HerocyaapcrBenHoe 001eo0pa3oBaresibHOE YUpe:KIeHne

«KaToanueckas rumuasus r. Tomcka»

IIpuaoxenne k OOII OO0
IMpuxa3z Ne 300823/02 ot 30.08.2023 .

Pabouast nporpamMmma y4ye0HOro npeamera
«MaremaTuka»
ba3oBoro ypoBHust

5—-9 kiaacc

YuurteJnb:
Meabuuk U.I1.

Pynenxo JLLA.

r. Tomck



®denepanpHas pabovas mporpaMma o ydeOHomy mpeameTy «MaremaTtuka» (6a30BbIH ypo-
BEHb) (MpeaMeTHas obmactb «MaremaTnka U HHPOPMATHKa») (Jajee COOTBETCTBEHHO — MIPOrpaMma
10 MaTeMaTHKe, MaTeMaTHKa) BKJIIOUAET MOACHUTEIbHYIO 3alUCKY, COJepKAHNE 00yUEHUs, IUITaHUPY-
€MBIE pe3yJIbTaThl OCBOCHUS IPOTrPAMMBI IO MaTeMaTHKE, TEMaTUYECKOe INITAHMPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maTemaTuke it oOydarommuxcs 5—9 kimaccoB pazpadorana Ha ocHoBe PI'OC
000O. B nporpamme 1o MaTeMaTUKe yYYTE€HbI HJIeU U No0xkeHus: KoHuenuuu pa3BuTs MareMaTuie-
ckoro oopaszoBanus B Poccutickoit deneparuu.

[Ipenqmerom MaTeMaTHKH SBISIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPBI HALLIETO MUpa — IPOCTPaH-
CTBEHHbIE ()OPMBI 1 KOJTMYECTBEHHbIE OTHOLIEHHUS (OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEH-
HOM OTIBITE, /IO JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JJISl Pa3BUTHS HAyUHBIX M MPUKIATHBIX UICH).
MaremaTnueckue 3HaHHs 00ecrIeYrBalOT MOHMMAaHUE IPUHIUIIOB YCTPONUCTBA M UCIIOJIb30BAaHUS CO-
BPEMEHHOH! TEXHMKH, BOCIPUIATUE U MHTEPIPETALUIO COLMAIBHON, YJKOHOMUYECKOU, OJIUTUIECKOU
UH(pOPMaLIKH, 10T BO3MOKHOCTh BBINOJIHATh PACYETHl U COCTABIATH AJITOPUTMBI, HAXOAUTh U MPU-
MEHSTH (OPMYJIbI, BIQJAETh MPAKTUYECKHUMHU MPHUEMAMH TEOMETPUYECKIX U3MEPEHUIN U OCTPOCHUH,
YUTaTh MH(OPMAIUIO, PEJICTABICHHYIO B BUAE TAaOIUL, JUarpaMM M rpauKoB, )KUTh B YCIOBHIX
HEONPeaeNEHHOCTH U TIOHUMATh BEPOSITHOCTHBIM XapakTep CIy4YaiHbIX COOBITHIA.

N3yuenne maremaTuku (GopMHpYeT y oOydyarolMxcs MaTeMaTHUYeCKMH CTUIIb MBIIIJICHHUS,
IPOSIBIISIONIUICS B ONPEISIEHHBIX YMCTBEHHBIX HaBbIKax. OOy4Jaronecs 0CBauBalOT TaKUE PUEMBI
U METObl MBILIUICHUS, KaK UHAYKLIUSA U JeAyKLUsl, 0000IeHe U KOHKPeTH3allls, aHaJIu3 U CUHTE3,
KJIaccu(uKanus ¥ CUCTeMaThu3anus, abcTparupoBanue u aHanorus. OOBEKTH MATEMaTHIECKUX YMO-
3aKJIFOYEHUH, IPABUJIA UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKHUX ITOCTPOCHUH, CIIO-
COOCTBYIOT BbIpaOOTKE yMEHUs (pOpMyIMpOBaTh, 0OOCHOBBIBATH U J0KA3BIBATH CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MblIITIeHHE. M3yueHne MmaTeMaTuku o0ecreuynBaeT (GopMupoBaHUE aIrOpUT-
MUYECKOW KOMIIOHEHTB! MBILUIEHUSI U BOCIIUTAHUE YMEHUN IEHCTBOBATH 110 33JaHHBIM aJITOPUTMAaM,
COBEpULICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBAaTh HOBbIE. B mporecce penieHus 3agad — OCHOBOM
y4eOHO! 1eATEeIbHOCTH Ha YPOKax MaTEMAaTUKU — Pa3BUBAIOTCS TBOPUECKAs U IPUKIIAHAs] CTOPOHBI
MBILLUICHHUS.

OOyueHue MaTeMaTuKe 1a€T BO3MOXKHOCTh pa3BUBaTh y 00YYarOIIMXCsl TOUHYIO, palliOHab-
HYI0 1 ”HPOPMATUBHYIO PeUb, YMEHHE OTOMpaTh HauOoJiee NOXOASAIINE I3bIKOBbIE, CHMBOJIMYECKHUE,
rpaduueckre cpeacTBa sl BEIpaKEeHUsI CYKIEHUN U HAIJISITHOTO X IIPEICTaBICHHUS.

[Ipu n3ydyeHnn MaTeMaTUKU OCYIIECTBIIETCS 001Iee 3HAKOMCTBO C METO/IaMH ITO3HAHUS Je-
CTBUTEJIBHOCTH, IPECTABICHUSIMU O IIPEIMETE U METO/1aX MAaTEMAaTUKH, UX OTJIIMYUHU OT METOJIOB ApY-
I'MX €CTECTBEHHBIX U TYMaHUTapHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHHSI MaTEeMaTHKH JUIsl PEeLIeHUs
HAyYHBIX U NPUKIAAHBIX 331a4. [IpuopuTeTHBIMU LENIIMU 00y4eHHsI MaTeMaTHKe B 5—9 kiaccax sB-
JISFOTCS:

(hopMHpOBaHNE HEHTPAIbHBIX MATEMAaTHUYECKUX OHATUHN (YUCII0, BEIMYMHA, TEOMETpUYECcKas
¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIHUS), 00€CIEeUNBAIOIINX IPEEMCTBEHHOCTb U MEPCIIEKTUB-
HOCTb MaTE€MaTH4eCKOro oOpa3zoBaHUs 00yYarOIINXCS;

M0JIBEICHNE 00YYaroIuXCcsl Ha TOCTYTTHOM [Tl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTe-
MaTHKU U OKPY>KaloIEero MUpa, IOHMMaHuEe MaTEeMaTUKH KaK 4acTH OOIIel KyJlIbTypbl UYEJIOBEUECTBA;

pa3BUTHE UHTEJUIEKTYaJbHBIX M TBOPUECKUX CHOCOOHOCTEH 00yuaromuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTU MBILUIEHUS, HHTEpeca K U3yUYeHUI0 MaTeMa-
TUKY;

¢dbopMupoBaHue (GYHKIIMOHAJIBLHOW MaTeMaTUYeCKOM I'paMOTHOCTH: YMEHHMs pacllo3HaBaTh
NPOSIBJICHUS] MATEMAaTHUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peabHBIX KU3HEHHBIX CHU-
TyalusiX U IpH U3YYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCIMOCTEN U 3aKOHOMEPHO-
cTeid, GopMynupoBaTh UX Ha A3bIKE MaTEMATUKU U CO3/[aBaTh MaTeMaTUYeCKHe MOJAEIH, IPUMEHSTh
OCBOEHHBIM MaTeMaTHUECKHIl anmapar Jjsl pelieHus NPaKTUKO-OpUEeHTUPOBAHHBIX 3a]a4, HHTEpIIpe-
TUPOBAThH U OLIEHNUBATH MOJyUYEHHBIE PE3YJIBTATHI.

OcHOBHBbIE JINHUU COJIEp’KaHusl POrpaMMBbI 110 MaTeMatuke B 5—9 knaccax: «Hucna u Beluuc-
JeHus», «Anredpa» («Anredpandeckue BHIpRXKEHUNY, «YPaBHEHUS U HEPABEHCTBAY), « DYHKLIUNY,



«I"eometrpus» («I'eomerpuueckune GUTYpBl U MX CBOMCTBa», «l3MepeHHWE TreoMEeTpHYECKUX BEJH-
YuH»), «BeposaTHOCTD U cTaTuCTUKaY. JlaHHBIE JIMHUY Pa3BUBAIOTCS MapajlIeIbHO, KaXK/1as B COOTBET-
CTBUU C COOCTBEHHOH JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYTOH, a B TECHOM KOHTAaKTe U B3a-
MMOJICHCTBUU.

Copep:xaHue nporpamMMmbl 0 MaTeMaTUKe, paclpeaeaEéHHoe Mo ToAaM 00yUYeHHUs], CTPYKTYpH-
POBaHO TaKUM 00Pa30M, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCaM 00ydaromuecs 00-
palaiiuch HEOAHOKPATHO, YTOOBI OBJIAJICHIE MATEMAaTHYECKUMHU MOHSATUSMHU 1 HABBIKAMU OCYIIECTB-
JSUTOCH MOCIIEIOBATEIBHO U TIOCTYIATENBHO, C COOMIOCHUEM PUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYAJIUCH B OOLIYIO CHCTEMY MaTeMaTUYECKUX MPECTaBICHUN 00yqatomuXCsl, pacIupsis
U yriuyOuss e€, o0pa3ys MpovYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBercTtBUmM ¢ ®I'OC OOO MareMaTuka SBISETCS 00s3aTEIbHBIM YUCOHBIM MTPEAMETOM
Ha YPOBHE OCHOBHOI0 0011ero oopasoanusi. B 5-9 kiiaccax MaremMaruka TpaJuIIMOHHO U3y4aeTcs B
paMKax cleAyoIuX Y4eOHbIX KypcoB: B 5—6 kilaccax — Kypca «MaTtemaTukay, B 7-9 kinaccax — KypcoB
«Anrebpay (BKJIIOYAs 3JIEMEHTHI CTATUCTUKH U TEOPUH BeposiTHOCTeH) 1 «I'eomerpusi». [Iporpammoii
[0 MaTeMaTHKe BBOJAUTCS CAMOCTOSITENIbHBIN YueOHbII Kypc «BeposSTHOCTh U CTaTUCTUKAY.

OOm1ee yncI0 YacoB, pEKOMEHIOBAHHBIX JUISI M3yYEHUs] MaTeMaTuKu (0a30BbIl YPOBEHB) Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanms, — 952 yaca: B 5 kitacce — 170 gacoB (5 yacoB B HelIEN0), B
6 xmacce — 170 yacoB (5 yacoB B Hezento), B 7 kiacce — 204 yaca (6 yacoB B HeJeN0), B 8 Kiacce —
204 gaca (6 yacoB B Heneno), B 9 kinacce — 204 yaca (6 4acoB B HEZIEIIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATHKE HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA
W3ydenne MaTeMaTHKU HAa YPOBHE OCHOBHOI'O 001ero 00pa3oBaHus HAIIPaBIEHO Ha IOCTUXKE-
HUe 00y4aroLMMUCS JINYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB
OCBOCHHMS yueOHOT0 MpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS ITPOTPAMMBI 10 MATEMATHUKE XapaKTePU3YIOTCS:
1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECA K IPOLLIOMY U HACTOSALIEMY POCCUMCKON MaTEMAaTUKH, IIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHUKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHICKON MaTeMaTUYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kaaHCKoOe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00513aHHOCTEN Ipak/IaHWHA U peau3alliy ero mpas, IPeICTaB-
JICHHEM O MaTeMaTU4YECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3UYHBIX CTPYKTYD, SBICHUH, MPOLIETYP
rpakJIaHCKOTO 0011ecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHIO dTUYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHHEM JIOCTHKEHU I HAyKH, 0CO3HAHUEM BaKHOCTH MO-
PaTbHO-3TUYECKHUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTaHOBKOM Ha aKTUBHOE y4aCTUE B PELIEHNUH NMPAKTUYECKUX 3a71a4 MAaTEMAaTUYECKOW HAIIPaB-
JIEHHOCTH, OCO3HAaHUEM BaXKHOCTH MATEeMaTHYECKOTO 00pa30BaHUs HAa MPOTSHXKEHUH BCEH JKU3HU TS
yCHeuHo mpohecCuOHaTbHOM AESITETFHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHH, 0CO3HAHHBIM BbI-
00pOM U TIOCTPOECHUEM HMHIAMBUAYATbHON TPAaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHME:

CIOCOOHOCTBIO K SMOILMOHAILHOMY M 3CTETMUECKOMY BOCHPHUATHIO MAaTEMaTHUYECKUX OObEK-
TOB, 3aJla4, PELICHUN, PACCYXKACHUH, YMEHHIO BUIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYC-
CTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHHUS:



OpHUEHTAIlNeN B IeATEeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPECTaBICHUN 00 OCHOB-
HBIX 3aKOHOMCPHOCTAX PAa3BUTHA YCIOBCKA, NPUPOIALI U OGH.IGCTBa, HNOHUMaHUEM MaTeMaTU4YECKOU
HAyKH Kak c(epbl 4eJIOBEUECKON AEsTeNbHOCTH, ITANoB €€ pa3BUTHUS M 3HAUMMOCTH JJIsi pa3BUTHUS
OUBHUIIN3allUN, OBJIAJCHUCM A3bIKOM MAaTCMATUKU U MaTeMaTH4YeCKOU KyJIBTypOﬁ KaK CpCACTBOM II0-
3HAHUS MUPA, OBJIAJICHUEM MMPOCTEUIITMMHI HaBBIKAMU HCCIIEIOBATENBCKOM 1€ATEIbHOCTH;

6) pusunueckoe Bocnuranue, popMupoBaHNe KYJIbTYPbI 310POBbSl U 3MOUHMOHAJILHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO MIPUMEHSATh MaTEeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBbS, BEICHUS
310poBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIIBIXA, PETY-
nspHas (U3MYECKas aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IECKCHH, NMPU3HAHHEM CBOETO
npaBa Ha OLIKMOKY M TAKOTO e IpaBa JAPYroro 4YeJIOBeKa;

7) 3K0J10rnYecKoe BOCIIUTAHME:

OpUCHTAIIMECH Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUU IS PEIICHHs 3a7a4d B 00JIaCTH CO-
XpaHHOCTI/I Opr)KElIOH.[CfI CpGI[BI, HJIaHI/IpOBaHI/ISI HOCTYHKOB 1 OLICHKH X BO3MOXHBIX HOCJICI[CTBI/Iﬁ
JUTSL OKPY KAIOIIEH Cpeibl, 0CO3HAHMEM TI100aIbHOTO XapaKTepa IKOJIOTHISCKUX MPOOJIeM U ITyTel ux
pelieHus;

8) ajanTanmus K M3MEHAIUMCS YCJI0BUSIM COIMAJIbHONW M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B yCIIOBUSIX HEONPEAEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH KOM-
IIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YUCJIE YMEHHME YUUTBCS y APYTHX JIIOAEH,
nproOpeTaTh B COBMECTHOM A€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIMU U3 OTIbITA IPYTHX;

HE00XOIMMOCTHIO B ()OPMHUPOBAHNHU HOBBIX 3HAHWH, B TOM YuCIe (OpMyIMpOBaTh UAEH, MO-
HATHSL, TUIIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHEe HE U3BECTHBIX, 0CO3HABATh AC(PULIUTHI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH IPHHUMAEMBIE PEIICHUS U ICHCTBHSL, (OPMYIIH-
pOBaTh U OLICHUBATh PUCKHU U NOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbpTaTe 0cBO€HUS MpOrpaMMBbl 10 MaTEMATUKE HAa YPOBHE OCHOBHOTO 001I1ero 00pa3oBa-
HUs y oOyuyaromerocsi 0yayT copMUpOBaHbl MeTanpeAMETHbIE Pe3yJIbTaThl, XapaKTepU3yIOLIHecs
OBJIaJICHUEM YHHUBEPCAIbHBIMU [TO3HABATEIbHBIMU JAEHCTBUSIMY, YHUBEPCATbHBIMH KOMMYHHKATHUB-
HBIMU JEHCTBUSAMHU U YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEHCTBUSAMMU.

Ilo3naBaTenbHbIE YHHBepcaJbHbIe YUeOHbIe AeliCTBUSA

ba3oBble JlorHYecKue AeHCTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHYECKUX OOBEKTOB, MOHS-
THUH, OTHOILIEHUI MEX]ly HOHATUAMHU, (POPMYIUPOBATH ONPE/IeeHUs TOHATHH, YCTaHABIUBATh CYIIe-
CTBEHHBIN NMPU3HAK KJIAaCCU(PUKAIMN, OCHOBAHUS I 000OIIEHNS U CPABHEHUSI, KPUTEPUH ITPOBOU-
MOT0 aHAJIN3a;

BOCIPUHUMATh, (OPMYJIMPOBATH U PEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIbHBIE U OTPHULIA-
TeJIbHBIE, €IMHUYHbIC, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOpEUHs B (akTax, JaH-
HBIX, HAOMIONEHUSAX U YTBEPXKAEHUSX, Mpe/uiaraTb KPUTEPUU JUIsSL BBIABICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUIL;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAE€TyKTUBHBIX U MHIYKTHUBHBIX YMO3a-
KJIFOYEHUW, YMO3aKJIIOUEHU 110 aHAJIOTUH;

pa3buparhb JOKa3aTeabCTBA MATEMAaTHUECKUX YTBEPXKACHUN (TIPSIMBIE U OT MPOTUBHOTO), TPO-
BOJIUTH CAMOCTOSITENILHO HECJIOKHBIE TOKA3aTeIbCTBA MaTeMaTUYECKUX (DaKTOB, BHICTPAUBATh apry-
MEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBaTh COOCTBEHHBIE PACCyKIACHHUS;

BBIOMpATh CIOCO0O perieHust yueOHOM 3a/auu (CpaBHHUBATh HECKOJIBKO BApUAHTOB pPELICHMS,
BBIOMpATh HanOOJIee MOIXOAALINH ¢ Y4ETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckue 1eCTBUSA:



HCIOJIb30BATh BOIIPOCH] KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HaHMsI, (OPMYIHPOBATH BO-
IpOCHI, GPUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENIFHO YCTaHABIMBATh HUCKOMOE U JIaH-
HO€, OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMIO, MHEHUE;

MIPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHy HECIIOKHBIN SKCIIEPUMEHT, HEOOIIbIIIOE
UCCIIEIOBAaHKME 110 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMAaTHYECKOro 0OBEKTa, 3aBUCUMOCTEN 00BbeK-
TOB MEXIYy COOOM;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOABI 110 Pe3yJbTaTaM IPOBEAEHHOTO
HaOJI0IeHNS, HCCIIEIOBAHNUS, OLIEHUBATH JIOCTOBEPHOCTH MOJTYUYECHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000-
IICHUM;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOLECCA, a TAKIKE BBIABUIATh IIPEANIONOKEHHUS O €T0
pPa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOUYHOCTh U M30BITOYHOCTh MH(OPMAINK, JaHHBIX, HEOOXOJUMBIX JJIS pe-
LIEHUS 3a/1a4H;

BbIOMPATh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHOOPMALMIO PA3INY-
HBIX BUJIOB U ()OPM NIpE/ICTABICHHUS;

BbIOMpPaTh (HopMy NpEACTaBICHUS MHPOPMALUU U WLTIOCTPUPOBATh pellacMble 3a/1auM CXe-
MaMH, AMarpaMMaMu, HHOH rpaukoil 1 uX KOMOMHAIMSAMU;

OLIEHUBATh Ha/I&KHOCTh HH(POPMALIUU 110 KPUTEPUSIM, IPEIJIOKEHHBIM yUuTelIeM UiH chop-
MYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBHSIMH H IIETSIMH OOIIIe-
HU, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHMS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHHUS 110 XO/ly PELICHHUs 3a/1a4l, KOMMEHTUPOBATh NOJyUYEHHBIN Pe3yJIbTaT;

B X07Ie 00CY’KJIeHHs 3aJ1aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMOM TeMbI, IPOOJIEMBI, peria-
€MO 3a/1auu, BbICKA3bIBaTh UJEH, HALIEJICHHbIEC HA TOMCK PELLEHUs, COIIOCTABIISATh CBOU CYKJIEHUS C
CYX/IEHUSIMH JIpYTHX YYaCTHUKOB JMAiora, OOHapy»HUBaTh pa3jiMyle U CXOJCTBO MO3UIIMIA, B KOp-
pexTHOH popme HopMyTUPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IIPEJCTABIIATh PE3y/bTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEIOBAHUS, IPOEKTa, CaAMO-
CTOSITENILHO BBIOMPATh (JOPMAT BBICTYIUICHUS C YIETOM 3aJ1a4 MPE3EHTAIMN M OCOOCHHOCTEH ayauTO-
puy;

MIOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W MHAWBUIyaIbHOM paboThl IpU pe-
[IEHUH Y4eOHBIX MaTEMaTHUYECKUX 3a]1a4;

MPUHUMATDH 11€Jb COBMECTHOM NeATENbHOCTH, MJIAHUPOBAaTh OpPraHMU3AllMI0 COBMECTHOM pa-
00THI, pacpeAesaTh BUJIbI padoT, JOrOBapUBaThHCS, 00CYKIaTh MPOLIECC U pe3ybTaT paboThl, 0600-
1aTh MHEHUS HECKOJIbKUX JIOJIEH;

y4acTBOBaTh B TI'PYHNNOBBIX (opMmax paboTsl (00CyXIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U APYTHE), BBIMOIHATH CBOIO YaCTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJIeHaMHM KOMaH/1bl, OLIEHUBATh KaY€CTBO CBOETO BKJIZa B OOIIMI MPOAYKT IO KpUTEPUSIM, chopMy-
JUPOBAHHBIM YYaCTHUKAMHU B3aUMOJECHCTBHUSIL.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUSA

Camoopranu3anmusi:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJlTOPUTM PELIeHHUs 3a/laud (WIKM €ro 4acThb), BIOMpATh
CHoco0 pelieHus ¢ yuéToM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELLICHUH ¢ y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIBb:

BJIaJIETh CIIOCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJIS MTpOIecca U pe3yJibTaTa pelieHusl MaTeMa-
THYECKOM 3a7a4u;

MIPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PELIEHUH 33]1a4H, BHOCUTh KOPPEK-
TUBBI B JESITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB, HAJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHO-
CTEl;

OLICHUBATh COOTBETCTBUE Pe3yiIbTaTa JesTEIbHOCTH MMOCTABIEHHOM LI€JH U YCIOBUSAM, 00bsIC-
HATb MPUYMHBI JOCTH)KEHUS WIN HEJAOCTHKEHUS LIeJIH, HaXOIUTh OLIMOKY, 1aBaTh OLIEHKY MpHOoOpe-
TEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

IIpeameTHble pe3yabTaThl OCBOEHUS IIPOrPaMMBbI 110 MAaTEMATHUKE IPEICTABICHBI 110 IoJaM
00yueHHMs B CIIEIYIOLMX pa3/iesax MporpaMMbl B paMKax OTJENIbHBIX yUEOHBIX KypCcOB: B 5—6 Ki1accax
— Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpay, «['eomerpus», «BeposTHOCTb U cTaTu-
CTHKa.

OEJNEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HHOACHUTEJBHASA 3AIINCKA

ITpuopuTteTHBIMU LIENIAIMU 00YYEHUsI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

POAOIDKEHHE (POPMUPOBAHUS OCHOBHBIX MaTeMaTHUECKUX MOHATHH (YMCIIO0, BEIHMYUHA, T€0-
MeTpuuecKkas gurypa), ooecrneqrBaromuX IPeeMCTBEHHOCTh U NEPCIIEKTUBHOCTh MaTEMATHYECKOTO
00pa3oBaHus 00y4aIOLINXCS;

pa3BUTHE UHTEUIEKTYaJIbHBIX M TBOPUECKUX CHOCOOHOCTEH 00yuaromuxcs, N03HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, HHTEpECA K U3yUEHUIO MAaTEMAaTHUKUY;

[I0JIBEICHNE 00YYaroIUXCsl Ha JOCTYITHOM JUIsSl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MaTe-
MaTHKU U OKPY>KaIOILEro MUpa;

¢dopmupoBaHue GYHKIMOHATBHON MaTeMAaTHYECKON IPaMOTHOCTH: YMEHUS paclo3HaBaTh Ma-
TEMaTH4ECKHE OOBEKThI B PEATIbHBIX )KU3HEHHBIX CUTYALIUSX, IPUMEHSATH OCBOCHHBIE YMEHUS JUIs pe-
IIEHUS MPAKTUKO-OPUEHTUPOBAHHBIX 33]]a4, MHTEPIIPETUPOBATh MOJIyUYE€HHbIE PE3YJIbTaThl U OLEHH-
BaTh UX HAa COOTBETCTBHUE MPAKTUYECKON CUTYALIUH.

OCHOBHbIE JIMHUU COZIEP’KaHUs Kypca MaTeMaTHUKU B 5—6 kiaccax — apudmMerndeckas u reo-
METpUYECKasi, KOTOPbIE Pa3BUBAIOTCA MapajlieIbHO, KaK1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM,
OJITHaKO, HE HE3aBUCHMO OJIHA OT APYroi, a B TECHOM KOHTAaKTe U B3aMMOJEHCTBUM. Takxke B Kypce
MaTeMaTUKHU MPOUCXOJNUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOpbl U ONMCATEIbHON CTATUCTUKH.

N3yudenune apudmernueckoro MaTepuaia HAYMHAETCS CO CUCTEMATH3alMK U pa3BUTHS 3HAHUHN
0 HaTypaJbHBIX YHCIaX, MOJYYSeHHBIX Ha YPOBHE HAUYAIBHOTO 001Iero oopasosanus. [Ipu aTom coBep-
IIEHCTBOBAHUE BBIYMCIUTEIbHON TEXHUKU U (POPMUPOBAHHUE HOBBIX TEOPETHUECKUX 3HAHUIN couyeTa-
€TCS C Pa3BUTHEM BBIYHCIHTEIBHON KyJIbTYPHI, B YACTHOCTH C OOYYEHHEM NPOCTEHIINM MpHEMaM
HNPUKHUIKU M OLIEHKH Pe3yJbTaTOB BbIUMCIECHUH. V3yueHue HaTypallbHBIX YUCell MPOJI0JKaeTcs B 6
KJIacCe 3HAKOMCTBOM C HauyaJIbHBIMU MOHSITUSIMHU TEOPUU JAEITUMOCTH.

Hauano u3zyueHust 0OObIKHOBEHHBIX U JIECATUYHBIX Apo0ei OTHECEHO K 5 Kiaccy. JTo MepBbIi
3Tal B OCBOEHMH JIpo0eH, KOorja MpoUCXOoIUT 3HAKOMCTBO C OCHOBHBIMH UJAESIMH, TIOHATUSMHU TEMBI.
ITpu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JIpoOeii B OJTHOM 00bEME MpEeAIIECTBYET U3YUEHHUIO AecCs-
TUYHBIX Jpo0eH, 4TO 11e1ecCo00pa3HO ¢ TOYKU 3PEHUsS JIOTUKU H3JI0KEHUS YHCIOBOW JIMHUH, KOTAA
npaBuiIa IEHCTBUM C 1ECATUUHBIMU JPOOSIMHU MOKHO OOOCHOBATH YK€ U3BECTHBIMHU AITOPUTMAMH BbI-
MOJIHEHUS ACUCTBUI ¢ OOBIKHOBEHHBIMU JPOOSIMHU. 3HAKOMCTBO € JECTUUYHBIMU IPOOSMHU PACIIUPUT
BO3MOXHOCTH JJIsl TOHUMaHUs 00yYarOIMMUCS MPHUKIAJHOIO MPUMEHEHHsI HOBOM 3alucH Ipu U3Y-
YEHUH JIPYTUX MPEIMETOB U MPHU MPAKTUUECKOM Hcnoib3oBaHuu. K 6 kiaccy oTHecE€H BTOpOil 3Tar B
U3y4yeHUH ApoOei, Ir/ie MPOUCXOAUT COBEPLICHCTBOBAHWE HABBIKOB CPABHEHUS M IpeoOpa3oBaHUs
Ipo6eil, 0CBOEHNE HOBBIX BHIYMCIUTENIbHBIX aITOPUTMOB, OTTAUMBAHNE TEXHUKU BBIYUCIICHUH, B TOM
Yrciie 3HaueHUI BhIpaKeHUH, coiepKalliuX U OOBIKHOBEHHbIE, U IECATHUHbIE JPOOU, YCTAaHOBICHHUE
CBsI3el MEXJy HUMH, PaCCMOTPEHHUE MPUEMOB pellIeHHs 3aAa4 Ha Apoou. B Hauane 6 kiacca mpouc-
XOJUT 3HAKOMCTBO C IIOHATHEM IIPOLIECHTA.

OcoOeHHOCThIO MU3YyUEHUS MOJIOKUTEIbHBIX U OTPULATENIbHBIX YUCEI SBIISETCS TO, YTO OHU
TaK)K€ MOT'YT pacCMaTpUBAThCs B HECKOJIBKO 3TarnoB. B 6 kinacce B Hauane nzydenus temsl «llomaoxu-
TEJIbHBIE U OTPULIATENIbHBIE YUCIIay BblAeseTcs noareMa «lLlenbie uncna», B paMkax KOTOpPOH 3Ha-
KOMCTBO C OTPULIATEJILHBIMHU YMCIAMU U IEUCTBUSMH C TOJOKUTEIBHBIMU U OTPULIATENBHBIMU YHC-
JAMU IPOMCXOUT HAa OCHOBE COJIEPKATEIBHOI0 MOAX0/1a. DTO MO3BOJISIET HA JOCTYIIHOM YPOBHE I10-
3HaKOMHUTH OOYUaIOIIMXCs MPAKTHUECKH CO BCEMU OCHOBHBIMM MOHATUSMHU TEMBI, B TOM YHUCIIE U C
IpaBUJIaMU 3HAKOB NPU BHITIOJHEHUH apuPMeTHUeCKUX AeicTBuil. M3yueHne palmoHaIbHBIX YUCel
Ha 9TOM He 3aKOHYMTCS, a OyAeT MPOIOJIKEHO B Kypce anreOpsl 7 Kiacca.



[Ipu oOy4eHNM penieHnIo TEeKCTOBBIX 3a7a4 B 5—6 Ki1accax MCIOJIb3YIOTCS apru(METUUECKHE
npuémebl perieHus. [Ipu oTpaboTKe BRIYMCIUTENBHBIX HABBIKOB B 5—6 KJIacCcaX pacCMaTPHUBAIOTCS TEK-
CTOBBIE 33/1a4U CJIEAYIOIIMX BUJIOB: 33Ja4l Ha JBMKEHHE, HA YaCTH, HA MOKYIKH, Ha paboTy U Mpou3-
BOJIMUTEIILHOCTD, HA MPOIICHTHI, HA OTHOIIECHUS U mporopiuu. OOydJaronuecs: 3SHaKOMSITCS C TpUéMaMu
peleHus 3a1a4 nepedbopoM BO3MOKHBIX BAPUAHTOB, yuaTcs paboTarh ¢ nuHopmanue, npeacTaBieH-
HOU B hopMe TabIHI WM JHArpaMM.

B nporpamme yuebHoro kypca «MaTemaTHKay NpeaycMOTpeHO GOpMUPOBAHUE MTPOIIEICBTH-
YEeCKHX alNreOpanvecKux IMpesCcTaBleHHi. bykBa Kak CHMBOJI HEKOTOPOTO YHCIa B 3aBHCUMOCTH OT
MaTeMaTUYeCKOT0 KOHTEKCTa BBOJAUTCS MOCTENEHHO. BykBeHHasi CHMBOJIMKA IIUPOKO MCIIONb3YETCs
MIPEKIIE BCETO JJIS 3alUCH OOIINX YTBEPXKICHUHN U TPEUIOKCHHIA, (POPMYII, B YACTHOCTH JJIsI BHIYHC-
JICHUS] TEOMETPUYECKHUX BEIHUMH, B KAYECTBE «3aMECTUTEIIS» YnCa.

B nporpamme yue6HOTO Kypca «MaTemMaTHKay MpeAcTaBlieHa HArJIsITHAs TEOMETpPHs, HaIllpaB-
JICHHasl Ha pa3BUTHE OOPA3HOTO MBILIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, N300pa3UTEIbHBIX
YMEHHI. DTO BaXKHBIHN 3Tall B U3yUYE€HUH T€OMETPHH, KOTOPBIM OCYIIECTBIIICTCS HA HATISTHO-TIPAKTH-
YECKOM YPOBHE, OIIUPAETCS Ha HATJIsTHO-00pa3Hoe MbIlUIeHHEe 00yJaromuxcs. bonbiias poib 0TBO-
JUTCS TIPAKTHYECKOM IATEIIbHOCTH, OTIBITY, SKCIIEPUMEHTY, MOieTrpoBannio. O0ydaromuecs 3HaKo-
MSTCSI C TEOMETPUUECKUMHU (PUTypaMu Ha MJIOCKOCTH U B MMPOCTPAHCTBE, C UX MPOCTEHIINMU KOHpHU-
ryparusaMu, y4arcs n300pakaTh X Ha HEIMHOBAHHOW W KJIETYaTON Oymare, pacCMaTpUBAIOT UX MPO-
cTeifimue cBoicTBa. B mpouecce n3yyeHus HarisgHONW r€OMETPUH 3HAHUS, TONyUYeHHBIE 00yYaromy-
MHCSI Ha YPOBHE Ha4aJIbHOTO OOIIEro 00pa3oBaHMsl, CHCTEMAaTH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHY B 5—06 KJlaccax M3y4aeTcs MHTETPUPOBAaHHBIN npeamer «MaTtema-
THUKa», KOTOPBIN BKJIIOYAaET apu(PMETHUSCKUN MaTepual U HATJISATHYIO TEOMETPHIO, a TAaKKe TpoTe-
JEBTUYECKHE CBEJICHUS U3 areOphl, SJIEMEHTHI JIOTUKU U Hadajla OMUCcaTeNbHON CTaTUCTHKHU.

OO611ee ynciI0 YacoB, PEKOMEH/I0BAHHBIX JIJIs M3yUeHUsl MaTeMaTuku, — 340 yacoB: B 5 kitacce
— 170 gacoB (5 yacoB B Heneno), B 6 kimacce — 170 gacoB (5 4acoB B HENEIO).

COILEPKAHUE OBYYEHUSA

5 KIIACC

HarypanbHble ynciia 4 HyJ1b
Harypanbnoe uncno. Psan nHatypansabix uncen. Yucio 0. U3o00paxeHue HaTypaibHBIX YUCET TOUKaMU
Ha KOOPJIMHATHOM (YHMCIIOBOM) MPSMOH.
[To3unmonnast cuctema cuuciaeHus. PuMmckas Hymepaius Kak mpuMep HETIO3UITHOHHOU CHCTEMBI CUMC-
neHus. JlecaTuuHas cucTeMa CUUCIICHHUS.
CpaBHEHHE HATypaJbHBIX YMCEJ, CpPABHEHUE HATypajbHBIX 4Hucen ¢ HyJlIéM. CrocoObl CpaBHEHHS.
OKpyriieHne HaTypaJIbHbIX YHCET.
CroxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJIS TIPU CIOKEHWU. BpranTanue kak neicTBue, 00paTHoe
CJI0KEHHUIO. Y MHOKE€HHE HATypaJbHbIX YUCEN, CBOMCTBA HYJIS U €IMHULIBI IPU YMHOXKEHUH. [[enenune
KaK JieficTBue, oOpaTHOe yMHOXKeHUI0. KOMIOHEHTH! AeiicTBUi, cBA3b Mexay HuMU. [IpoBepka pe-
3yJbTata apudmMerndeckoro AeicTus. [lepeMecTuTenbHOE U coUeTaTENbHOE CBOMCTBA (3aKOHBI) CITO-
YKEHUS U YMHOXKCHHS, paclpeeIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.
Hcnonk3oBanue OYKB A1 0003HaYEHHUSI HEM3BECTHOTO KOMIIOHEHTA U 3allMCH CBOMCTB apupMeTnyie-
CKHX JICHCTBHI.
Jenutenu u KpatHble 4ncia, pa3jaokeHue Ha MHOUTenu. [Ipocteie u cocTaBHble uncna. [Ipu3znaku
nenuMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.
Crenens ¢ HaTypalbHBIM MMOKa3aTENeM. 3alUCh YUCIIA B BUAE CYMMBbI Pa3psAHbIX ClaraeMblX.
YucnoBoe BbIpaxkeHue. BeruncieHne 3HaY€HU YUCTOBBIX BBIPAKEHUMN, MOPSI0K BBIMOJIHEHUS JEH-
cTBUil. Micnonb3oBaHueE NpU BBIUKCIECHUSAX IEPEMECTUTEIBLHOTO U COUYETATENLHOIO CBOMCTB (3aKOHOB)
CJIOKEHUS U YMHOKCHHUSI, PaCIIPEACIUTEILHOTO CBOMCTBA YMHOKEHHUSI.

Apoon
[IpencraBnenue o poOu Kak Croco0e 3aucu YacTH BenuruHbl. OOBIKHOBEHHBIE Ipo0u. [IpaBunbHbIe
U HempaBWIbHBIE TpoOu. CMenanHas Ipo0b, MpeACcTaBlIeHNne CMEIIaHHOM ApoOU B BHJIE HEMPABHIIb-
HOU IpoOM W BBIIECNICHUE 11€JI0M YaCTH Yuciia U3 HEMpaBUIbHOU npodu. M3o006pakenne apoder Tod-
KaM{ Ha YUCIIOBOH mpsiMoii. OcHOBHOE CBOICcTBO Apodu. Cokpaienue apooeii. [IpuBenenue npodu k
HOBOMY 3HameHaTent0. CpaBHEHHE IPOOEH.



CrnoxeHue W BBIUMTAHHE ApoOEH. YMHOXKEHHE W JeJieHue IpoOel, B3aWMHO-OOpaTHBIE IPOOH.
HaxoxpaeHue gacTy 1enoro M 1eJIoro Mo €ro 4acTy.
Hecsatnunas 3anuck apodeit. [IpencraBnenue aecaTHIHOM IpoOu B BUIE OOBIKHOBEHHOM. M300pae-
HUE JECATUYHBIX ApoOeii TOukaMu Ha YUCIOBOM MpsiMoil. CpaBHEHHE AECATHUHBIX IPOOEH.
Apudmerndeckne 1eHCTBUS € AECATHUHBIMU Apo0siMu. OKpyIileHHe JeCATUYHBIX ApOOeil.

Pemienne TekcToBBIX 32124
Pemenue TekcToBbIX 3aaau apudmernueckum criocodoM. Penenne nornueckux 3anad. Pemenune 3a-
Jad 1epebopoM BceX BO3ZMOKHBIX BAPHAHTOB. VICIIOIB30BaHKE TIPU PEIICHUH 3a/1a4 TaOJIHII U CXEM.
Pemenne 3anad, conepkamux 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIUYHMHBI: CKOPOCTb, BPEMS, paCCTOsA-
HUeE, 1IeHa, KOJMYECTBO, CTOMMOCTh. ETMHHIIBI U3MepeHHsl: MacChl, 00bEMa, 1IEHBI, PACCTOSHUS, Bpe-
MeHH, cKopocTU. CBsA3b MEKIY €AMHULIAMH U3MEPEHUS KaXI0M BEITUUNHBI.
Pemenune ocHOBHBIX 3a/1a4 Ha JPOOH.
[IpencraBiaeHne naHHBIX B BUJE TAOJIUILL, CTOIOYATHIX JUATPAMM.

