, OmNpejesieHne Yucia BepIIMH Win peédep B
nepeBe, 00xoa OMHApHOTO JepeBa, B TOM YHUCIE C
IIPUMEHEHUEM ITPABHJIA YMHOKEHHUS.

Crmydaiinpie COOBITHS

(8 1)

[IpoTuBONONIOKHOE COOBITHE.

Juarpamma Olinepa.
OObeMHEHNE U TIepeCceYCHHUE
COOBITHH. HecoBmecTHEbIE

coObITHs. DopMysa CI0KEHUs

OcBauBaTh TOHATHSA: B3aUMHO IPOTHBOIOJIOKHBIC
COOBITHS, ONIEPALUU HAJ COOBITUSMHU, OOBEANHEHHE
W TepecedeHue COOBITHM, auarpamma ODiiepa
(Oiinepa-Benna), coBMecTHbIE M HECOBMECTHBIC
CcOOBITHS.




BEPOATHOCTEHA. [IpaBuio
YMHOXXEHHUS  BEPOATHOCTEH.
YcnoBHas BEPOSTHOCTD.
HezaBucumelie COOBITHSI.
[IpencraBnenue ciay4allHOTO

OKCIICPUMCHTA B BUAC ACPCBA.

N3ydyatb TeopeMbl O BEPOSTHOCTH OOBEIMHEHUS
IBYX COOBITHIA (popmyer CIIOXKEHUS
BEpPOSITHOCTEH ).

Pematp 3a1aum, B TOM 4uClIe TEKCTOBBIE 3a/la4l Ha
OlpesiefiecHue  BEPOATHOCTEM  OOBbEAMHEHUS U
MepecedeHnsi COOBITUH C TIOMOIIBID YHUCIIOBOM
NpsIMOK, nuarpamm Ouiepa, (HOpMYIIbl CIIOKCHUS

BEpPOSITHOCTEM.
OcBauBarth  MOHATHS:  HPAaBWIO  YMHOXEHHs
BEPOSATHOCTEH, yCIIOBHAs BEPOSATHOCTb,

HE3aBUCUMBbIE COOBITHS AEPEBO CIIy4alHOTO OIIBITA.
N3yuarps cBolicTBa (OmpeneneHusl) He3aBHUCUMBIX
COOBITHIA.

Pemrate 3amaum Ha ompenerneHue U UCIOJIB30BAaHUE
HE3aBUCUMBIX COOBITHIA.

Pemate 3amaun Ha IOUCK BEPOSTHOCTEW, B TOM
YHUCJI€ YCIOBHBIX, C HCIIOJIB30BAHMEM JI€PEBa
CIIy4ailHOTO OIbITa

O600611eHre, KOHTPOIIb
(49)

[IpeacraBnenue JAHHBIX.
OnucarenpHass  CTaTUCTHUKA.
I'padsr. BepostHoCTh
CIIy4aifHOTO COOBITHSI.

ONeMEHTBI KOM6I/IHaT0pI/IKI/I

[IoBTOpSTP M3Y4EHHOE U BBICTPAUBATh CUCTEMY
3HaHUM.

Pemare 3amaum Ha TPEACTABICHUE U ONMCAHUE
JAQHHBIX C IOMOIIBK) HM3YYEHHBIX XapaKTEPUCTHK.
Pemats 3a1auu ¢ npumeHeHneM rpados.

Pemate 3amaunm Ha HaxXO0XIECHHE BEPOATHOCTHU
CIIy4alHOTO COOBITHS o BEPOSITHOCTAM
AJIEMEHTapHBIX COOBITHI, B TOM UHUCIIE B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.
Pemiate 3agaum Ha HaXOXKIECHHE BEPOSTHOCTEU
00bEeTMHEHHUS U TIepeceyeHrs COOBITUH, B TOM YHUCIIE
HE3aBHCHMBIX, C MHCIIOJIb30BAaHUEM TIpadUyECcKuX
MPEJICTABICHUI U IepEBA CIIyYalHOIO OIIbITA.
Pemate 3amaum Ha TepedHCICHHE KOMOWHAIIUN
(uMcna TepecTaHOBOK, 4YHCIA COYETaHWi), Ha
HAaXO0XIEHUE BEpPOSITHOCTEN COOBITHI c
NpPUMEHEHHEM KOMOMHATOPHKH, B TOM YHCIE C
WCIIOIb30BaHUEM TpeyronbHuka [lackans.