Harasignasi reomerpust
Harnsiinaele npeacraBieHus o purypax Ha MI0CKOCTH: TOUKA, NpsiMast, OTPE30K, JIyY, yroJl, JIOMaHas,
MHOTI'OYTOJIbHUK, OKPY?KHOCTb, KpyT. YT0iI. IIpsMoOi1, OCTpBINA, TylIOW U pa3BEPHYTHIN YIJIBL.
JlnHa oTpe3ka, METpUYECKHUE €IMHULBI JUIMHBL. J[JTMHA TOMaHOM, IEpUMETP MHOTOyrojabHuKa. M3me-
pPEHUE U TOCTPOEHUE YIIIOB C HOMOUIBIO TPAHCIOPTHUPA.
Harnsanele npencraBineHust o Gurypax Ha IUIOCKOCTH: MHOT'OYTOJIbHHK, NPSIMOYTOJIbHUK, KBaJapart,
TPEYroJbHUK, O PAaBEHCTBE (pUryp.
N300paxkenue ¢uryp, B TOM yucie Ha kinerdaroil Oymare. [loctpoenue koHpurypauuii u3 yacren
IPSIMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOM U KJleT4yaToil 6ymare. Vcnosnb30BaHne CBOMCTB CTOPOH U yT-
JIOB NIPSIMOYTOJIbHUKA, KBaJparta.
[Inomanp npsAMOYyroJbHUKa U MHOTOYT'OJIbHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJbHUKOB, B TOM YHUCIIE
¢buryp, n300paxxEHHBIX Ha KieTyaToil Oymare. EXUHUIBI ©3MEepEHUs ITOIIAH.
Harnsigabie mpeacTaBueHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIBHBIN Napaiesienuie, Kyo,
MHOTOrpaHHHUKH. M300pakeHue NpocTeHIInX MHOTOTpaHHUKOB. Pa3BEpTkU KyOa 1 napasuiesenumnesaa.
Co3ganue Mozeneit MHOTOTpaHHUKOB (M3 Oymaru, MpoBOJIOKH, TUTACTHIIMHA U APYTHX MaTePHAJIOB).
O06BEM npsAMOYTroJapHOrO Napaienenunena, kyoa. Equauiel namMepenus oobéma.

6 KJIACC

HarypanbHble ynciia
Apudmernueckue 1eMCcTBUSA ¢ MHOTO3HAYHBIMU HATYpabHBIMU YUCIIaMH. UK CIIOBbIE BBIpaXKEHMUS, T10-
PAIOK IEWCTBUMN, UCTIONIB30BaHUE CKOOOK. Vcronb30BaHre MPU BBIYUCIEHUAX IEPEMECTUTENBHOTO U
COUYETATEJIbHOTO CBOMCTB CIIO)KEHHS U YMHOXXEHHs, PACIPENEIUTEIIBHOTO CBONMCTBA YMHOXKEHHS.
OxkpyrieHue HaTypaibHbIX YUCEIL.
JlenuTeny U KpaTHbIe YuCIia, HAaMOOIBIIMK OOLIMIA enuTeNb U HauMeHbIee olIiee kpaTHoe. Jlenu-
MOCTb CyMMBI U IPOU3BeeHUS. [leneHne ¢ 0cTaTKoM.

JApoon
OObIKHOBEHHAas Ipo0b, OCHOBHOE CBOICTBO 1po0u, cokpaiieHue apodeil. CpaBHeHHE U yHOPSA0UYH-
BaHMe ApoOeil. Pemenne 3aau Ha HaAXOXIEHUE YacTU OT LEJIOT0 U LEJIOoro Mo ero yacTu. JpobHoe
YUCJIO KaK pe3ynbTaT Aenenus. [IpeacraBieHue necaTHyHON 1poOu B BHIe OOBIKHOBEHHOW JPOOH U
BO3MOXHOCTb ITPEJCTaBICHHUS OOBIKHOBEHHOM JIpoOU B BUJIE IeCATUYHON. [lecaTuuHble ApoOu U MeT-
pudeckas cuctema Mep. ApumeTnyeckrue NeHCTBUS U YUCIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSMHU.
OtHowenue. JleneHue B JaHHOM OTHouIeHHH. Macmita0, nponopuus. [Ipumenenne nponopuuii npu
pELIeHUH 3aay.
[TonsiTue mpoueHTa. Borurcnenue npouenTa ot BeIMYUHBI U BEIMYUHBI 10 €€ NMpoLeHTy. Bripaxkenue
IPOIIEHTOB JIECATUYHBIMU Ipo0siMH. Perienne 3a1a4 Ha IpOIeHThI. BripaskeHre OTHOIEHNS BEIMYUH
B IIPOLIEHTAaX.

IoJ10:kuTeIbHBIE H OTPULIATE/ILHBIE YHCIA
[TonoxxurenbHbIe U OTpULIaTedbHbIe yKcna. Llenpie yncna. Moayap dncia, reoMeTpruueckasl HHTep-
npetanus Moayis uncia. MzobpakeHue ynces Ha KOOpAMHATHON MpsiMoil. UMCIOBBIE IPOMEXYTKH.
CpaBHeHue uncen. ApupmeTnueckue AeMCTBUS ¢ MOJOKUTEIbHBIMU U OTPULIATEIHHBIMU YHCTIAMH.



[TpsaMoyronbHas cucTeMa KOOpAMHAT Ha MII0CKOCTH. KoopAMHATBI TOUKM Ha IUIOCKOCTH, adcuucca u
opaunata. [Toctpoenue Touek u Gpuryp Ha KOOPJUHATHON TIOCKOCTH.

BykBeHHbIe BbIpasKeHH I
[Ipumenenne OyKB Ui 3aIIMCH MAaTEeMaTUYECKUX BBIpAXKEHUH U npeiokeHuil. CBoiicTBa apudmeTn-
YECKUX ACUCTBUN. ByKBEHHBIE BBIPAKEHUS U YUCIIOBBIE I0JCTAHOBKH. byKBEHHBIE paBEHCTBA, HAX0XK-
JICHHE HEM3BECTHOTO KOMIMOHEHTa. PopMyibl, GOpMyIIbl IEpUMETPa U IUIOMAAN MPSIMOYTOJIbHUKA,
KBaJpata, 00bEMa napaiesienumnesa u Kyoa.

Pemienue TeKCTOBBIX 32124
Pemenue TekcToBbIX 3aaau apudmernueckum criocodoM. Penenne nornueckux 3anad. Pemenune 3a-
Jad nepebopoM BceX BO3MOKHBIX BAPHAHTOB.
Pemenne 3anay, conepkamux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYUHBL: CKOPOCTh, BPEMs, PacCTOsA-
HHE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM padoThl. EnuHuib! namepe-
HUS: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTHU. CBsI3b MEXAY €AUHULIAMH U3MEPEHUS KaXK-
JIOM BEJIMYHHBI.
Pemenne 3ana4, CBA3aHHBIX C OTHOUICHUEM, IPONOPLMOHAIBHOCTBIO BEIMYUH, TPOLIEHTAMU; pellle-
HHUE OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLIEHTHI.
OneHka ¥ IPUKKJIKA, OKpyTJIeHue pe3ybTaTta. CocTaBieHHe OyKBEHHBIX BBIPAKEHUH 110 YCIOBHIO 3a-
Jla4u.
[IpencraBieHne TaHHBIX C MOMOIIBIO TabauI U auarpamMM. CrosiduaThie JuarpaMMbl: YT€HUE U II0-
cTpoeHue. UTeHne KpyroBbIX AMarpaMm.

Harnsinaasi reomerpust
Harnsaaeie npencraBineHus o Gurypax Ha IIIOCKOCTH: TOUKA, TPsSMasi, OTPE30K, JIyd, YTOJ, JJOMaHas,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.
B3anmHOe pacnonoxeHue IByX NPsAMBIX Ha INIOCKOCTH, apaJUIeNIbHbIC IPSIMBbIE, IEPIIEHANKYIISIPHBIC
npsimble. Mi3MepeHue pacCTOSHUN: MEKIY ABYMs TOUKAMHU, OT TOYKH 10 IPSIMOM, JUIMHA MaplupyTa Ha
KBaJPaTHOM CETKE.
M3mepeHue 1 NOCTPOCHHE YIJIOB C IIOMOILBIO TPAHCIIOPTUPA. BUBI TPEYTOJIBHUKOB: OCTPOYTOJIBHBIH,
IPSMOYTOJIBHBIH, TYIOYTOJIBHBIN, PABHOOCAPEHHBIH, paBHOCTOPOHHUH. YeThIPEXYTONBHUK, IPUMEPHI
YEeTBIPEXYTOJIBHUKOB. [IpsIMOYTONbHUK, KBaapaT: UCIOIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JUaroHa-
neit. 3o0pakeHne reoMeTpuieckux (puryp Ha HETMHOBAHHOW Oymare ¢ MCIIOJIb30BAaHUEM IHPKYIIS,
JUHENKH, YrolbHUKa, TpaHcropTupa. [loctpoenus Ha kieTyaroil Oymare.
[Iepumerp MHOroyronpHuka. [loHsTHE TUIOMIAAN QUTYpBI, €IUHULIBI U3MepeHus Tuiomanu. [Tpubmu-
XKEHHOE N3MEpEHNe MIIoNau (GUryp, B TOM UUCIIe Ha KBaJpaTHOH ceTke. [IpnbmmkéHHoe u3mepenue
JUIMHBI OKPY>KHOCTH, TUIOIIAAN KPYTra.
CuMMeTpus: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHH.
[TocTpoenne cuMMETPUYHBIX QUTYD.
Harnsanble npenctaBieHust 0 MPOCTPAHCTBEHHBIX (Urypax: mapajuienenunen, Kyo0, npusma, nupa-
Mua, KOHYC, IWIMHIpD, ap u cpepa. M3o00paxkenue npoctpaHcTBEHHbIX Guryp. [Ipumepsl pa3BépTok
MHOT'OI'paHHHMKOB, IIMIMHApPA U KoHyca. Co3aHue Mozesei mpocTpaHCTBEHHBIX ¢uryp (u3 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB).
[TonsiTue 06bEMa, enuHUIBI U3MepeHus 00bEMa. OOBEM NPAMOYTOJILHOTO NapaljieNnenunesa, Kyoa.

INPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHS MPOTrpaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 5
KJ1acce:

Yucsia 1 BbIYUCICHUA
[TonnMaTh ¥ IPaBUIIBHO YHIOTPEOJIATH TEPMHUHBI, CBS3aHHBIE C HATYPaJTbHBIMHU YHCIaMH, OOBIKHOBEH-
HBIMU U AECITUYHBIMU JPOOSIMH.
CpaBHMBATh U YHOPSI0YMBATh HATYpaJbHbIE YHCIIA, CPABHUBATH B IPOCTEHININX CITyyasiX OOBIKHOBEH-
HBIE JPOOH, JECITUYHBIE JPOOHU.
CoOTHOCUTH TOYKY Ha KOOPAMHATHON (YHMCIOBOM) MPSIMOI C COOTBETCTBYIOIIUM €i YMCIOM U H300-
pakaTb HaTypaJbHbIE YKCIa TOUKaMH Ha KOOPJMHATHOM (YUCIIOBOIT) MIPSIMOH.
BomonssaTe apudmernyeckre ASUCTBUS ¢ HATYPAIbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMU JPOOSIMH B
MPOCTEUIINX CITyqasiX.



BBINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BHIYMCICHUN.
OKpyrisaTh HaTypaJbHbIE YHUCIIA.
Peuienue TeKCTOBBIX 32124
Pemate TekcTOBBIE 3371aUU apUPMETUYECKIM CIIOCOOOM U C TIOMOIIHI0 OPraHM30BAHHOTO KOHEUYHOTO
nepebopa BceX BO3MOXKHbBIX BaApUAHTOB.
Pewats 3agaun, comeprkamue 3aBUCUMOCTH, CBA3BIBAIOIIME BEJIMYUHBL: CKOPOCTh, BPEMsl, pacCTOs-
HUE, [IEHA, KOJINYECTBO, CTOUMOCTb.
Hcnonp30BaTh KpaTKUe 3allUCH, CXEMBI, TaOIUIbl, 0003HAYEHUSI IIPH PELIEHUH 33]1a4.
[Tosb30BaTbCAd OCHOBHBIMU €MHULIAMHA U3MEPEHHUS: LICHBI, MAaCChl, PACCTOSIHUS, BPDEMEHH, CKOPOCTH,
BBIPAKATH OJHU CAVHUIIBI BEIMYUHBI UE€pPE3 ApyrHe.
M3Bnekarh, aHAIU3UPOBATh, OLIEHUBATh HH(POPMALIUIO, IPECTABICHHYIO B Ta0uule, Ha CTOJIOUaTON
JuarpaMMe, HHTEPIPETUPOBATh IIPEACTABICHHbBIC JTAHHBIC, UCIIOJIb30BaTh JAHHBIC IIPU PEILCHUN 3a-
Jad.
Harnsanas reomerpus
[Tosb30BaTbCA r€OMETPUYECKMMH MOHATHAMM: TOUYKA, IIpsiMasi, OTPE30K, JIyd, yTroJl, MHOTOYTOJIbHUK,
OKPY’KHOCTb, KPYT.
[TprBOANTE IPUMEPBI 0OBEKTOB OKPYIKAIOLIET0 MUPA, UMEIOIIUX (POPMY U3YUEHHBIX T€OMETPUUYECKIX
buryp.
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA, C MHOTOYIOJbHUKaMHU:
yroJj, BEpIINHA, CTOPOHA, IHArOHANb, C OKPY>KHOCTBIO: PAINYC, IUAMETP, LICHTP.
N300pakaTh n3ydyeHHbIE reoMeTpuuecKue (pUrypsl Ha HEIMHOBAHHOM M KJIeT4aTol Oymare ¢ momo-
LIbIO0 IUPKYJISA U JIMHEUKU.
HaxoauTs [UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IIOMOIIBIO TMHEUKHU, CTPOUTHh OTPE3KH
3a/IaHHOM JUIMHBL, CTPOUTH OKPYKHOCTbH 33JaHHOTO pajguyca.
Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB NIPSAMOYIOJIbHHUKA, KBaApaTa Il UX IIOCTPOEHUS, BBIUNCIIE-
HUS IJIOIAU U IIEPUMETPA.
Bbruncnare nepumerp M IIowaab KBajpaTa, IPSIMOYIOJIbHUKA, (UTYp, COCTaBIEHHBIX U3 HPAMO-
YTOJIbHUKOB, B TOM 4yucIie (pUryp, n300pak€HHbIX Ha KJIeT4yaTol Oymare.
[Tonb30BaTbCsd OCHOBHBIMM METPUYECKMMHU €IMHHULIAMU W3MEPEHHUs JIMHBI, IUIOIIAIU; BBIPAXKaThb
OJIHM €IMHHUILIBI BEJITUYMHBI YEPE3 APYyTHE.
Pacnio3naBate napasuienenunesn, Ky0, UCIONIb30BaTh TEPMUHOJIOIHIO: BEPIIMHA, peOpo IpaHb, U3Me-
peHusl, HAXOIUTh U3MEPEHHUs MTapaljiesienunesaa, Kyoa.
Borancnare 00béM KkyOa, mapajuienenumnesaa no 3aJaHHbIM U3MEPEHUsIM, MOJIb30BAThCS €IUHULIAMU
U3MepeHus 00bEMa.
Pewrats HecnoKHbIE 3a/1a4d HA U3MEPEHUE TEOMETPUYECKUX BEIUYUH B IIPAKTUYECKUX CUTYALMAX.
[IpenmeTHbIe pe3ysbTaThl OCBOCHHUS ITPOrPaMMbI YHEOHOTO Kypca K KOHILy 00y4deHHsl B 6 Kiacce:
Yucia 1 BbIYHCICHUSA
3HaTh ¥ MOHUMATh TEPMUHBI, CBI3aHHBIE C Pa3IMUYHBIMU BHIaMU YUCEN U CLIOCOOAMHU MX 3aIUCH, T1e-
PEXOIUTH (€CITU 3TO BO3MOXKHO) OT OAHOM (OPMBI 3alHUCH YUCIIa K APYTOM.
CpaBHUBaTh U yHopsAO4YMBaTh I€JIbIE YKCIa, OOBIKHOBEHHBIE M JAECATUYHBIE IpOOH, CpPAaBHUBATH
4yCia OJHOTO U Pa3HbIX 3HAKOB.
BoinonHATh, coueTast yCTHbIE M TUCbMEHHbIE TPUEMBI, apu(METUUECKUE AEUCTBUS C HATYPAJTbHBIMU
U LEJIBIMU YUCIIaMH, OOBIKHOBEHHBIMU U JIECITUYHBIMH JPOOSMHU, MOJIOKUTEIBHBIMU U OTPUIIATENb-
HBIMH YHCIIAMU.
BpruucasaTe 3Ha4E€HUS YUCIOBBIX BBIPAKEHUMN, BBIIIOJIHATH IIPUKUIKY U OLIEHKY pe3yibTaTa BbIUHCIIE-
HUH, BBIIOJHATH MPEOOPa30BAHUS YUCIOBBIX BHIPAKEHUI HA OCHOBE CBOMCTB apu(METHUECKHX Jeii-
CTBHH.
CoOOTHOCUTH TOUKY Ha KOOPJAMHATHON MPSMOI C COOTBETCTBYIOLINM €i YHCIIOM U M300pakaTh yucia
TOYKaMU Ha KOOPJAMHATHOU IIPSAMOM, HAXOAUTH MOJYJIb YHCIIA.
COOTHOCHUTB TOYKH B NMPSAMOYTOJIBHON CHCTEME KOOPAUHAT C KOOPAUHATAMU ITOU TOUKH.
OKpyrJIsTh LIEJbIE YUCIIA U JIeCATUYHbIE JPOOU, HAXOAUTh IPUOIMKEHUS YUCel.
YuciioBble 1 0YKBEHHbIE BbIPAKECHUS
[TonumaTh 1 ynoTpeOasTh TEpMUHBI, CBA3aHHBIE C 3alIMCHIO CTENICHH YMCia, HAXOUTh KBapaT 1 Ky0
YUCIIa, BBIYUCIISTh 3HAYEHUS YUCIOBBIX BBIPAKEHNUH, CONEPKAIINX CTEIIECHH.



[Tonb30BaThcs MPU3HAKAMU IETUMOCTH, PACKIIAbIBaTh HATYPAJIbHBIC YHCIIA HA TPOCTHIE MHOKHUTEIIN.
[Tonb30BaTbcst MacITaboM, COCTABIIATH MPOMIOPIIUU U OTHOIIICHUSI.
Hcnonbk3oBaTh OyKBbI AJ11 0003HAUEHUS YUCET IPH 3alIHUCH MAaTEMAaTUYECKUX BBIPAXKEHUH, COCTABIIATh
OyKBEHHBIC BBIpaXCHHS 1 (POPMYJIIbI, HAXOAUTH 3HAUCHUSI OYKBEHHBIX BBIPAKEHUH, OCYIIIECTBIISS He-
00X0IMMBI€ MTOICTAHOBKU U MpeoOpazoBaHUsl.
Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenne TeKCTOBBIX 32724
PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 33/1a4H apPU(PMETHISCKHM CITIOCOOOM.
Pemate 3a1aun, CBSI3aHHBIE C OTHOLIEHUEM, TPONOPLUHUOHAIBHOCTHIO BEIUYHH, IPOLUEHTAMHU, PEIIATh
TPU OCHOBHBIE 33/1a4 Ha APOOU U MPOIICHTHI.
Pewate 3amaun, copepraniyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYMHBIL: CKOPOCTh, BPEMs, PacCTOs-
HUE, [IeHa, KOJTMYEeCTBO, CTOMMOCTh, IPOU3BOIUTEIIHFHOCTE, BpeMsi, 00béMa pabOThI, UCIIONIB3YS apud-
METUYECKUE JEHCTBUSA, OLICHKY, IPUKUKY, [T0JIb30BaThCSA €AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX
BEJIMYHH.
CocTaBnaTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBUIO 3a]a4u.
N3Bnekars nHGOpMaIHIO, MPEACTABICHHYIO B TA0NHIIAX, HA TUHEHHON, CTOIOYATON WM KPyTrOBOM
JuarpaMmax, MHTEpIpPETUPOBATh MPEACTaBICHHbIE JaHHBIE, UCIIOIb30BATh JIAHHbBIE IIPU PELICHUU 3a-
Jag.
[TpencraBisTh MHPOPMALIHMIO C TOMOIIBIO TAOIUI, TUHEHHON U CTONOYATON AHArpaMM.

Haruasanast reomeTpust
[TpuBOIUTH TPUMEPHI OOBEKTOB OKPY3KAIOIIEr0 MUPA, HUMEIOIINUX (HOPMY U3YUEHHBIX T€OMETPHUECKHUX
TUTOCKHX ¥ MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYD.
H300paxath ¢ MOMOIIBIO [UPKYJIS, TMHEHKH, TPAHCIIOPTHUPa Ha HETMHOBAHHOM U KJIeT4aToi Oymare
W3YYCHHBIC TUIOCKUE TeOMETpUIecKre (PUTyphl U KOH(DUTYpAITUH, CHMMETPHYHBIC (DUTYPHI.
[Tonb30BaThCs r€OMETPUYECKUMHU MOHATUSMU: PABEHCTBO (PUTYp, CHMMETPHUSI, UCIIOJIb30BaTh TEPMHU-
HOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LIEHTP CUMMETPHH.
Haxonuth BeIMYMHBI YTIIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHPA, CTPOUTD YIJIbI 3aIaHHOM BEJU-
YUHBI, IT0JIb30BATHCS MPU PEUICHUH 33/1a4 IPaSyCHON MEpPOM YIJI0OB, PaClIO3HABAaTh HA YEPTEkKAX OCT-
PBIii, IPSIMOM, pa3BEPHYTHIN U TYNOU YTIJIbL.
BpruucnaTe UMHY JIOMaHOW, MEPUMETP MHOTOYTOJbHHKA, IMOJIb30BAThCA €AWHHIIAMU W3MEPEHUS
JUTMHBI, BBIPAXXaTh OJJHU €AMHULBI U3MEPEHUS JJIMHBI Uepe3 IpyTrue.
Haxonutb, ucnonb3yst 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY ABYMS TOUYKAaMH, OT TOUKH JI0
NpsIMOM, ITMHY MMYTH HA KBaJIPATHOM CETKE.
Beraucnsate miiomniaas Guryp, COCTaBI€HHBIX U3 MIPSMOYTOJIBHUKOB, HCTIOJIL30BaTh pa30MeHne Ha Mpsi-
MOYTOJBbHUKH, Ha paBHbIE (PUTYPHI, JOCTPAUBAHKUE O MPSAMOYTOJIbHHUKA, MOJIH30BATHCS OCHOBHBIMU
€IMHHIIAMU U3MEPEHHUS TUIOIIA N, BBIPAXKaTh OJTHA €IMHUIBI U3MEPEHUS IUTOIIAAN Yepe3 APYyTrHre.
Pacnio3naBate Ha MOAENAX U U300pAKEHUSIX MUPAMHUTY, KOHYC, IUIHH]IP, UCIIOIB30BaTh TEPMUHOIIO-
TUIO: BEpIIIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.
N300paxaTh Ha KJIeT4aTOi Oymare mpsiMOYTOJIbHBIN Mapaienenurmne].
Beraucasate 00bEM MpsIMOYTOIBLHOTO MapaJiIesieuIeia, Kyoa, moJIb30BaThCs OCHOBHBIMU €IMHUIIAMU
U3MepeHus 00bEMa;
PemaTte HecnmokHBIE 33/1a4M HA HAXOKJICHHE T€OMETPUUECKUX BEJIMYUH B TPAKTUUECKUX CUTYAIUSX.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

5 kaacce
HaszBanue
OCHOBHOE OcHOBHBIE BUIBI
pasaena coenaanme eATeTbHOCTH 0P
(TembI) Kypca p o0yuaromuxcst

(4MCJI0 YacoB)

HarypanbHble
ymcaa.

JlelicTBus ¢
HATYPAJIbHBIMU
qucJIaMu

(43 u)

Jlecsituunas cucrema cuucieHus. Psi
HaTypaJibHbIX uncen. HatypanbHblil ps.
Yucno 0. HarypanbHbie 9ncia Ha KOOPAH-
HaTHOU npsiMoil. CpaBHEHUE, OKPYIJICHHE
HATypaJIbHBIX YHCET.

Apudmernueckue JeiCTBUS ¢ HaTypab-
HbIMU yncsiaMu. CBOMCTBA HYJISI IIPU CJIO-
KEHUU U YMHOXKEHUH, CBOICTBA €IMHULIbI
npu ymHokeHuu. [lepemecrurensHoe u
COUETaTEJIbHOE CBOMCTBA CIIOKEHHUSA U
YMHOKEHUS, pacIpeIeIUTEIbHOE CBOM-
CTBO YMHOJKEHHUS.

JlenuTenu u KpaTHBIE YKCIIA, PA3I0KEHNE
yucsa Ha MHOXKUTENHU. [lenenue ¢ ocrat-
koM. IIpocteie u cocraBHble uncna. [Ipu-
3HAKH JeIUMOCTH Ha 2, 5, 10, 3, 9.
Cremnenb ¢ HATypaJIbHBIM IMOKa3aTEJIEM.
UucnoBble BBIPAKEHUS; OPSAIOK ACH-
CTBHIA.

Pemenune TeKCTOBBIX 3314 Ha Bce apud-
METHYECKHE JEHCTBUS, Ha ABUKEHUE U TI0-
KYTKH

YuTaTh, 3aIUCHIBATH, CPABHMUBATH HATYPAJILHBIC YKCIIA; Mpeia-
rathb  00Cy:K1aTh CIOCOOBI YIOPSAOYMBAHUS YHCEI.

H306paxkaTh KOOPAUHATHYIO IPSIMYIO, 0TMeYaTh YUCJIa TOYKaMU Ha
KOOPJMHATHOU MPSMOM, HAXOAUTh KOOPIUHATHI TOYKH.
HccaenoBathb cBoiicTBa HaTypaibHOTO psna, urcen 0 u 1 mpu cioxe-
HUU ¥ YMHO>KEHUHU.

Hcnosb30BaTh NPaBUJIO OKPYTIICHUSI HATYPATbHBIX YUCE.
BoinosHATs apudMeTnyeckue 1eicTBUS C HATYpPAIbHBIMU YHC-
JaM¥, BBIYHCJIATH 3HAYCHHS YUCIIOBBIX BBIPAKCHHUI CO CKOOKAMH 1
0e3 CKOOOK.

3anuchIBaTh MIPOU3BEICHUE B BUJIC CTCTICHH, YNTATH CTCTICHH, HC-
M0J1b30BaTh TEPMUHOJIOTHIO (OCHOBAaHUE, TIOKA3aTElNb), BHIYHCISATH
3HAYEeHHUsl CTEIIeHEeH.

BbINoJHATH NPUKHUIKY U OLEHKY 3HAUEHUN YHCIIOBBIX BBIPAKEHUH,
npeaiarath ¥ IPUMEHATH NPUEMBI MPOBEPKH BLIYUCIICHUH.

Hcnoab30BaTh NpU BIYMCTEHUSIX TIEPEMECTUTEIHHOE U COUETATEIb-
HOE CBOICTBA CIIOXKEHUS U YMHOKEHUS, pacIIpeAeIUTEIbHOE CBOMCTBO
YMHOXXEHHUS; (POPMYJIMPOBATHL U MPUMEHSATH MPaBUJIa PeoOpa3oBa-
HUS YUCIIOBBIX BBIPAXKEHUN HA OCHOBE CBOMCTB apu(pMEeTUUECKUX JeH-
ctBuil. McesienoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, BHIABUTATh M
000CHOBBIBATH TUINOTE3bI, GOPMYIHPOBATH 00001ICHUS U BHIBO/bI
10 pe3yJIbTaTaM MPOBEAEHHOTO UCClel0BaHNs. POpMyJIMPOBATH
onpeaeJieHUs JICTUTENS U KPaTHOTO, HA3bIBATh JEJIUTENIN U KPATHbIE
YHUCIa; PACMO3HABATD MPOCTHIE U COCTABHBIE YKCIa; GOPMYTUPO-
BaTh M NIPUMEHATh NPU3HAKH JIETUMOCTH Ha 2, 3, 5, 9, 10; npume-
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materialy/

Karamor 0Oec-
TUIaTHOTO LU-
pOBOTO  KOH-
TEHTa Ha
educont.ru (1C,
MIPOCBEIICHHUE,
doxcdopa, HO-
BBII IUCK)
https://www.ya
klass.ru/

https://uchi.ru/
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HATH AJITOPUTM PA3IIOKEHHSI YKMCIIa HA TIPOCTHIE MHOXKHUTEIH; HAXO0-
JAUTb OCTAaTKH OT JCJICHUS U HETIOJIHOE YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JT0KHBIE BRICKA3BIBAHUS O HaTypaJIbHBIX
quciIax, NPUBOAUTH MPUMePBI 1 KOHTP- IPUMEPHI, CTPOUTH BbICKA-
3bIBAHUS U OTPpULIAHUSA BBICKA3BIBAHUM O CBOMCTBAX HaTypaJIbHbIX YU~
ced.

KoncTpynpoBaTh MaTeMaTH4yecKue NpeAI0sKeHHs C TOMOIIBIO CBS-
30K «H», KHIIH», KECIH. .., TO...».

PemiaTh TEKCTOBBIC 3371a9U ApUPMETUIECKUM CIIOCOOOM, UCTI0Ib30-
BaTh 3aBHCHMOCTH MEX/y BEINYHHAMHU (CKOPOCTh, BPEMS, PaccTosi-
HUE; [IeHa, KOJIMYECTBO, CTOMMOCTD | JIp.): AaHAJIU3MPOBATb H 0CMbIC-
JUBATH TEKCT 33/1a4H, MepedopMyIMPOBATH YCIOBHE, H3BJIEKATH
HCO6XOI[I/IMBIG JaHHBIC, YCTAHABJIUBATL 3aBUCUMOCTH MCK/Y BCIINYU-
HaMH, CTPOUTD JIOTHYECKYIO IIETIOYKY PACCYKICHUH.

Harasanas
reoMeTpus.
JIlunum Ha
IJIOCKOCTH
(12 v)

Touka, npsAmasi, OTpe30K, ayd. JlIomaHas.
W3mepenue JUIMHBI OTPE3Ka, METPUUECKUE
€UHULBI U3MepeHus JUIMHbL. OKpYKHOCTb
U KpYT.

[TpakTuueckas pabota «Iloctpoenue y3opa
U3 OKPYKHOCTEW».

VYrou. [IpsaMoi, OCTpsIid, TyHOU U pa3BEp-
HYTBIN yIiIbl. I3Mepenue yrios.

[Tpaktnyeckas pabora «Iloctpoenue yr-
JIOB»

Pacno3zHaBaTh Ha 4epTeKax, pUCYHKaX, ONUCHIBATD, UCIIONIB3Ys TEP-
MUHOJIOTHIO, U H300paKkaTh C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB:
TOUKY, IPAMYIO, OTPE30K, JIy4, YIOJl, IOMAHYI0, OKPYKHOCTb.
Pacno3HaBaTh, NpUBOAUTH NPUMeEPbl 00BEKTOB PEAIbHOTO MHUPA,
uMerImux GopMy U3ydeHHBIX UTYp, OeHUBATH UX JIMHEHHbIE pa3-
MEpBHI.

Hcnoub30BaTh IMHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI I 110-
CTPOEHHUSI U U3MEPEHUS: U3MEPSATH JUIMHY OTpE3Ka, BEJIMUNHY YyIJa;
CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YTOJI, 3aJaHHON BEJIMYUHBI; OT-
KJIAbIBATh LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH OKPY’KHOCTD 3a1aH-
Horo paguyca. U300paxaTh KOHQUTypaluy reoMeTpuueckux Guryp
U3 OTPE3KOB, OKPYKHOCTEH, UX 4aCTEH Ha HEJIMHOBAHHOM U KJIETYATON
OyMmare; npejiaraTb, ONUCbIBAaTh M 00CYK1aTh CIOCO0BI, AJIT0-
PHUTMBI IIOCTPOEHUS.

Pacno3zHaBaTh M M300paxaTh Ha HETUHOBAHHOM U KJleT4aTol Oymare
IIPSIMOM, OCTPBIN, TYIIOM, pa3BEPHYTHIN YIJIbl; CPABHUBATH YIJIBL.
BbIYUCAATH IMHBI OTPE3KOB, IOMaHBIX.

ITonuMaTh M UCNOJIB30BATH NPH PELICHUH 32124 3ABUCUMOCTH
MEXIy €IMHHUIIAMH METPUYECKOW CHCTEMBI MEP; 3HAKOMMTBHCH C HeE-
METPUYECKUMHU CUCTEMAMH MEP; BBIPAKATH JUIMHY B PA3JIMYHbIX €/IH-

https://resh.ed
u.ru/subject/1
2/5/
https://fincult.
info/teaching/
metodicheskie
-materialy/
Karanor Oec-
IIJIATHOT'O

1 poBOro
KOHTCHTA Ha
educont.ru
(1C, mpocae-
meHue, (oxc-
¢dbopa, HOBBIH
JIACK)

https://www.y
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Hunax m3mepenus. MceiaenoBarh Gpurypsl 1 KOHOUTYpPALIUH, UCTIONb-
3ysi IM(POBbIE pecypehl

OO0LIKHOBEHHEIE
Apoou
(48 1)

JHpo0b. IIpaBuibHbIe U HENPaBUIbHBIC
npodu. OcHoBHOE CBOKCTBO Apobu. Cpas-
HEHHUe apodei.

Cl10)KeHHe U BEIYUTAHHE OOBIKHOBEHHBIX
npobeit. CmemanHas 1po0b. Y MHOXKEHHE
U JIcJICHHe OOBIKHOBEHHBIX ApOOEH; B3a-
MMHO-00paTHbIE ApOOH.

Pemienune TeKCTOBBIX 33]1a4, COIEPIKALTUX
npobu. OCHOBHBIE 3a7]a4M HA IPOOH.

[Tpumenenue OyKB 111 3alICH MaTeMaTH-
YECKHUX BBIPAKECHUU U NPEIIOKEHUN

MoaeanpoBaTh B rpaduyuecKoOi, IpeIMEeTHON (hopMe, ¢ TOMOIIBIO
KOMIIBIOTEpA ITOHATHUS U CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM ApO-
ObI0.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC APOOH, Mpea-
Jlaratb, 000CHOBBIBATH U 00CY:KIaTh CNIOCO0ObI YIIOPSAI0YMBAHUS
JTpo0ei.

M3006paxkaTh 0OBIKHOBEHHBIE IPOOU TOUYKAMHU Ha KOOPIMHATHOU Mpsi-
MOi{; MCIOJIb30BATh KOOPAUHATHYIO MPSMYIO JJIsl CPABHEHUS JPOOEi.
DopMyJMPOBATh, 3ANIMCHIBATH € IOMONIIbI0 0YKB OCHOBHOE CBOM-
CTBO OOBIKHOBEHHOM IpOOH; MCNO0JIb30BaTh OCHOBHOE CBOICTBO
Ipobu sl cCOKpalleHus Apoodeii u mpuBeaeHus ApoOu K HOBOMY 3Ha-
MEHATEIII0.

IIpencraBasaTh cMenanHyo ApoOb B BUJIE HETPABUIHLHON U BbIJIE-
JSITH LENTYIO YacTh YKCIIa U3 HENPaBUIBHON 1poou.

BoinosHaTs apudmernyeckne JeiicTBUSI ¢ OOBIKHOBEHHBIMU JPO-
OsIMH; IPUMEHSITh CBOMCTBA apU(PMETHUECKUX JAEUCTBUN 1JI paluo-
HaJU3al1K BBIYUCICHUM.

BbInoJHATH NPUKHUIKY U OLEHKY pe3yJibTaTa BEIUYUCICHUN; Mpeaia-
raTb U NPUMEHSATh NPUEMBI IPOBEPKHU BHIYUCIICHUI.

IIpoBoauTH MCCIEIOBAHUSA CBOMCTB APOOEH, ONMUpasiCh Ha YHCIIOBHIE
SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIbIO KOMIIBIOTEPA).
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSI O IPOOSX, MPH-
BOJMTH PUMeEPHI U KOHTPIIPUMEPHL, CTPOUTH BbICKA3bIBAHUSA U OT-
pHIIaHUS BBICKA3bIBAHUM.

PemiaThb TEeKCTOBBIE 3a1auu, COJIEpIKaIlMe IPOOHbBIE JTaHHbIE, U 33/1a4H
Ha HaXO’K/JICHNE YaCTH LIEJIOT0 U LEJIOT0 MO €ro YacTH; BbIABJIATH UX
€X0/ACcTBa U pasjnuud. MoaeaupoBaTh X0 pelleHus 3a1a4u ¢ I10-
MOIIIbIO PUCYHKA, CXEMBbI, TAOIHIIBI.

IIpuBoanTh, pa3dnupaThb, OLEHUBATH PA3JIMUHBIE PELLICHUS, 3aIIUCH
penIeHni TEKCTOBBIX 3a4a4.

KpuTnyeckn oneHnBaTh MOJIyUYEHHBIN PE3yJIbTaT, OCYIIECTBIATH Ca-
MOKOHTPOJIb, TPOBEPsIsl OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAUTh

https://resh.edu

.ru/subject/12/
5/
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OLIAOKH.
3HAKOMHTBCSI ¢ HCTOPHEN pa3BUTHS apU(PMETHKH

Harasanas

reoMeTpus.
MHoroyroJib-
HHUKH

(10 v)

MHoroyroiasHUKH. YeTbIpEXYTOJIbHUK,
IPSIMOYTOJIBHUK, KBAparT.

[TpakTrueckas padota «Ilocrpoenue mps-
MOYTOJIbHUKA C 33JITaHHBIMU CTOPOHAMH Ha
HEJIMHOBAaHHOW Oymare».

TpeyroybHUK.

[1nomans 1 nepumMeTp NpsAMOyTrOIbHUKA U
MHOI'OyTOJIbHUKOB, COCTaBJIEHHBIX U3 Mps-
MOYT'OJIbHUKOB, €UHULbI U3MEPEHUS I1J10-
miaau. [leppuMerp MHOTO yrosibHUKA

OnuckiBaTh, HCNOJb3Ys TEPMUHOJIOTHIO, H300Pa’kKATh C [IOMOILBIO
4epTEKHBIX UHCTPYMEHTOB U OT PyKH, MOJICJIMPOBATH U3 OyMaru MHO-
TOYTOJIbHUKHU.

I[IpuBoauTH NPUMepPHI 0OBEKTOB PEATTLHOTO MUPA, UMEIOLIUX (popmy
MHOT'OYTOJIbHUKA, PSIMOYTOJIbHUKA, KBAJPaTa, TPEYTOJIbHUKA, OLleHU-
BaTh X JIMHEWHbIE pa3Mepbl. BBIYHCIATH: IEPUMETP TPEYTrOJIbHUKA,
MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TTOMIAb MPSIMOYTOJIbHUKA,
KBaJipara.

H3006paxkaTh 0cTPOYTONbHBIE, IPSIMOYTOJIbHBIEC U TYIIOYTOJIbHBIC TPE-
YTOJIBHUKH.

CTpouTthb Ha HETMHOBAHHOM U KJIETYaTON Oymare KBajapar U IpsiMo-
YTOJIbHUK C 3aJJaHHBIMM JUIMHAMH cTOpoH. McciieqoBaTh cBoiicTBa
MPSIMOYTOJIbHHMKA, KBaJpaTa IIyTEM 3KCIIEpUMEHTA, HaOII0ACHUS, U3-
MEpEHUs1, MOJICIMPOBAHUS; CPAaBHUBATh CBOMCTBA KBaJpaTa U MPsMO-
yrosbHUKa. KoHCTpynpoBaTh MaTeMaTH4YecKHe MPeIJIOKEeHHs C 110-
MOIIBIO CBSI30K «HEKOTOPBI», «11000i». Pacno3HaBaTh HCTUHHBIE U
JIO’KHBIE BBICKA3bIBAHUSI O MHOTOYT'OJIbHUKAX, IPUBOAUTH MPUMePHI U
KOHTPIIPUMEDBI.

HccnenoBath 3aBHCHMOCTD IUIOIIAU KBAApaTa OT JUIMHBI €T0 CTO-
POHBIL.

Hcnonb3oBaTh cBOMCTBA KBaIpaTHON CETKH JJIsl IOCTPOEHUs QUTyYp;
pa30uBaTh NIPSIMOYTOJIBHUK HAa KBAJAPaThl, TPEYTOJIbHUKH; COCTAB-
JAATH QUTYpPBI U3 KBAJIPaTOB U MPSIMOYTOJIbHUKOB U HAXOAUTh UX IJIO-
111a/1b, pa30UBaTh (GUTyphl HA MPSMOYTOJBHUKHU U KBaJpaThl U HaXO0-
JUTh UX TUIOIIAIb.