9 kaacc (34 yaca)

HaszBanue pasaena,

DnekTpoHHbIC (IU(PPOBEIE)

Ne TEMBI, KOJTMYECTBO OcHoBHOE conepkaHue OcCHOBHBIE BU/IbI JESATEILHOCTH 00YyUYaIOIIUXCS
4ACOB 00pa3oBaTeNIbHBIE PECYPCHI
1 | [loBropenue kypca 8 IIpencrasnenue naHHbIX. | [IOBTOpATE WM3y4eHHOE M BBICTPAUBATh CHCTEMY
KJ1acca OnucarenpHass  CTAaTUCTUKA. | 3HAHUU.
(4 4) Onepauuu Hajg coOblTusAMU. | Pemath 3amaun Ha MpesicTaBI€HHWE U ONMCAHUE
He3zaBucumocTb cOOBITHI. JTAaHHBIX.
Pemarp 3amaum Ha HaxOXKICHHE BEPOATHOCTEU
O00OBEIMHEHUS U NTePECEUEHUS] COOBITUI, B TOM YHUCIIC
HE3aBUCHMBIX, C MCIIOJIb30BaHUEM TIpadUuecKux
MIPEACTABICHUH U IEpEBA CIy4allHOIO OIBITA.
Pemate 3agaunm Ha mnepeducieHHe KOMOMHAIMHA
(uncna nmepecTaHOBOK, 4YHCIa COYETaHWH), Ha
HaXO0XJCHUE BEPOATHOCTEN COOBITHI c
MIPUMEHEHUEM KOMOWHATOPUKH, B TOM 4YHUCIE C
HCII0JIb30BaHUEM TpeyrosibHHKa [lackas.
2 | DnemMeHTHI Kombunatopnoe npaswio | OcBauBaTh MOHATHS: KOMOMHATOPHOE IPABUIIO
KOMOHHATOPUKH yMHOXeHHsS. [lepecTaHOBKM. | yMHOKEHUS,  YNOpSAAOYEHHas  Iapa,  TpoOMKa
(4 9) @axrtopuan. CoueraHus U | OObEKTOB, I€PECTaHOBKA, (aKkTopHal  dYHCIa,
YHCIIO COUETaHWi. | COYETaHUEe, YHUCIO  COYETAaHUN, TPEYTOJIBHUK
TpeyronsHuk [Tackais. | ITackans.
[IpakTnueckas pabota | Pemare 3agaun Ha nepevyuciIeHUE YNOPsSJOYEHHBIX
«Bbluncrienue BeposATHOCTEHN € | Map, TPOEK, MEPEYUCICHUE IEePECTaHOBOK H
HCIIOJIB30BAHUEM COUYETaHWM JIEMEHTOB PA3JIIMUHBIX MHOXKECTB.
KOMOWHATOPHBIX dbynkuumii | Pemats 3a1aun Ha IpUMEHEHWE YHCIIa COYETaHUM B
3JIEKTPOHHBIX TAOIHUID. anreOpe  (COkpamléHHOE  YMHOXEHHE, OWHOM
HproTona).
Pemate, mnpuMeHsis KOMOMHATOPUKY, 3aJauyd Ha
BBIUMCJICHHE BEpPOSITHOCTEH, B TOM 4HCIE C
MOMOIIIbI0 ~ 3JJIEKTPOHHBIX  Tabmul B XOne
MIPaKTUUYECKON pabOTHI.
3 | 'eomerpuueckas I'eomeTrpuueckas OcBauBaTh NOHATHE F€OMETPUYECKON BEPOSATHOCTH.
BEPOATHOCTH BEPOSATHOCTb. Cnyuvaiinelii | Pemare 3agaun Ha HaXOXKJIEHHE BEPOATHOCTEH B
(4 4) BbIOOp TOYKM M3 (UIyphl Ha | ONBITAX, NPEACTAaBUMBIX KaK BBIOOp TOYEK W3
IUIOCKOCTH, W3 OTpe3Ka, M3 | MHOTOYIOJIbHUKA, Kpyra, OTpe3Ka Wi Jyr'"




JYTH OKPY>KHOCTH

OKPY’KHOCTH, YUCJIOBOTO MPOMEKYTKA.

Ucneiranus bepnyium

(64)

HcneiTanue. Yenex U
Heynaya. Cepusi UCHBITAHHUI
10 IIEPBOIO ycrnexa.
UcnwiTanus bepnynnu.
BepositHoctn  coObiTuii B
cepuu UCHbITaHU bepHyu.
[TpakTuyeckas pabora
«Hcnbrtanus bepuysmim»

OcBauBaTh TOHSTHS: WCIBITAHUE, D3JIEMEHTAPHOE
coObITHE B HMCcHbITaHUU (YCIIeX M HeyAada), cepus
WCIIBITAHUN,  HACTYIUIGHWE  TIEPBOTO  ycIexa
(Heynmaum), cepus ucnibITaHui bepHysm.

Pemate 3agaum Ha HaXOXIECHHE BEPOSATHOCTEU
COOBITUI B CEpUM UCTBITAHUI 70 MEPBOro ycrexa, B
TOM 4YHCIE C TpPUMEHEHUEM (OPMYIBI CYMMBI
reOMETPUUYECKOI MPOTrPeCcCU.