Beipaxkarh BeJIMUNHY IUIOUIAIN B PA3IMUHBIX €IMHUALIAX U3MEPEHUS
METPHUUYECKOI CUCTEMBI MEP, HOHUMATDH M UCI0JIb30BATh 3aBUCHMO-
CTH MEXIY METPUUYECKUMHU €AMHULIAMU U3MEPEHMS TUTOIAH.
3HAKOMHTBCS ¢ IPUMepPaMM IPUMeHeHUs IJIOL[aIM U IEpUMETpa B
MIPaKTUYECKUX CUTyalusx. Pemars 3axaum U3 peaabHON KU3HU,
NnpeAIaratb U 00Cy1aTh pa3 JUYHbIE CIIOCOObI PEIICHUS 3a/1a4

https://resh.e

du.ru/subject
/12/5/

Karasor 6ec-
IJIATHOTO (-
POBOTO KOH-
TEHTa Ha
educont.ru
(1C, mpocse-
menue, Gokc-
dbop1, HOBBIH
JIICK)
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Apoou
(38 v)

JECSITUYHBIX APOOEH.

JelicTBUs ¢ ECATUYHBIMU APOOSIMHU.
OKpyTJIeHHE IeCATUYHBIX IPOOeH.
Pemienne TeKCTOBBIX 3a/1a4, COACPKALIUX
npo6u. OCHOBHEIE 3a Jauu HA APOOH

3anMCbIBATH, CPABHUBATH JCCSITHYHBIC IPOOH, MpPeaiaraTb, 000CHO-
BbIBATb U 00CYKIATh CIIOCOOBI YIIOPSAOUYMBAHMS IECATUYHBIX JIPO-
Oeid.

HN300paxaTh gecATUYHBIC IPOOH TOUKAMU Ha KOOPIUHATHOM MPSIMOM.
BoIsIBJSITH €X0CTBA U PA3JIMUUSA NTPABUIT apUPMETHUECKUX JIeH-
CTBUH C HaTypaIbHBIMU YHCIIAMH U JECATHYHBIME TPOOSMU, 00BsIC-
HATH UX. BBINOJHATH apudmeTryeckue AelCTBUS C A1eCATUYHBIMU
JIpo0sSIMU; BHINOJIHATH MPUKUAKY H OLIEHKY pe3yibTaTa BbIUMCIIe-
HHUM.

IIpumensiTh cBOMicTBA apUPMETUUECKUX IEHCTBUM AJIs palliOHAIN3A-
WY BLIYHUCIICHUM.

IIpumeHsITH NPABUJIO OKPYTJIEHUsI JecITHUHBIX Apobeil. [IpoBo-
AUTH UCCJIEOBAHNUS CBOWCTB JIECATUYHBIX JIPOOEH, OMUPAsICh HA YHC-
JIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO KOMITBIOTEPA), BbI-
ABMIaTh THNOTE3bI U MPUBOIUTH UX OOOCHOBAHHUS.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUS O APOOSX, MPH-
BOJIMTH IMPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHMS U OT-
pULIaHUS BBICKA3bIBAHUM.

Pemathb TeKCTOBbIE 33/1a4H, cOepkKalllie APOOHbIE TaHHBIE, U HA
HAax0’KJIEHUE YaCTH 1I€JIOT0 U LEJIOr0 MO €ro YacTH; BhISIBJIATH UX
CXO/ACTBA U Pa3JIH4M.

MogaeanpoBaTh X0/ PEIICHUS 33JJa4l C IOMOIIbIO PUCYHKA, CXEMBI,
tabnuiel. [IpuBOAUTH, pa30UpaTh, OLlEHMBATH PA3TUYHBIC PEIICHMUS,
3aMCH PELICHUN TEKCTOBBIX 3a/ay.

OnepupoBaTthb IpOOHBIMHU YHUCIIAMHU B PEATHHBIX KU3HEHHBIX CUTYa-
LHUSX.

KpuTnyecku oueHMBaTh MOJYYEHHBIN PE3YJIbTAT, OCYIIECTBIATH Ca-
MOKOHTPOJIb, TPOBEPSIsI OTBET HA COOTBETCTBUE YCIIOBUIO, HAXOAUTh
OIIHUOKH.

3HAKOMHTBCA C UCTOPUEH pa3BUTHS apUDMETHKH.

Harasanas
reomerpus.
Tesa u purypst

Muororpanauku. M300paxxeHne MHOTO-
TPaHHUKOB. MoeM MPOCTPAHCTBEHHBIX
TeJl.

Pacno3zHaBaTh Ha yepTe:kax, pUCYHKAX, B OKpY KalolieM Mupe
NPSIMOYTOJIBHBIN Mapasuienenumnes, Ky0, MHOTOTpaHHUKHU, ONMCHIBATD,
HCI0JIb3YSsl TEPMHUHOJIOTHIO, OLIEHUBATH JIMHEIHBIE pa3MepHI.




B IIPOCTPAHCTBE
Ow

[IpssMOYyTONBHBIN TapauIeenuIes, Kyo0.
Pa3BépTku KyOa 1 napaisenenuesa.

[Tpaktuyeckas padora «Pa3BépTia KyOay.

O0BEM Kyba, MPSIMOYTOIBLHOTO Tapasiyiesie-
numneaa

IIpuBoauTH NpUMepbI 00BEKTOB PEATHHOTO MUPaA, UMEIOIIUX (HopMy
MHOT'OI'paHHHKA, IPSIMOYTOJIBHOIO Mapauieenumnesaa, Kyoa.
N3006paxkath Ky0 Ha KIeTyaTol Oymare.

HccaenoBath cBoiicTBa Ky0a, IpsSMOYTOJIBHOTO Napaliesienuea,
MHOTOTPaHHUKOB, UCII0JIb3Ysl MOJIEIH.

Pacno3sHaBaThb U H300paxkaTh pa3BEPTKU KyOa U Napasuiesenunesa.
MopaeaupoBaTth Ky0 1 napaiienenurnes u3 OyMart v Ipouux MaTepH-
aJIoB, 00BACHATH CIIOCO0 MOIETUPOBAHUS.

Haxoauth n3MepeHus, BBIYUCAATD IUI0IA/b TOBEPXHOCTH; 00BEM
Ky0a, IpsIMOYTOJILHOTO Napaiesienunea; Hccae 0BaTh 3aBUCH-
MOCTb 00bEMa KyOa OT JUIMHBI ero pedpa, BbIABUIaTh U 000CHOBBI-
BaTh FUIOTE3Y.

Ha0aroaaTs ¥ NPOBOAMTBL AHAJIOTHH MEX/1y MOHATUSMU IUIOIIAU U
00bEMa, epuMeTpa U IJIoLIa U NoBepXHOCTH. Pacno3HaBaTh UCTHH-
HBIE U JIOXKHbIE BBICKA3bIBAaHUSI O MHOTOTpaHHUKAX, MPUBOAUTH MPH-
Mepbl U KOHTPIPUMEPHI, CTPOUTh BbICKA3BIBAHMSA U OTPULIAHUS BbI-
CKa3bIBaHUM.

PemiaTh 3a1a4u 13 peasibHOM KHU3HU

IToBTOpPEHUE H
o0o0meHue

(10 v)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METO-
JIOB Kypca 5 kiacca, 000011eH1e 3HaHui

BeruncasaTs 3Hau€HUS BBIPAXKECHUM, COJIEP/KALINX HATypaJlbHbIE
qucia, OOBIKHOBEHHBIE U AECATUYHBIE APOOH, BBIOIHATH peoOpa3o-
BAHMS YHCEIL.

Be10upaTs cnocod cpaBHEHUs YKCENl, BBIYMCIECHUH, IPUMEHATH
cBoiicTBa apu(pMeTUUECKUX JEHCTBUM sl palliOHaIN3alluU BbIYUCIIE-
HUM.

OcyuiecTBAATH CAMOKOHTPOJIb BBITOJIHIEMBIX JEUCTBUN U CAMOIIPO-
BEPKY pe€3yJIbTaTa BEIYNCICHUM.

Pemate 3agqauM U3 peayibHON KU3HU, IPUMEHATh MaTeMaTHYeCKHe
3HAHUS JUISI PEIICHUs 3314 U3 IPYTUX yU4eOHBIX TPEIMETOB.

Pemate 3a7a4u pa3HbIMH CII0C00aMH, CPABHMBATDH CIIOCOOBI pelle-
HUS 33]1a41, BBIOMPATh PALMOHAJIBHBII C110C00




6 KJ1acc

Ha3Banue
paziena OCHOBHOE OcCHOBHBIE BHJBI
AeATeTbHOCTH 0P
(TembI) Kypca concpranme o0yuyauuxcsi
(4HCJ10 YacoB)
HartypaabHble Apudmerndeckue AeHUCTBUS C MHOTO- BoinoiHsiTe apupmernieckne 1efCTBHS C MHOIO3HAYHBIMU HATY- | https://www.ya
yucaa 3HAYHBIMU HATYPAIbHBIMU YUCIAMHU. paIbHBIMU YUCIIAMU, HAXOJAUTh 3HAYEHHUSI YUCIIOBBIX BBIPDAKEHUN CO | klass.ru/
(30 YucnoBble BBIPAKEHHUSI, TOPSAIOK ACH- CcKOOKamu 1 0e3 CKOOOK; BBIYMCJIATH 3HAYeHHUsI BHIPAKEHUH, CoJiep-

CTBUH, UCIIOJIb30BaHUE CKOOOK. OKpyT-
JICHUE HATypaJIbHbIX YUCEI.

JlenuTenu U KpaTHBIE YKCIIa; HAUOOJIb-
UK OOIIUI IeIUTENb U HauMEHbIIIEE
oO11ee KpaTHoe.

Paznosxenue yucia Ha MPOCThIE MHOXKH-
Tenu. J{enuMocTs CyMMBI U IPOU3BEIE-
Husl. JleJieHne ¢ OCTaTKOM.

Penienne TeKCTOBBIX 3aa4

JKalUX CTEIICHU. BBINMOIHATL NPUKHUAKY H OLEHKY 3HAYCHUH YKC-
JIOBBIX BBIPAKEHUI, IPUMEHATh NPUEMBbI IPOBEPKH PE3yibTaTa.
Hcnoab3oBaTh NpH BIYMCICHUAX IEPEMECTUTENBHOE U COYETA-
TEJIbHOE CBOMCTBA CIOXKEHUS U YMHOKEHUS, PACIIPEAEIUTEIbHOE
CBOWCTBO YMHO)KEHUSI OTHOCUTEIILHO CIIOKEHUS, CBOMCTBA apudme-
TUYECKUX JICHCTBUMN.

HccaenoBarh 41CIIOBbIE 3aKOHOMEPHOCTH, IPOBOJAUTH YHCIIOBBIE
9KCIIEPUMEHTHI, BBIABUIATh H 000CHOBBLIBATH IHIIOTE3bI.
®opMyJIMpOBaTh ONpeaeeHHs JICTUTENS U KPaTHOTO, HauOoJIb-
11ero o0IIero AeIUTENsl U HaUMEHbIIEro 00IIero KpaTHoro, mpo-
CTOT'0 M COCTaBHOTO YMCE; UCIIOJIB30BATh ATH MOHATHS IIPH pelie-
HUH 3a/1a4.

IIpuMeHATH AATOPUTMBI BBIUMCIICHNUS HauOOJIBIIEro 00IIEero AeIu-
TeJI1 U HAMMEHBILIETro OOIIEro KPaTHOTO IBYX YHMCEI, aITOPUTM pa3-
JIO’KEHHUSI YHCIIA HA TIPOCTHIE MHOKUTEIH.

HccaenoBarh ycioBus nenuMocty Ha 4 u 6.

HccaenoBatb, 00cyx1aTh, POPMYIUPOBATH U 000CHOBBLIBATH
BbIBO/I O YETHOCTU CYMMBI, IPOU3BEICHHUS: IBYX YETHBIX YHCET,
JBYX HEUETHBIX YMUCIIE€, YETHOIO U HEYETHOIO YHUCEIL.

HccienoBarb ¢BOMCTBA 1€IUMOCTH CYMMBI U IIPOU3BEICHUS YUCETL.
IIpuBoOaAMTHL MPpUMeEPBI YUCEN C 33JaHHBIMHA CBOWCTBaMH, PACIIO3HA-
BaTh BePHbIE U HEBEPHbIE YTBEPXKICHHS O CBOWCTBAX YHUCEIL, ONPO-
BEPraThb HEBEPHBIC YTBEPKICHHUSI C IOMOIIBI0 KOHTPIPUMEPOB.
KoncTpynpoBats MaTeMaTH4YeCKHE NMPEIJI0KEHHUS C TIOMOILBIO
CBA30K «H», KWIH», KECIH..., TO...».
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PemaTp TEKCTOBBIE 3aa41, BKIKOYAIOLIUE IOHATUS ACIIUMOCTH,
apu(pMeTHYECKUM CII0COOO0M, UCIIOIb30BATh IIEPEOOP BCEX BO3MOXK-
HBIX BAPUAHTOB.

MopenupoBaTh X0 PEIICHUA 331a41 ¢ IOMOLIbIO PUCYHKA, CXEMBI,
TaOJUIIBI.

IIpuBoanTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS, 3aIIUCH
pELICHUHI TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHnBaTh NOJYyYEHHBIN PE3YJIbTAT, HAXOIUTh
OIIMOKHU, OCYIIECTBISATH CAMOKOHTPOJIb, IPOBEPSISi OTBET HA COOTBET-
CTBUE YCIIOBHIO

Harasignas [Tepnienqukynsipuele npsmslie. [lapan- Pacno3zHaBaTh Ha 4epTeKax, pUCYHKaX CIlydad B3aUMHOTO pacIojo-
reoMeTpus. JIEJIbHBIE MPSIMBIE. KEHUS IBYX NPSAMBIX.
IIpsimble Ha PaccTOAHHE MEKITY ABYMS TOUKAMH, OT I/I306pvamaTb ¢ MOMOLILIO YepTEKHBIX HHCTPYMEHTOB HA HEJIMHO-
IJIOCKOCTH TOUKH 10 MPSAMOi, JUTMHA ITyTH Ha KBajl- BaHHOU M KJIETYATON Oymare JIBe mepeceKaronuecs npsiMple, IBe na-
(7 9) patHoii ceTke. palleNbHEIE MPAMBIE, CTPOUTH NPAMYIO, MIEPIEHANKYIIAPHYIO 1aH-
HOM.
HpunmepLt IpAMBIX B POCTPAHCTEE IIpuBoanTH NPHUMeEPHI IAPAJUIEIBHOCTH U NEPIEHAUKYIIPHOCTU
IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIIEHIUKYJIIPHbIE U Mapa-
JeNbHbIE CTOPOHBL. M300pamxkaTh MHOIOYTOJIBHUKY C Napaljielib-
HBIMH, IEPIEHIUKYIISIPHBIMA CTOPOHAMH.
HaxoauThb paccTossHME MEXy IByMsI TOUKaMHU, OT TOYKH JI0 Mpsi-
MOH, JUIMHY IIyTH HAa KBaJPATHOW CETKE, B TOM YHUCJIE UCIIOJIb3Ys
1M (POBBIE PECYPCHI
JApoou (32 1) OObIKHOBEHHAs IpOOb, OCHOBHOE CBOIi- CpaBHMBATB H YHOPSIA0YHMBATH I1po0OH, BHIOUPATH CIOCO0 CpaBHe-

CTBO JIpoOH, cokpareHue apooeit. Cpas-
HEHUE U YIOPSA0YNBaHUE IPOOEH.
JecsTruunbie [poOH 1 METpHUECKas CH-
cTema mep.

ApudmeTrndeckne IeHCTBUS C 0OBIKHO-
BCHHBIMHU U JCCATUYHBIMU )Ip06${MI/I.

Orromrenue. Jlenerue B JaHHOM OTHO-
mieHny. Macira0, mpornopius.

HUS ApOOEH.

IIpeacraBasTh necsaTUYHbIE TpOOU B BUAE OOBIKHOBEHHBIX JpoOeit
1 OOBIKHOBEHHBIE B BUJIE JECATHUUHBIX, HCIOJIb30BATH IKBUBAJIEHT-
Hble NMpeacTaBJIeHus IPOOHBIX YHCEN IPU UX CPABHEHUH, TIPU BBI-
gucneHusx. Uenmosib30BaTh JeCATUIHBIC IPOOH TIPH MpeoOpa3oBa-
HUU BEJIMYUH B METPUYECKON CUCTEME MEP.

BoinosHATs apudMernyeckue 1ecTBUsI ¢ OOBIKHOBEHHBIMU U JI€-
CSITUYHBIMH JIPOOSIMH.

BoluncasaTh 3HaueHUs BRIPAXKSHUN, COJIepKaIMX OOBIKHOBEHHbBIE 1




IlonsTre npouenra. Berauciaenue npo-
LIEHTA OT BEJINYMHBI U BEJIMUUHBI 110 €€
IIPOLICHTY.

Perenre TeKCTOBBIX 3aj1a4, COJICpIKa-
HIUX APOOU U TIPOIICHTEHI.

[Ipaktuyeckas padora « OTHOIIEHNE
JUTMHBI OKPY>KHOCTH K €€ JHaMeTpy

JIeCATUYHbIE JPOoOH, BHIIOIHATH IPeoOpa3zoBanHus Apooeii, BbIOU-
paTh cnocod, NPUMEHSITH CBOICTBA apU(METUUCCKUX JICHCTBHMA
JUISL pPallMOHAIM3AlUN BEIYUCICHUN.

CocTaBJSITh OTHOILICHUS U TPONOPIIMH, HAXOAUTH OTHOIIIECHUE Be-
JWYUH, JCTUTh BEJIMYUHY B JaHHOM OTHOIICHUU.

HaxoauThb 3KcnepMMeHTAIbHBIM IIYTEM OTHOIICHUS JUTUHBI
OKPYKHOCTH K €€ IUaMeTpy.

HNuTtepnperupoBarh MaciTad Kak OTHOILIEHUE BEJIMYUH, HAXOAUTh
MacmTal TuiaHa, KapThl ¥ BEIYUCIISATH PACCTOSHHUS, UCTIONB3YS Mac-
mTao.

OO0BSACHATH, YTO TAKOE MPOLCHT, YIOTPEOISATH 000POTHI PEUYH CO
CIIOBOM «ITPOLIEHT». BbIpaaTh MPOLEHTHI B IPOOSX U JPOOH B IIPO-
[IEHTaX, OTHOIIEHUE JIBYX BEJMYMH B MPOLICHTAX.

BbIuncasTh IPOLEHT OT YKciia U YUCIIO MO €ro nporeHty. Okpyr-
JISITH JpOOU ¥ TIPOLIEHTHI, HAXOAUTH MPUOIMKEHUS YHCETI.

Pematpb 3a1a4u Ha 4acTH, MPOIEHTHI, IPOTIOPIIMU, HA HAXOKICHHE
Npodu (IIpoLeHTa) OT BEITMYMHBI U BEIMYMHBI 110 €€ 1podu (1po-
LIEHTY), 1po0u (MPOLIEHTa), KOTOPBII COCTABIISIET O/IHA BEJIMYKHA OT
npyroii. [IpuBoANTL, pa3dupaTh, OLEHUBATH PA3IMYHBIC PEIICHUS,
3aIUCH peIlIeHNH TEKCTOBBIX 3a/1a4.

N3Baexkatpy nHpOpMaNMIO 13 TAOIUI] U JHarpaMM, HHTEPIIPETHPO-
BaTh TaOJINYHbIE JaHHbIE, ONIPE/IeNATh HauOoJIbIlIee U HaUMEHbIIIee
13 MIPECTABICHHBIX JaHHBIX

Harasanas
reoMeTpus.
Cummerpus

(6)

Ocesast cummetpust. LleHTpanbHas cuM-
METpHusl.

[TocTpoeHne cUMMETPUYHBIX UTYD.

[TpakTuyeckas pabora «OceBasi CHMMET-
pHSI».

CI/IMMeTpI/Iﬂ B ITPOCTPAHCTBC

Pacno3HaBaTh Ha yepTeKax U U300pAKEHUAX, H300paKaATh OT
PYKH, CTPOMTH C IOMOIIIBIO HHCTPYMEHTOB (Urypy (0Tpe3ok, JoMa-
HYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK, OKPY’KHOCTb), CHAMMETPUYHYIO
JTAHHOW OTHOCHUTEJIBHO MPSAMOM, TOUKH.

Haxoauth npumepsbl CUMMETPUH B OKpY>KarolieM mupe. Moaesn-
poBaTh 13 Oymaru /iBe GUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO Mpsi-
MOI1; KOHCTPYHPOBATbH T€OMETPUUYECKUE KOHPUTYPALIUHU, UCTIONb3YSI
CBOWCTBO CUMMETPHHU, B TOM YHUCIIE C TOMOILBIO ITU(PPOBBIX pecyp-
COB.

HccaenoBarh cBoiicTBa M3yueHHBIX (DUTYD, CBI3aHHBIE C CUMMET-
pHei, UCIIONIB3Ysl SKCIIEPUMEHT, HAa0JII0JEHHE, MOIETTMPOBAHUE.




O00CHOBBIBATDH, ONIPOBEPIaTh C IIOMOIIbIO KOHTPIIPUMEPOB YTBEP-
KJIEHUS] O CUMMETpUU Uryp

Breipakenus ¢

[Tpumenenue OyKB 1151 3aIIMICH MaTeMa-

Hcnoab3oBath OyKBbI U151 0003HAUEHUS YUCEII, [IPH 3aIIUCH MaTe-
MaTHYECKUX YTBEP)KIACHUN, COCTABIATh OYKBEHHBIE BBHIPAKEHUS 110

OyKBaMH TUYECKUX BBIPAKEHUI U MPEITI0KEHUH.
(6 1) ByKBEHHBIE BBIPAKEHHS M YUCIOBBIE yﬂcfc(fjlm 3anaqu.
[10JICTAHOBKH. J0BATh HECJIOXKHbBIE YHCIIOBbIE 3aKOHOMEPHOCTH, UCIIOIb30-
ByKBeHHBIE PABEHCTBA, HAXOKICHHE He- BaTh OYKBBI JUISl UX 3AIUCH.
W3BECTHOTO KOMITOHEHTa. DOpMYIIbI BoruncasTs 4ncioBoe 3HaUCHUE OYKBEHHOTO BBIPAKCHHS TIPH 3a-
JTAaHHBIX 3HAYEHUAX OYKB.
3anucbIBaTh (POPMYJIbI: IEPUMETPA U IUIOMIAIN TPSIMOYTOJIHLHUKA,
KBaJIpaTa; IJIMHBI OKPYKHOCTH, IJIOIAAN KPYTa; BHINOJIHATDH BbI-
YHCJIeHUs 110 3TUM GopMyIam.
CocTaBasiTh (pOpMYy.Jibl, BEIPAKAIOIINE 32aBUCUMOCTH MEK/y BEJIH-
YUHAMU: CKOPOCTh, BPEMsi, paCCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOM-
MOCTb; IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOThI; BHIIIOJIHATh BbI-
YHUCIICHUS TI0 3TUM (PopMyJIam.
HaxoauTh HEM3BECTHBIM KOMIOHEHT apu(PMETUYECKOTO IeHCTBUS
HarsHas YeThIpEXyToIbHUK, IPUMEDBI 4ETHIPEX- I/I306pa)l(a:l“b Ha HEJIMHOBAaHHOU U KﬂeTt{aTOI?I Oymare ¢ UCI0JIb30Ba-
reoMeTpHusi. YroNbHHKOB. TIPAMOYTOLHHUK, KBa/IPAT: HHUEM 1EPTEKHBIX HHCTPYMEHTOB ETBIPEXYTONBHHKH C 3 1aHHbIMU
®urypsi na CBOHCTBA CTOPOH, YIJIOB, MaroHaeii. CBOHCTBAMM: € NapallIeNbHBIMH, [IEPIICHMKYIAPHBIMH, PABHBIMU
ILI0CKOCTH Vsmeperue yriios. Biis TpeyrosbHi- CTOPOHAMU, IPSIMBIMU YTJIAMU U JIP., PAaBHOOEPEHHBIN TPEYTroib-
Huk. [Ipensarats u 00cy:K1aTh €1OCOOBI, AJITOPUTMBI IOCTPOE-
(14 4) KOB. —

[IepumeTp mHOrOyrosnbHuKa. [nomans
¢urypst. Dopmybl nepUuMeTpa U mio-
nraau npsiMoyronbHuka. [Ipubmmkénnoe
W3MEpEHHe Iomaau Guryp.

[IpakTuueckas padota «Ilmomane kpyra»

HccaenoBarh, NCHOIb3Ys SIKCIEPUMEHT, HAONIOICHHE, MOJEIUPOBa-
HUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBa/IpaTa, pa30MBaTh HA TPEYTOJlb-
HUKHA. O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIIPUMEPOB
YTBEPKICHUS O IPAMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh BEPHbIC
Y HEBEPHBIE YTBEPKICHUS.

H3mepaATh U CTPOUTH C TIOMOIIBIO TPAHCIIOPTUPA YTIIbI, B TOM
YHUCJIE€ B MHOTOYTOJIBHUKE, CPABHUBATH YIJIbI; PACIIO3HABATH OCT-
pble, IpsSMBIE, TyIbIE, pa3BEPHYTHIE YIUIbl. PacnosHaBaTh, n300pa-
’KaTh OCTPOYTOJIbHBIHN, IPSMOYTOJIbHBIN, TYIIOYTOJbHBINA, PABHOOE -
PEHHBIN, pPABHOCTOPOHHUN TPEYTOJIbHUKHU.

BbI4HCIATH IEPUMETP MHOTOYTOJIBHUKA, TIJI0MIA b MHOTOYTOJIb-




HUKa pa30MEeHUEM Ha IPSIMOYTOJILHUKH, Ha PaBHBIE (PUTYPHI, HCIIOJb-
30BaTh METPUYECKUE CIMHUIIBI U3MEPEHUS ITTMHBI U TIJIOIIA/IH.
Hcnoab3oBaTh NpudINKEHHOE H3MepPeHue JIMH U TUI0IAAeH Ha
KJIeT4aTou Oymare, mpuOIMKEHHOE U3MEPEHHE JITTMHBI OKPYKHOCTH,
IJIONIAAU Kpyra

IHonoxurennb- Ilenbie yncna. Moayis yucna, reometpu- | IIpuBOAMTH NpUMeEPHI HCIIOJIb30BAHNS B PEAIBHON KU3HHU ITOJI0KHU-
Hbl¢ U OTPHUIIA- YyecKasi MHTepIpeTanus Moayis. Yucio- TEJIbHBIX U OTPULIATENIBHBIX YU CEIL.
TeJIbHbIe BbIE IPOMEKYTKHU. H300paxaTth 11€1bI€ YUCIIA, TIOJOKUTENBHBIE U OTPULIATEIIbHbBIE
ymcaa TT005KUTENbHbIE H OTPULIATENbHBIE qucila TOYKaMU Ha YUCJIOBOM MPSAMOi, HCIOAb30BaTh YHCIOBYIO
(40 1) urcia. CpaBHEHHUE TIOJIOKUTENBHBIX U HPAMYTO JUTst CPABHCHMS TUCEIT.
OTpHLATENBHBIX YHCeN. ApudMeTHte- IIpuMeHATH NPaBHJIa CPAaBHEHUS, YIIOPSAA0YUBATD 1IEJIBIC YUCIIA;
CKHE JCHCTBHS C TTOJIOKUTEIHHBIMU U OT- | HAXOAUTB MONYyJIb THC]IA.
PHLIATELHBIMU YHCIIAMH. ®opMyJIMPOBATh NPABHUJIA BBIYUCIICHUS C MIOJIOKUTEIBHBIMU U OT-
pHULaTEIbHBIMH YMCIIaMU, HAXOAMTh 3HAYEHHUS] YHCIIOBBIX BbIpaXKe-
Pemrenyie TekcTOBBIX 3a1a4 o "
HUH, COAECPKAILUX JAECUCTBUSA C MOJIOKUTEIBHBIMU U OTPULIATEIIb-
HBIMU YHCJIAMHU.
IIpuMeHsITh CBOMCTBA CIIOKEHUS U YMHOXKEHUS JUIs TpeoOpa3oBa-
HUS CYMM U IIPOU3BEICHUN
IIpeacrasie- [IpssMoyrosibHas cUCTEMa KOOPAMHAT Ha OO0BSACHATH U MILJIIOCTPUPOBATH NMOHSATHE IIPSIMOYTOJIBLHON CH-

HHE JaHHBIX

(6 1)

r1ockocTd. KoopamHaTe!l TOUKH Ha IUIOC-
KOCTH, abCIIucca U OpJuHaTa.
CronbuaTble U KPYroBble JUArpaMMBbl.
[Tpaktnyeckas padora «Iloctpoenue
nuarpammy. PerieHne TeKCTOBBIX 3ajad,
CoJIepKalliX JaHHbIE, IPEICTABICHHbBIE
B TaOJMUIaX U Ha Iuarpammax

CTE€MbI KOOPJAMHAT Ha IUIOCKOCTH, UCIIOIB30BaTh TEPMHUHOJIOTHIO;
CTPOMTH HAa KOOPJAMHATHON MJIOCKOCTH TOYKH U (PUTYpBI TIO 3aaH-
HBIM KOOpJAMHATaM, HAXOAUTh KOOPAUHATHI TOUEK.

Yurtath cTOI0YaTHIE M KPYTOBBIE IUarpaMMbl; HHTEPNPETHPOBATH
JaHHBIE; CTPOUTDH CTOIOYATHIE TUATPAMMBI.

Hcnonb3oBath nHGoOpMaLMIO, IPEICTABICHHYIO B Ta0IMIAX, HA
JrarpaMMax JUisl pelIeHnsi TEKCTOBBIX 3a7a4 U 3aJ1a4 U3 peaIbHOMU
KU3HU

Harasanas
reoMeTpus.
Durypsl B
NMPOCTPAHCTBE
(G

[TpsMoyTonbHBIN Mapasienenunen, Kyo,
npu3Ma, TUpaMu/Ia, KOHYC, IAITHHID,
map u cdepa. M3006paxxenue npocrpas-
CTBEHHBIX Guryp. [Ipumepsr pa3BEpToK
MHOT'OI'PaHHHUKOB, IIMJIMHJIPA U KOHYCA.

Pacno3HaBaTh Ha yepTekax, pUCYHKaX, OMUCHIBATh MHUPaMUY,
IpU3My, HWIMH]P, KOHYC, I1ap, H300paskaTh UX OT PyKH, MOJEJIH-
poBaTthb 13 Oymaru, IacTuiInHa, MpoBosioku u Ap. IlpuBoauTs npu-
Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMbI HA3BAaHHBIX
ten. Menob3oBaTh TEPMUHOJIOTHIO: BEPILKHA, peOpo, IrpaHb, OC-




[TpakTuyeckas padora «Coznanue Moje-
JIeil MPOCTPaHCTBEHHBIX PUTYD».

[TousiTue 06bEMA; €TMHUILIBI U3MEPEHUS
00béMa. OOBEM TPAMOYTOJIBHOTO Mapal-
nenenumnena, kyoa, Gopmynsl 00bEMa

HOBaHUE, BHICOTA, PaINyC U TUameTp, pa3BépTka. M3yuarhb, ucnoib-
3ysl 9KCIEPUMEHT, HaOJI0IeHNE, I3MEPEHUE, MOICTTUPOBAaHNE, B TOM
qrcie KOMIBIOTEPHOE, 1 OMUCHIBATH CBOMCTBA Ha3BaHHBIX TET,
BBISIBJISITH CXOJACTBA M PA3JIMYMA: MKy TUPAMHION U IPU3MOH;
MEXy HWIHHAPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEPTKHU Mapauienenumnena, Kyoa, mpu3Msl, upa-
MUJIbI, KOHYCA, HIWIMH/PA; KOHCTPYMPOBAThb JIaHHBIE TEJIa U3 Pa3-
BEPTOK, co3aaBath UX Mojenu. Co3gaBaTh MOJIEIN IPOCTPAHCTBCH-
HBIX Quryp (u3 Oymaru, mpoBOJIOKH, IJIACTUIIMHA H Jp.)

N3mepsaTh HA MoeasIX: [UTMHBI pEOEpP MHOTOTPAaHHHUKOB, THAMETP
mapa.

BruiBoauTth popmyiry 00bEMa MPSMOYTOIBHOTO TapaJUIeIICIHITE/Ia.
Boruucasts no gopmysnam: 006EM IpSIMOYTOIBHOTO MapajuIeIenu-
nena, Kyoa; HCIoIb30BaTh €ANHHIIBI N3MEPEHUST 00bEMA; BHIYMC-
JSTh 00BEMBI TeJI, COCTABIEHHBIX U3 KyOOB, apajeenumneoB; pe-
1IATH 33J1a4H C PEaIbHBIMH JAHHBIMH

IToBTOpEHHE,
0000mIeHMeE,
CHCTeMAaTHu3a-
nus Kypca
MaTeMaTUKHU
(20 v)

[ToBTOpEHHE OCHOBHBIX IMOHATHHA U METO-
JIOB KypcoB 5 1 6 kiaccoB, 000011eHIE U
cUCTeMaTU3alus 3HaHUHU

BoiuncasTe 3HaUuCHUS BBIPAXKECHUM, COIEpPIKALNX HATYpalIbHbIE, 11e-
JIbIe, TIOJIOKUTENbHBIE  OTPULIATENIbHBIE YHCIIa, OOBIKHOBEHHBIE U
JECSATUYHBIC IPOOH, BBITIOJIHITH MPE0Opa30BaHUs YHCEI U BhIpaKe-
HHM.

Bpi0upaTh cmocod cpaBHEHUS YKCEll, BHIYUCICHUM, MPUMEHSATH
cBoiicTBa apuMETHIECKUX JEHCTBHIA IS palliOHATM3AIIH BBIYHC-
JICHUM.

PemaTe 3apaum u3 peanbHOM KU3HU, IPUMEHATh MaTeMaTHye-
CKMe 3HAHUA JIUTS PEIICHUS 3a71a4 U3 APYTHUX MPEAMETOB.

PemaTe 3a1aum pa3sHbIMH C1IOCO0AMU, CPABHMBATh, BLIONPATH
CNOCco0BI PEIICHUS 3a1a4H.

OcyuiecTBIASATH CAMOKOHTPOJIb BBITOJIHIEMBIX JEHCTBUN U CaMO-
MIPOBEPKY pe3yJIbTaTa BHIYMCICHHI




OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOSICHUTEJIBHAS 3AITUCKA

AnreOpa siBIsieTCS OJHUM U3 ONIOPHBIX KYPCOB OCHOBHOI'O 0011ero 00pa3oBaHus: OHa o0ecre-
YUBAET U3yUYEHUE IPYTUX JUCIUIUINH, KAK €CTECTBEHHO-HAyYHOT'0, TAK U T'YMaHUTapHOI'O IIUKJIOB, €€
OCBOCHME HEO0OXOAUMO JUIsl MPOJIOJKEHUST 00pa30BaHMs U B IIOBCEAHEBHOM ku3HU. Pa3Butne y o0y-
YAIOIIUXCsl HAYYHBIX NPECTABICHUN O MIPOUCXOKICHUU U CYIIHOCTH anredpanyeckux aOCTpaKIuii,
croco0e OTpa)keHUsI MaTeMAaTUYECKON HayKOM SIBJIGHUI U MPOLECCOB B MIPUPOJE U OOILIECTBE, POJIU
MaTeMaTHYECKOTr0 MOJICIMPOBAHUS B HAYYHOM TO3HAHUH U B MPAKTHKE CIOCOOCTBYET (GOpPMHpOBa-
HUIO HAYYHOI'O MUPOBO33PEHUS U KAU€CTB MBIIIJICHHsI, HEOOXOAUMBIX JUIs aJalTallii B COBPEMEHHOM
g poBoM obecte. M3ydueHne anreOpsl o0ecnieunBaeT pa3BUTHE YMEHUS HAOIIOAaTh, CPABHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHMYHOCTH MBIIIIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOM JCUCTBUS U BBIBOJIBI, (HOpMyJIMpOBaTh yTBepxkaAeHUA. OCBOSHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTUE JOITMYECKOIO MBIIICHUs 00Y4atoUXCsl: OHU UCIONb3YIOT JI€AyKTUBHBIE U
UHIYKTHUBHBIE paccyXaeHHsI, 0000IIeHne 1 KOHKPETU3aIUIO0, ad0cTparupoBanue u anajgorur. O0yye-
HHUe ajredpe MpenanoaraeT 3HauYUuTeIbHbI 00bEM CaAMOCTOSTEIBHON AEATEIbHOCTH 00YyYaroIuxcs,
MIOSTOMY CaMOCTOSITENIbHOE PEIICHHUE 3314 SBJISIETCS peau3aliei AeITeIbHOCTHOTO TPUHIUNIA 00Y-
YEeHHUS.

B crpykType mporpammsl y4eGHOTO Kypca «Anredpa» Ijsi OCHOBHOTO 001ero oopa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COAEP KATEIIbHO-METOIUUECKUe TUHUN: «HKca 1 BEIYUCIECHUSD, «ATreo-
panyecKHue BBIPAXKEHUsD), «YPaBHEHUsS M HEpaBeHCTBa», «DyHkium». Kaxnas u3 3TuxX comepixka-
TEJIbHO-METOJIMUECKUX JIMHUI pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3auMojieii-
CTBYSI C JPYTUMHU €T0 JIMHUSAMH. B X0/1e n3y4eHus: yaeOHOro Kypca 00ydJarommMces PUXOAUTCS JIOTH-
YEeCKH PacCyXk/1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sA3bIK. B CBsI3U ¢ 3TUM B mporpammy
y4eOHOro Kypca « Ainredpa» BKIFOUEHbI HEKOTOPbIE OCHOBBI JIOTUKHU, IIPEACTABIEHHBIE BO BCEX OCHOB-
HBIX pazjesiax MaTeMaTH4ecKoro o0pa3oBaHus M CIIOCOOCTBYIOIINE OBJIJCHUIO 00YyYaIOLUIMMHUCS OC-
HOB YHMBEpCAJIBHOI'O MaTeMaTH4ecKoro ssbika. ConepikarenbHOW U CTPYKTYPHOM OCOOEHHOCTBIO
y4eOHOro Kypca «Anredpay sBIsSeTCS €ro MHTErpUPOBaHHBIN XapakTep.

Copepxanue TUHUM «YuUCIa U BBIUMCICHUSD) CIIY)KMT OCHOBOM /ISl IaJbHEHMILEro N3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYarOLIUXCS JOIMUYECKOTO MBILIUIEHUS, (POPMHUPOBAHUIO
YMEHHMSI T0JIb30BaThCSl AITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAM-
MBIX JJIs1 TIOBCETHEBHOM )KM3HU. Pa3BUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOTO 00I1Iero oopa3ona-
HUS CBSI3aHO C PallMOHAIbHBIMHU M UPPALMOHAIBHBIMU YUCIIaMU, (POPMHUPOBAHUEM IPEICTABICHUN O
JIeMCTBUTENILHOM YHCIIe. 3aBeplIeHHe OCBOCHUS YUCIOBOM JIMHUU OTHECEHO K CpeAHEMY 001ieMy 00-
pazoBanuto. CoaeprkaHue AByX alredpandeckux JUHUN — « AnreOpanueckue BbIpaKEeHUs» U «Ypas-
HEHMs U HEPaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y 00yUarOIUXCS MaTeMaTHUECKOTo anmnapara,
HEOOXO0JMMOT0 JJIsl pelIeHUs 3a7a4 MaTeMaTHKH, CMEXHBIX IIPEIMETOB U MPAKTUKO-OPUEHTUPOBAH-
HBIX 3a7a4. Ha ypoBHe ocHOBHOro 0011ero oopazoBaHus yuyeOHbIH MaTepuai rpyninupyeTcs BOKpYyT
palMOHATILHBIX BBIpAKEHUH. ANredpa JeMOHCTPUPYET 3HAaUEHNE MaTEMaTUKH KaK 3bIKa JJIs IOCTPO-
€HMsI MaTEeMaTHYECKUX MOJIesIel, OMMCaHuUs MPOLIECCOB U sIBJICHUH peasibHOro Mupa. B 3amaun o0yye-
HUS anredpe BXOAAT TaKKe AalibHEHIIIee pa3BUTHE allTOPUTMHUECKOTO MBIIIUIEHUS, HEOOXOJUMOT0, B
YaCTHOCTH, /1151 OCBOCHMA Kypca MH()OPMATHKH, U OBJIaJICHHE HaBbIKaMU JIeAyKTUBHBIX PACCYkKICHUH.
[IpeobpaszoBanre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHH s, CTOCOOHOCTEN K MaTe-
MaTHU4YeCKOMY TBOPYECTBY.