Pemate 3amaum Ha HaXOXIECHHE BEPOSATHOCTEU
JNIEMEHTAPHBIX COOBITUH B CEPUM HCIBITAHUM
bepnymm, Ha HAXO0XICHHE BEPOSTHOCTH
OTpeAeNIEHHOr0 YKciia YCIeX0B B CEpUU MCTIBITAaHHMA
bepuymnu. U3yuate B X01e mpakTUYECKOW padoTHI,
B TOM YHCIE C MOMOIIBIO IU(PPOBHIX PECYpPCOB,

CBOMCTBA BEPOATHOCTM B CEPUM  HUCIBITAaHUMI
bepnynnu.
CrnyuaiiHast BeTu4MHa CnyuvaitHas ~ BenuuuHa U | OCBOMTH NMOHSATHS: CilydaiiHas BEJIWYUHA, 3HAUCHHE
(6 1) pacnpezeneHue CIly4aliHON BEJIMYUHBI, pacnpezneneHue
BEPOSITHOCTEM. BEPOSITHOCTEM.
MaremaTnueckoe oxunanue u | M3ydatb u oOCyX/JaTh NPUMEPbl TUCKPETHBIX U
JUCIIEPCUS CIIy4aliHOHM | HENPEPBIBHBIX CIy4YallHBIX BEIUYMH (POCT, BEC
BEJINYUHBI. IIpumepsl | yenOBeKa,  YHMCIEHHOCTb  HACEICHUSA,  JAPYTHE
MaTe€MaTHYECKOr0 O0XHUAAHUS | U3MEHUYMBBIE BEJIIMYMHBI, pacCMaTpUBaBIIMECS B
KaK TEOPETUYECKOI'O CPE/IHEro | Kypce  CTaTUCTHKH), MOJENbHBIX  CIy4alHBIX

3HAQYEHMS BEJIMYHHBI.
[Tonatne o 3akoHe OOJBIIMX
YHUCEL. N3mepenue
BEPOSITHOCTEN C  ITOMOIIBIO
yacToT. [IprmeHeHHne 3akoHa
OOJIBIINUX YHCe.

BEJIMYUH, CBSI3aHHBIX CO CIIy4YalHBIMH OIBITAMU
(OpocaHue  MOHETBI, WrpalbHOM  KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBaTh TOHATHUS: MAaTEMAaTUYECKOE OXHIAHUE
CIIy4ailHOM BEIMYMHBI KaK TEOPETHUYECKOE CpeaHee
3HAUE€HHE, IUCHEPCHUS CIy4YalHOW BEIUYMHBI Kak
aHaJIOT JAWCTIEPCUH YHCIIOBOTO Habopa.

Pemate 3amaun Ha BBIYMCIEHHE MaTEMaTHYE€CKOTO
OXKUJAHUS W JUCIEPCUHM JTUCKPETHOM CIy4yalHOU
BEJIMYUHBI O 33JaHHOMY pacCIpeAelieHHI0, B TOM
YuCJIe 3a]ad, CBS3aHHBIX CO CTpPaXxOBaHWEM U




J0TEepesiMHU.

3HAKOMHUTBCA C MAaTEeMAaTUYeCKHUM OXXHUIAaHHEM U
JUCTepcuell HEKOTOpPBIX paclpeiesieHuil, B TOM
YUCII€  pacHpeiesieHusl  CIIy4YalHOW  BEJIMYHUHBI
«YUCJIO YCIEXOB» B cepuM HUcmbITaHuil bepHysmm.
N3yuaTh dacToTy COOBITHS B TOBTOPSIOIIUXCS
CIIy4aifHBIX OTBITAX KakK CIy4allHYIO BEIIUYUHY.
3HAKOMHTHCS C 3aKOHOM OoJbInX yucen (B Gopme
bepnymnu): npu OOJIBLIOM YHKCIE OIMBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarp 3amaun Ha uU3MEpEeHHE BEPOSTHOCTEU C
MOMOIIIBIO YaCTOT.

OO6cyxnate poyib 3akoHa OONBIIMX YHCET B
O00OCHOBaHMM YacTOTHOTO METO/a  H3MEPECHHUs
BEPOATHOCTEH.

OO6cyx1aTh 3aKOH OOJIBIINUX YUCEN KaK MPOSIBICHUE
CTAaTHUCTUYECKOM YCTOMYMBOCTH B HM3MEHUYMBBIX
SIBIICHUSIX, POJIb 3aKOHA OOJBIIUX YHCET B MPUPOJE
Y B )KM3HU YEJIOBEKa.

O06006111eH1Ee, KOHTPOJIb
(10 u)

[IpencraBnenue JTAHHBIX.
OnucarenpHass  CTaTUCTHKA.
BepositHOCTB CIIy4aliHOTO
COOBITHS. DeMeHThI

koMOuHatopuku. CryyaiiHble
BEJIMYMHBI U PaCpECIICHNUS.

[IoBTOPSTP M3y4EHHOE W BBICTPAMBATH CUCTEMY
3HaHUM.

Pemate 3amaum Ha DIpEACTABIEHME W OIMCAHUE
JAHHBIX.

Pemate 3agaum Ha HaXOXJIEHHE BEPOSATHOCTEU
COOBITMH, B TOM 4YHcIe B  ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITUSIMH,
BEPOSTHOCTEH  OObEOMHEHUs U  IepecedeHus
COOBITUM, BBIYMUCIATH BEPOATHOCTH B OMbBITAX C
CEpUSIMU CIIyYalHBIX UCIIBITAHUN

/T
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