Copepxannie GyHKIMOHATBHO-TpadUUeCKOM TMHUN HAlleJIEHO Ha MOJy4YeHHE 00yJarouMHUCS
3HaHUH 0 PYHKIMAX KaK BaKHEHIIeH MaTeMaTHUYeCKOW MOJAEIH JJIsl ONMCAaHUS U MCCIIEIOBAHUS pa3-
HOOOpPa3HBIX MPOIIECCOB U SBJICHUM B TIPUPOJIE U 001IecTBe. M3yueHnne maTepuana crmocoOCTByeT pas-
BUTHIO Y O0YYaIOLINXCSl YMEHHS UCTIOJIb30BATh Pa3IMUHbIe BBIPA3UTEIbHbIE CPECTBA S3bIKA MaTEMa-
TUKU — CJIOBECHBIE, CHMBOJINYECKHUE, IpadruecKkre, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEICTAaBICHUM
0 POJIM MaTeMaTUKHU B PA3BUTHH LMBUIIN3ALUHU U KYJIBTYPBI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax m3y4aercs y4eOHbIl Kypc «Auredpa», KOTOPHIif
BKJIIOYAET CJIeyIOIe OCHOBHBIE Pa3JieNbl coepkanus: «Hucna u BEIMUCICHUS», «Alredpandeckue
BBIpQXECHUS», «YPaBHEHUS U HEPABEHCTBa», « DyHKIUNY.



OO6miee 4ncIo 9acoB, PEKOMEHIOBAHHBIX JJIsl M3y4YeHUs1 yueOHoro Kypca «Amnredpa», — 306
yacoB: B 7 kiacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B Hezento), B 9 kiacce
— 102 4gaca (3 gaca B HeneNiO).

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BBIYHCICHUSA
JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEXO0]] OT OIHOW (OPMBI 3amucu apodei k apyroil. [lonstue
PaLMOHATIBHOIO YHUCIIA, 3allUCh, CPABHEHUE, YIIOPSIOYMBAHUE PALMOHAIBHBIX Yncesl. Apudpmernye-
CKHE JEHCTBUS C pallMOHAJIbHBIMM uYnciaMu. PelieHue 3ajqad U3 peajabHON NMPAKTUKU HA 4acTH, HA
JIpoOH.
CreneHb ¢ HaTYpaJbHBIM ITOKa3aTeNIeM: ONpeeIeHre, IPeodpa3oBaHne BHIPAKEHUN Ha OCHOBE OIpe-
JieNIeHMs], 3aIuCh 0oJbIIMX yKcen. [IponeHTsl, 3anuch NPOLEHTOB B BUJIE IpOOU U IpoOU B BUAE IPO-
LEHTOB. TpH OCHOBHBIE 33/1a4y HA IIPOLIEHTHI, PEILICHUE 3a/]a4 U3 PEAIbHOM NIPAKTUKH.
[TpuMeHeHre NPU3HAKOB IEIMMOCTH, PA3JI0KEHNE HA MHOXKUTEIIN HATYPaJIbHBIX YHCEI.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

AsredOpanyeckue BbIpasKeHM sl
[lepemenHble, UNCIOBOE 3HAUEHNE BBIPAXKEHMSI C IEPEMEHHOM. [lomycTUMbIE 3HaYEHMSI IEPEMEHHBIX.
IIpencraBieHne 3aBUCUMOCTH MEXAy BEIMYMHAMU B BHUJE (OpMyIbl. Beruncienus no gpopmymnam.
[Ipeo6pa3oBanne OyKBEHHBIX BbIPAXKEHUM, TOKIECTBEHHO PaBHbIE BbIpAXKEHUS, IIpaBuUiia peodpazo-
BaHUs CYMM U IPOM3BEIEHUI, IpaBUiIa PACKPBITUSA CKOOOK U MPUBEACHUS MMOJAOOHBIX CIIaraeMbIX.
CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeIEM.
OpnowieHbl 1 MHOrouaeHsl. CreneHb MHOrowieHa. CiiokeHue, BBIUUTaHUE, YMHOXKEHHE MHOTOYJIe-
HOB. ®opMyIIbl COKpAIIEHHOTr0 YMHOKEHHUS: KBaJJpaT CyMMBbI U KBaipaT pasHocTu. PopMmyJiia pa3HOCTU
KBaJpaToB. Pa3noskeHne MHOINOWIEHOB HA MHOXKHTEIIH.

YpaBHeHusI U HEPaBEeHCTBA
VYpaBHeHUE, KOPEHb YpaBHEHUS, [IpaBUiIa IPeoOpa3oBaHus ypaBHEHUs, PABHOCUIBHOCTb YPaBHEHUH.
JInneliHOE ypaBHEHHE ¢ OJTHOW IIEPEMEHHOM, YNCIIO KOPHEH JIMHEMHOTO YPaBHEHUs, PEIICHUE JIMHEH-
HBIX ypaBHeHUl. CocTaBlIeHHE ypaBHEHUH 110 YCIOBHIO 3aa4ul. Pelenue TeKCTOBBIX 3a7a4 ¢ OMO-
LIbI0 YPABHEHUH.
JluHeliHOe ypaBHEHHUE C IByMsl IEPEMEHHBIMU U ero rpadguk. Cucrema JIByX JMHEHHBIX YPaBHEHUH ¢
JBYMsl TepeMeHHbIMU. Pelienue crucreM ypaBHEHHI criocoOOM IMOACTaHOBKHU. [IpuMmeps! perieHus
TEKCTOBBIX 3a]a4 C TIOMOIIIbIO CUCTEM YPaBHEHUM.

DOyHKIUH
Koopaunara Touku Ha npsmMoil. YucioBele NpoMexXyTKH. PaccTosiHue MeXy ABYMsI TOUKaMU KOOP-
JMHATHOMW MPSIMOM.
[TpsmoyronbHas cucrema koopauHat, oc OX u Oy. Abciucca 1 opJHaTa TOYKH Ha KOOPIMHATHON
mwiockocT. [Tpumepsl rpadukoB, 3a1aHHbIX GopMyiaamMu. UTeHue rpaukoB peaibHbIX 3aBUCHUMO-
creil. [lonstue ¢pynkuuu. I'paduk ¢pynkuun. CroiictBa Gpynkuuil. Jluneitnas QyHkus, e€ rpaduk.
I'paduk pynkuun y=|x|. 'paduueckoe perieHne TMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHE-
HUM.
8 KJIACC

Yucia 1 BbIYHCICHUSA
KBanpathsiii kopens U3 uncina. [Tonstue 06 uppaunoHanabHOM yncie. JlecaTuuHble NPUOINKEHUS Up-
panroHaIbHBIX yKcea. CBOWCTBA apupMETHYECKUX KBaJpPAaTHBIX KOPHEH U UX MPUMEHEHHE K MPeod-
Pa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIUUCICHUAM. JleficTBUTEIbHBIC YHCTIA.
Crenens ¢ 1eqbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YHCIa.

AJiredpanyeckue BbIpaKeHUs
KBaznpaTHslii TpEXUiIEH, pa3ioKEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoit npoou. CioxeHue, BIYUTA-
HHUE, YMHOXKEHUE, JiefieHne anredpanyeckux apoOeit. PannonanbsHble BeIpaXeHHs U UX mpeoOpa3oBa-
HUE.

YpaBHeHHS U HEPABEHCTBA



KBaapatHoe ypaBHeHue, hopmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue ypas-
HEHMH, CBOSIIMXCS K JIMHEHHBIM U KBaapaTHBIM. [IpocTeiiiie qpoOHo-panioHanbHble YpaBHEHUS.
['paduaeckast HTEpIIpETALNS YpaBHEHUH C JBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPABHEHHM C
JIBYMs IepeMeHHBIMU. [IprMeps! peleHns CUCTeM HENMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.
Pemennie TekCTOBBIX 3a71au aNredpandeckum crocoOom.
Yucnossle HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM epeMeHHON. PaBHOCWIIBHOCTE HEpa-
BEHCTB. JIuHelHbIe HEpaBEeHCTBA ¢ OIHOM NiepeMeHHOU. CHCTEeMbI JIMHEMHBIX HEPABEHCTB C OJHOM I1e-
PEMEHHOM.

DOYyHKIUH
[onarue pynkuun. O6IacTh ONpeaesieHNs] U MHOXKECTBO 3HaueHuH (yHkiuu. CrnocoOsl 3amanus
GyHKIHA.
I'padux pynkun. Urenue croiictB Gpynkiun no e€ rpaduky. [Ipumeps rpadukos ¢pyHKIMiA, oTpa-
JKAIOILKUX PEeATIbHbBIE TIPOLIECCHI.
OyHKIUY, ONKMCHIBAIOIIME MPAMYIO U OOpPaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH.
OyHKIMH Y = X2,y = X3,y =x, y=|X|. 'paduyeckoe pereHne ypaBHEHHIA U CHCTEM YPaBHEHUIA.
9 KUIACC

Yuciia 1 BbIYMCICHUS
PanmonanbHbIe yucia, HPpPaLMOHATBHBIC YHNCIIA, KOHEUHBIE U OECKOHEUHBIE IeCITHYHbIE ApoOu. MHO-
YKECTBO JICHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIC YK CIIAa KaK OECKOHEUHBIE JeCSITUUHbIe qpoou. B3a-
MMHO OJHO3HAYHOE COOTBETCTBUE MEX]y MHOXECTBOM JEMCTBUTEIBHBIX YHMCET M KOOPAWHATHOU
MIPSIMOU.
CpaBHEHHUE IEHCTBUTEIBHBIX YHCEI, apU(PMETHYECKIE JEHCTBUS C IEHCTBUTEIbHBIMU YHCITAMHU.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UTUTETLHOCTD MIPOLIECCOB B OKPY>KAIOILIEM MHpE.
[IpubnuxéHHOe 3HaUEHHE BEIUYMHBI, TOUHOCTh Npubmkenus. Oxkpyrienue uucen. [lpukunka u
OILICHKA PE3yJIbTAaTOB BBIUNCICHUM.

YpaBHeHusI U HEPaBEHCTBA
Jluneiinoe ypaBHeHue. Penienue ypaBHEHUN, CBOASAIIMXCS K JIMHEHHBIM.
KBagparnoe ypaBHeHue. Pemenue ypaBHEHH, CBOAAIIMXCA K KBaJApaTHBIM. bukBanpaTHoe ypaBHe-
Hue. [Ipumepsl peleHns: ypaBHEHUM TPEThEN U YETBEPTOM CTEIEHEN PA3JIOKEHUEM HA MHOKUTEIIHN.
Pemenune nqpoOHO-paninoHaIBHBIX YpaBHEHUI. Pellienre TeKCTOBBIX 33124 alre0pandecKiuM METOIOM.
VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMHU U ero rpaduk. Pemenue cucreM AByX JTUHEHHBIX YpaBHEHHH ¢
JByMsI TIepeMeHHbIMU. Perienne cuctem ByX ypaBHEHH, OHOM3 KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOpOH creneHu. I'paduueckas HHTEpIIpeTaLis CUCTEMbI YPaBHEHHH ¢ IByMs IEpEMEHHBIMHU.
Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.
Pemrenne nuHENHBIX HEPABEHCTB C OJHOM NEpEeMEHHON. PeleHne cucreM JTMHEHHBIX HEPABEHCTB C
oJHOU nepemeHHOl. KBasnpaTHble HepaBeHCTBa. [ paduueckas HHTEpIpeTalus HEPaBeHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUMH
KBanpatnunas ¢ynkuus, e€ rpaguk u coiicta. [lapabosa, KoopiMHATHl BEPIIMHBI TapaldoJIbl, OCh
CUMMETpPUHU TapaboJIbl.
Ipadukn Qyskmmii: y= £x,y= £x+b,y= £x,y= x3,y= \x,y=|x|, u ux cBoiicTsa.
YucioBbIe MOCIEI0BATEILHOCTH H IPOrPeCcCHH
[TonsaTHE YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHNe TOCIEA0BATEIIbHOCTA PEKYPPEHTHOM (popmyoin
u GopmyIoii N-ro uieHa.
Apudmernueckast u reoMeTpruueckast mporpeccuu. @opmMyiibl N-ro wieHa apupMeTudeckon 1 reoMeT-
PHYECKOM IIPOIPECCHI, CyMMBI IIEPBBIX N YJIEHOB.
N306paxeHne 4ieHOB apu(pMETHUECKON U T€OMETPUYECKON Mporpeccuii TOUKaMu Ha KOOPIUHATHON
IUIOCKOCTH. JIMHEMHBIN M 9KCIOHEHIMANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.

NPEJMETHBIE PE3YJIBTATHI
[IpeameTHBIC pE3yabTaThl OCBOEHUS ITPOTPaMMBbl YU4EOHOTO Kypca K KOHITy 00yueHus B 7 KJjacce:
Yucaa 1 BEIYMCJIEHUA



BeInonHATE, coyeTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(pMeTHUECKHE NEHCTBUS C pallMOHAIbHBIMU
YHCIIaMU.
HaxonuTh 3Hau€HMs YUCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe CIOCOObI U MPUEMBI BBIUKC-
JICHUs 3HAYEHUH IPOOHBIX BBIPAKEHHM, COACPIKALINX OOBIKHOBEHHBIE U IECATHYHBIC IPOOH.
[TepexoauTe OT OAHOHN (hOpMBI 3amucu yucend K Apyroi (mpeoOpa3oBbIBATh AECATHUHYIO JpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO ACCATUYHYIO IPOOB).
CpaBHMBATB U YIOPSI0YMBATh PallMOHAJIBHBIC YUCIIA.
OxpyriasaTh yncna.
BBINONHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH, OLIEHKY 3HAU€HHH YHCIOBBIX BBIPAXKEHUH.
BBINOAHATE AEUCTBUS CO CTENCHSIMHU C HATYpaJIbHBIMU MOKA3aTEIISIMU.
[TprMeHATh NPU3HAKK JIEIMMOCTH, PA3JI0KEHHE Ha MHOKUTENIM HAaTypaJIbHBIX 4yucen. Pemats npak-
THUKO-OPUEHTUPOBAHHBIC 33/1a4H, CBA3aHHBIC C OTHOIIEHUEM BEIMYUH, TPONIOPLHUOHATIHLHOCTHIO BEIIH-
YHH, IPOLEHTAMHU, HHTEPIPETUPOBATh PE3yJIbTAaThl PEIICHHUS 3a]a4 ¢ Y4ETOM OrpaHUYEHUl, CBsI3aH-
HBIX CO CBOMICTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl
Hcnonp3oBatk anredpanyecKyto TEPMHUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOro Matepuaia.
HaxonuTe 3HaueHns1 OyKBEHHBIX BBIPAKEHHUH MTPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.
BoInonssaTe npeoOpa3oBaHMst HEJIOro BEIPAXKEHUS B MHOIOWICH IPUBEICHUEM IT01I00HBIX ClIaraeMblX,
PacKpbITHEM CKOOOK.
BbINOAHATE YMHOXKEHHE OJHOUJICHA HA MHOI'OWIEH U MHOTOYJIEHAa Ha MHOTOYJIEH, IPUMEHATh (op-
MYJIBI KBaj[paTa CyMMBI U KBaJpaTa pa3HOCTH.
Ocy1iecTBIATh pa3aoKeHHe MHOTOUJICHOB Ha MHOKUTEIH C IIOMOLIbIO BEIHECEHHSI 32 CKOOKH 001I1ero
MHOXHTEJISI, TPYTITUPOBKU CIIaraeMbIX, TPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHHS.
[TpumensaTh IpeoOpa30BaHUsI MHOTOWIEHOB /ISl PELIEHUs Pa3IMuHbIX 33Ja4 U3 MaTeMaTHUKH, CMEX-
HBIX [IPEIMETOB, U3 PEATbHON TPAKTHKH.
Hcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATYpaJbHBIMHU IOKa3aTEIIMU Ul IPeoOpa3oBaHusl BbIpaXke-
HU.

YpaBHeHNsI 1 HEPABEHCTBA
Pewrates yiMHEVHBIE YpaBHEHUs C OJHOM IIEPEMEHHOM, IIPUMEHSs IIPaBUia MEPEX0aa OT UCXOLHOrO
YPaBHEHMsI K paBHOCHIIBHOMY eMy. [IpoBepsTh, SBJI€TCS M YUCI0 KOPHEM YPABHEHHUS.
[TpumensTh rpaduyeckre METOIbI IPH PEIICHUH JTHHEHHBIX YPaBHEHUHA U HX CHCTEM.
[TonOupats mpUMephI Map YUCe, SBIAIOLUIMXCS pelIeHUeM JMHEHHOT0 YpaBHEHMS C ABYMS IIepEMEH-
HBIMHU.
CTtpouTh B KOOPIMHATHON MIOCKOCTU IpadUK JIMHEHHOIO YPaBHEHUS C JBYMS II€PEMEHHBIMH, MOJIb-
3ysCh TpauKOM, IPUBOAUTH IPUMEPHI PEIICHNUS yPAaBHEHHUS.
Pemate cucremsl AByX JMHEWHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMH, B TOM YHCJI€ rpaduiIecKH.
CocCTaBysTh M peiaTh JMHEHHOE YpaBHEHHE HITH CHCTEMY JIMHEWHBIX ypaBHEHHH 110 YCIOBHIO 33/1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJTyUYEHHBIH pe3ybTar.

DOyHKIUHA
N300pakaTh Ha KOOPAWHATHOM NMPsMON TOYKH, COOTBETCTBYIOIME 33JaHHBIM KOOpAMWHATAM, JIy4H,
OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YNCIIOBBIC TIPOMEKYTKH Ha alreOpandecKoM S3bIKE.
OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPJUHATAM, CTPOUTDH I'padUKH JIMHEH-
HbIX pyHKUMHA. CTpouTh rpaduk GyHKIHMH y = |x|.OnuckIBaTh ¢ TOMOIIbIO (DYHKIMN U3BECTHBIE 3a-
BUCUMOCTH MEXJly BETMUMHAMH: CKOPOCTb, BPEMs, PACCTOSTHUE, 1IeHa, KOJINYECTBO, CTOUMOCTB, MPO-
W3BOJIUTEIIEHOCTD, BpeMsi, 00BEM pabOTHI.
HaxonuTe 3HaueHne GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.
[TornmaTh rpaduvecknii Criocod MpenCcTaBIeHUs U aHATN3a MHPOPMAIIUH, N3BIIEKATh U HHTEPIPETH-
poBaTh MH(OpPMAIHIO U3 IPaUKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MTPOrPaMMBI Y4eOHOTO Kypca K KOHITy 00y4eHus B 8 kJjiacce:
Yuciia 1 BLIYUCJICHUSA



Hcnonp30BaTh HavajabHbIE IPEICTABICHHUS O MHOXECTBE EHCTBUTEIBHBIX YHMCEN AJI CPABHECHMS,
OKpYTJICHUSI U BBIYMCICHUN, N300paXkaTh NEHCTBUTENBHBIC YHMCIa TOUKAMU Ha KOOPJMHATHOU Hps-
MOM.
[TpumensTh MOHATHE apU(METHUECKOTO KBaPATHOTO KOPHS, HAXOUTh KBaApaTHbIE KOPHU, UCIIOIb-
3ysl IpU HEOOXOAUMOCTHU KAJIbKYJISATOP, BBIIOJIHATH IPEOOPa30BaHUsI BBIPDAKEHUM, COJIEpKAILUX KBaJI-
paTHBIE KOPHHU, UCIIONIb3Ys CBOMCTBA KOPHEH.
Hcnonb30Bath 3anMcy OOJIBLIIMX M MAJIBIX YHCEJI C IIOMOUIBIO IECATUYHBIX Jpo0Oei U cTerneHel uucia
10.

AsredOpanyeckue BbIpasKeHM s
[IpuMeHsATh TOHATHE CTENIEHH C IIENBIM MTOKa3aTeNIeM, BBIIIOIHATH MPe0o0pa3oBaHMsI BRIPAKEHHH, CO-
JIEpKaIMUX CTEIIECHHU C LIEJIBIM I10Ka3aTelIeM.
BEINOAHATE TOXKAECTBEHHBIE MPEOOPA30BaHMS PAIMOHATBLHBIX BBHIPAKEHUH HAa OCHOBE IpPABUII JICH-
CTBHMM HaJl MHOTOWIEHAMH U allre0pandeckUMU APOOsIMH.
PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.
[TpuMeHsATH IpeoOpa30BaHus BEIPAKEHUN /1JIs pEILIEHUs pa3IMYHbIX 337a4 U3 MaTEMAaTUKH, CMEXHBIX
IIPEIMETOB, U3 PEAIILHON IIPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA
Pewats yMHENHbIE, KBaJPAaTHBIC YPABHEHUS U PAlMOHAJIBHBIC YPABHEHUS, CBOJALIUECS K HUM, CHU-
CTEMBI ABYX YPaBHEHUH C JBYMsI IEPEMEHHBIMU.
[IpoBOMTH MpPOCTENIINE UCCIIENOBAHNS YPABHEHNUN U CUCTEM yPAaBHEHUM, B TOM YHUCJIE C IIPUMEHE-
HUeM rpaduyeckux npeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa YpaBHEHUH
pELIEeHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).
[lepexoauTs OT ClIOBECHOM (OPMYIMPOBKH 33a4H K €€ aaredpandeckoil MOJEIH ¢ IOMOILBIO COCTaB-
JICHUS] YPABHEHUS WM CUCTEMBl YPaBHEHUW, NHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a-
JlauH MOJIyYEHHBIN pe3ynbTar.
[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLICHKH, pellaTh JIMHEWHBIC HEPABEH-
CTBa C OIHOM NEpPEMEHHOMN U UX CUCTEMBI, aBaTh IpapUUECKyI0 WITOCTPALIMIO MHOKECTBA PELICHUI
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH
[TornMaTh ¥ UCHONB30BATh (PYHKIMOHATBHBIE TIOHSATHS U S3bIK (TEPMUHBI, CHMBOJIHYECKHE 0003Ha-
YEHHUs), ONIPeIeNIATh 3HaYeHHEe (PYHKIMY 10 3HAYEHUIO apI'yMEHTa, ONPeIeNATh CBONCTBA (YHKLUH IO
e€ rpaduky.
Crpouts rpauku 31eMeHTapHbIX GYHKINN BUA:
y= £x,y= x2,y= x3,y= \x,y=|x|, onuceiBaTh CBOMACTBA YHCITOBON GYHKIHH 110 &8 rpaduKy.

[IpenMeTrHbIe pe3ysbTaThl OCBOCHUS ITPOrpaMMbl Y4EOHOTO Kypca K KOHILy 00ydeHus B 9 KJacce:
Yuciia 1 BbIYHCICHUSA
CpaBHUBaTh U YIIOPSI0OUMBATH PallMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA.
BoInonsaTe apudmeTnueckne 1eicTBUs ¢ pallMOHAIbHBIMU YHCIaMU, COUeTast yCTHbIE U TUCbMEHHBIE
IIPUEMBI, BBIITOJIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YU CIIAMH.
Haxonuts 3HaueHMs CTENEHEN C LEIbIMU [TOKA3aTEIAMU U KOPHEH, BBIYUCIIATh 3HAYEHHS YUCIOBBIX
BBIPAKCHUI.
OKpyrIsTh NEHCTBUTEIBHBIE YACIIA, BBIIIOJIHATD IPUKUIKY PE3YyJIbTaTa BIYMCIECHUN, OLIEHKY YHCIIO-
BBIX BBIPAKEHUM.
YpaBHeHHd U HEPABEHCTBA
Pemats nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, yPaBHEHUS, CBOJIALINECS K HUM, TpOCTeiiine ApoOHO-
paluOHaIbHBIC YPABHEHUS.
Pemrate cucteMsl IByX JIMHEHMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIByX YPABHEHUN, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBJIACTCS JIMHEUHBIM.
PemaTh TekcTOBBIE 3a/1a4K adredpanyecKuM crocoOOM ¢ OMOIIbIO COCTaBICHUS YPaBHEHUS WIH CHU-
CTEMBI IBYX YPAaBHEHHUH C IBYMsl [IEPEMEHHBIMH.
[IpoBONTE IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CHCTEM YpaBHEHUM, B TOM YHUCJE C IPUMEHE-
HUeM rpaduyeckux mpeacTaBieHuil (ycTaHaBIUBaTh, UIMEET JIM YpaBHEHHE MM CHCTEMa YpaBHEHUI
pEeLIeHHUs, €CIId UMEET, TO CKOJIBKO, U IPOYEe).



Pemrate nuHEWHBICE HEPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, M300pa)kaTh pEIICHWE HEPAaBEHCTB Ha
YHCIIOBOH NMPSIMOH, 3aIUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.
Pemrathk cucTeMbl IMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKITFOUAIOIINE KBaJpaTHOE HEPABCH-
CTBO, M300pa)kaTh PELICHHE CUCTEMbI HEPABEHCTB HA YHCIIOBOM MPSMOH, 3aIMChIBATh PELICHHE C T0-
MOII[HIO CHMBOJIOB.
Hcnonp3oBaTh HEpaBEHCTBA IPU PELICHUN PAa3IMYHBIX 3a/1a4.

DOYyHKIUHT
Pacnio3naBate QpyHKIMHN U3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMAaTHUYECKU PACIIOIOKEHNE HA KOOPIH-
HATHOM TIIOCKOCTH rpadukoB GyHKUMI BUAa: y= £X, y= kx+b, y = fx,y=ax’+bx+c,y= x°, y=
Vx,y=|x| B 3aBHCHMOCTH OT 3Ha4CHHH KOI(DHIIMCHTOB, OMMCHIBATH CBOMCTBA (ByHKIHHA. CTPOUTH 1
n300pakaTh CXeMaTU4YeCKH rpaduKu KBaIpaTUYHBIX (DYHKIMHA, OIHMCHIBATH CBOMCTBA KBAaIPATUIHBIX
byHKIMIA 110 UX rpadukam.
Pacnio3naBath kBaipaTHYHyI0 (PYHKIHMIO 110 (POpMYIIe, IPUBOJUTH IPUMEPHI KBaAPATHUHBIX (yHKIIUN
U3 PeaNbHOM KU3HU, (PU3UKH, TEOMETPHUH.

Yuci0BbIe MOCAe10BATEIbHOCTH U NPOrPeccHu
Pacro3HaBaTh apup)METHIECKYIO i TEOMETPUIECKYIO IIPOTPECCHH MPH Pa3HBIX CIIOCO0aX 3aaHus.
BEINOAHATE BBIYUCIEHHS ¢ UCIIONBb30BaHUEM (HOPMYI N-TO 4jeHa apu(METHUECKOH U TeoMeTpuye-
CKOM MPOTrpecCcrid, CyMMBI IIEPBBIX N YICHOB.
N3006pakaTh WIEHBI MOCIEI0BATEIHPHOCTH TOYKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.
Pemiarte 3a1aun, CBsI3aHHBIE C YHCIOBBIMHU TIOCIICIOBATEIBHOCTSMH, B TOM YHCJIC 33]]a4d U3 PeallbHOU
XKHU3HH (C HCIIOJIB30BAaHUEM KAIBKYJISTOPA, IU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(1o roxam o0y4yeHus)

7 KJ1acc
Ha3zBanmue
OCHOBHOE OcHOBHBIE BUIBI
pasjae’ia conepRanme JeATeJIbHOCTH 20P
(TeMBI) Kypca p 00y4JaIOIHXCS

(4MCcjI0 YacoB)

Yucja ¥ BbI-
YHCJIeHHs.
Pauuonannb-
HbIE YHCIa
(25 9)

[TonsiTre panuoHaapHOTO YKcia. Apudme-
TUYECKHE JIEUCTBUS C pallUOHATIbHBIMU
YUCIIAMH.

CpaBHeHMe, yIIOpsI0YMBAHUE PAllMOHAIIb-
HBIX YHCEI.

Crenenb ¢ HaTypalbHbIM I10KA3aTEIEM.
Pemrenre oCHOBHBIX 3a/1a4 Ha 1poOH, MPO-
LIEHTHI U3 PEAIbHOU MPAKTUKHU.

[Ipu3Haky qeTMMOCTH, Pa3JIOKEHHS Ha
MHOXUTEIHN HATYpalbHBIX YHCEIL.
Peanbubie 3aBucumoctu. [Ipsmast u o6part-
Has IPONOPLUUOHAIBHOCTH

CucreMaTH3HPOBATH U 000TraIIATH 3HAHUSA 00 OOBIKHOBEHHBIX U
JECATUYHBIX APOOSX.

CpaBHUBATB M YNIOPSA0YMBAThH APOOH, IpeoOpa3oBbIBast IPU
HEO0OXOIUMOCTH AeCITUYHBIE APOOU B OOBIKHOBEHHbBIE, OOBIKHOBEH-
HBIC B IECTHYHBIC, B YACTHOCTH B OECKOHEYHYIO AECATHUHYIO
npoOb. IlpuMeHsITH pa3HooOpa3HbIe COCOOLI H MPHEMBI BBIYNC-
JICHUs 3Ha4YeHHU IPOOHBIX BbIPasKeHHU I, COIEPKALUX OOBIKHOBEH-
HbI€ U JICCSITUYHBIE IPOOU: 3aMEHATh ITPH HEOOXOAUMOCTH JI€CATHY-
HYI0 Ipo0b OOBIKHOBEHHON M OOBIKHOBEHHYIO 1€CATUYHOMN, PHUBO-
JUTh BbIpaxkeHue K Gpopme, Hanbosee y100HON 111 BBIYUCIICHUH,
peoOpa3oBbIBaTh IPOOHBIE BHIPAKEHUS HA YMHOKEHUE U JIEIICHHE
NECATUYHBIX ApoOeil K IeHCTBUSAM C LIETBIMH YU CIaMH.
IIpuBoauTHL UMCI0BBIEC U OyKBEeHHbIE IPUMEPbI CTETIEHU C HATY-
paJbHBIM MOKa3aTesneM, OObACHSSA 3HaUEHUS] OCHOBAHUS CTENICHU U
MOKa3aTeJsl CTENEeHU, HaXOIUTh 3HAaYeHMsI cTereHel Buaa a” (a —
1r060€ palMoHaIbHOE YUCIIO, 1 — HATyPaJbHOE YHUCIIO).
IMoHuMaTth cMbICI 3anKCH OOJIBIINX YHCEN C TOMOIIBIO AECATUYHBIX
npobeit u creneneit uncna 10, MpUMEHSITh UX B peajbHBIX CUTYya-
LUSX.

IIpuMeHsTH NPU3HAKY JEIMMOCTH, Pa3JI0KEHHUS HA MHOKUTEIH
HATYpaJIbHBIX YHCEIL.

Pemath 3aga4u Ha 4acTH, IPOLEHTHI, IPONIOPLIUHU, HA HAXOKICHHUE
JpoOu (MpoLIeHTa) OT BEIMYMHBI M BEIMYMHBI 10 €€ 1polu (1po-
LIEHTY), ApoOH (IIPOIIeHTa), KOTOPbI COCTABISIET OJIHA BEJTMYMHA OT
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klass.ru/
https://uchi.ru/
https://resh.ed
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metodicheskie
-materialy/
https://oge.sda
mgia.ru/
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apyroii. IlpuBoauTs, pa3douparthb, OHEHMBATDH PAa3JIMYHbIE PELICHMUS,
3aMKCH PelIeHUI TEeKCTOBBIX 3a/1au.

PacniozHaBaTh M 00bACHATD, ONIUPASACH HA ONPEAEICHUS, IPSIMO
MIPOMOPLUOHANIbHBIE U 00PaTHO MPONOPIIHOHATBHBIEC 3aBUCHUMOCTH
MEXJly BEJINYMHAMU; HIPUBOAUTH MPUMePBI 3TUX 3aBUCUMOCTEHN U3
peaibHOTO MHpPa, U3 APYTUX YUeOHBIX IPEIMETOB.

PemiaThb npakTUKO-OpUEHTHPOBAHHBIC 331a4H Ha IPOOH, TPOICHTHI,
IPsIMYIO U 00paTHYIO MPOMOPLUHUOHAILHOCTH, TPONOPIIUU

Auredpanye-
cKHe
BbIPasKEeHH S
(27 v)

bykBennble BelpaxkeHus. [lepemenHsble.
JlonycTuMble 3HaUEHUS IEPEMEHHBIX.
DopmyJIbL.

[IpeoOpa3oBanne OyKBEHHBIX BHIPAKEHUH,
packpeITHE CKOOOK U PUBEACHUE 10100~
HBIX CJIaraéMblX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM I10Ka-
3arejieM. MHorouseHsl. Cl10KeHue, BbIUH-
TaHUE, YMHOKEHHUE MHOTOowIeHOB. Dop-
MYJIbI COKpAIEHHOTO YMHOKeHHUs. Pasio-
KEHHE MHOTOWJIEHOB Ha MHOXKUTEIN

OBanagers anredpandeckoil TEPMUHOIOTHEH U CUMBOJIMKON, MPUMe-
HATH €€ B IPOLIECCE OCBOEHUS y4eOHOT0 MaTepuaia.

Haxoauthb 3HaueHNs OyKBEHHBIX BBIPAKCHUI MTPH 3a/1aHHBIX 3HaYe-
HUSAX OyKB; BBITIOJHSTH BBIYUCICHUS 110 (popMyIam.

BoInoJHATH TpeoOpa3oBaHus 1ENOTr0 BRIPAKEHHS] B MHOTOWJICH
MPUBEICHUEM MOJOOHBIX CIIAaraeMbIX, paCKpbITHEM CKOOOK. BbImosi-
HATh YMHOKEHHE OJTHOWIEHA HA MHOTOUYIEH U MHOTOUYJIEHA HAa MHO-
TOWICH, MPUMEHATH ()OPMYJIBI KBaJpaTa CYMMBI H KBaJIpaTa pa3Ho-
CTH.

OcyumiecTBAATH Pa3ioKEHUE MHOTOWICHOB HA MHOXHUTEIH Iy TEM
BBIHECEHHUS 32 CKOOKH 00IIIeTr0 MHOXHUTES, MPUMEHEHHS ()OPMYJIbI
Pa3HOCTH KBaAPATOB, (POPMYIT COKPAIIEHHOTO YMHOKEHUS.
IIpuMeHsTH IPe0Opa30BaHNE MHOTOWICHOB JIJISl PEIICHUS pa3iny-
HBIX 33/1a4 U3 MaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PeaIbHON
MPAKTHUKH.

3HAKOMMTBCS C MCTOPHEl pPa3BUTHSI MATEMATUKH

YpaBueHnus u
HEPABEHCTBA
(20 9)

VYpaBHeHMe, paBuiIa NpeoOpa3oBaHUs
YpaBHEHUs1, PABHOCUJIBHOCTh YPaBHEHHM.
JInneniHOEe ypaBHEHHE C OHOU ITEPEMEH-
HOMH, pellieHre JINHENHBIX ypaBHEHU. Pe-
LICHUE 3a/1a4 C [IOMOIbI0 YPABHEHUM.
JIuneliHOEe ypaBHEHHE C JBYMS IIEPEMEH-
HBIMU U ero rpaduk. Cucrema AByX JH-
HEWHBIX YPAaBHEHUH C JBYMS NIEPEMEH-
HBIMU. Penienue cuctemM ypaBHEHMH CIIO-
cO0OOM ITOJICTAaHOBKH M CIIOCOOOM CIIOXKE-
HUs

PemaTp n1uHENHOE ypaBHEHHUE C OJHOM IEPEMEHHON, PUMEHASA
NpaBuHJIa IIepexoa OT UCXOIHOIO YPABHEHUS K PABHOCUIIBHOMY €MY
6onee npocroro Buaa. IIpoBepsATs, SBISETCS I KOHKPETHOE YHCIIO
KOpPHEM ypaBHEHMUSI.

IHonOupaTs mpuMepsbI NIap YKCE, SBISIOIINUXCS PELICHUEM JTUHEH-
HOT'O ypaBHEHUS C ABYMs NiepeMeHHbIMA. CTPOUTH B KOOPIMHATHON
TUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHS C ABYMSI IEPEMEHHBIMU;
M0JIb3YSCh rpaUKOM, NPUBOAUTH NPUMeEPbI PELICHUS YpaBHEHMUSI.
Haxoaurte pemeHue CUCTEMBI JBYX JIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMHU.

CocTaBJSITh U pelIaTh YPaBHEHHE WIHM CUCTEMY YPaBHEHUH 1O




YCIJIOBHIO 33J1a4¥, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y¥ MOJYYESHHbIN pe3ysbTart

Koopaunatsi Koop/uHaTa TouKK Ha IpsaMoii. UHCIIOBbIE HN300paxkaTsh HA KOOPIUHATHON IPSMOM TOYKH, COOTBETCTBYIOIINE
u rpagukm. POMEKYTKH. PaccTOMHIE MEKTY TBYMS 3aJlaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aIIUChIBATH UX
DOYyHKIUT TOUKAMU KOOP/MHATHOI psiMoii. TTpamo- Ha ajnreOpanveckoMm s3bike. OTMedaTh B KOOPAMHATHOM MJI0CKO-
(24 4) YroJIbHAS CHCTEMA KOOPIMHAT Ha ILTOCKO- CTH TOYKH TI0 33JaHHBIM KOOPJIMHATAM; CTPOUTH TPa(UKH HECIIOXK-
cti. TIpuMepsI rpaduKoB, 3a1aHHBIX GOp- HBIX 3aBUCUMOCTEH, 3aJaHHBIX (OpMYJIaMH, B TOM YHCIIE C IOMO-
mynaMu. UTeHue rpaKoB peanbHbIX 3a- LBIO IHPPOBBIX J1aGOpaTOpHii.
BUCHMOCTEI. IIpumeHsiTh, M3y4aTh NPEUMYIIECTBA, HHTEPNPETHPOBATH I'pa-
Toustue Gynxumu. Tpaduk GyHKIHHY. (bI/I‘ICCIfI/Iﬁ croco0 MPeACTABICHUS U aHAJIU3a Pa3HOOOPa3HOM KU3-
Caoiictea (yHKiwmii. JInnelnas QyHKIus. HEHHOH HH(bOPMAIHH. 5
TTocTpoetue rpaduka IHHEHHON (yHK- OCBaI/IBaTbv NoHATHE (PYHKINH, OBJIQIEBATh (PYHKIIMOHAIBLHON Tep-
. I'padux GyHKIUK y = |x| MHUHOJIOTACH.
Pacno3naBathb nHeliHYI0 QyHKIHIO ¥ = KX + D, onuchiBaTh e
CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHU# ko3 duimentos K u b.
Ctpoutsh rpadukn TuHEHHOW QyHKIMA, QYHKIUU
y = Ixl.
Hcnoab3oBath HugpoBbie pecypebl Ui IOCTPOCHUS TPa@UKOB
(GyHKIUH ¥ U3yUYEHHS] UX CBOWCTB.
[IpuBOIUTE MpUMEPHI TMHEWHBIX 3aBUCUMOCTEH B pealIbHBIX Mpoliec-
cax U SIBJICHUSIX
TMosTopenue TTOBTOpEHHE OCHOBHBIX TOHSTHIE U METO- Bbi0upaTh, IpMMEHATH OLIEHUBATH CNIOCO0bI CPAaBHEHUS YHCE,

H 00001IeHTE
(6 v)

JIOB Kypca 7 kiacca, 00001eHne 3HaHu |

BBIUUCIICHUH, TpeoOpa3oBaHuil BbIpaXXKEHUH, peIIeH!s] ypaBHEHU.
OcyuiecTBaAATH CAMOKOHTPOJIb BBIITOJIHAEMBIX JEUCTBUN U CaMO-
IPOBEPKY pe3yJibTaTa BEIUMCIIEHUH, TpeoOpa3oBaHuil, MOCTPOSHHH.
Pemate 3a5a4m U3 peanbHOU KU3HU, IPUMEHATh MaTeMaTHye-
CKHe 3HAHUA [l PEIICHU 3a1a4 U3 IPYTUX IIPEIMETOB.

Pemars TekCTOBbBIE 32/1a44, CPABHUBATh, BLIOUPATH CIIOCOOBI pe-
LICHUS 3a/1a4U




8 Ki1acc

Ha3zBanue
pa3naena

(TeMbI) Kypca
(4HCJ10 YacoB)

OcHoBHoe
coaepxaHue

OcCHOBHBIE BHIBI
AeATeJIbHOCTH
o0yuyauuxcsi

0P

YucJia 1 BbI-
YU CJIeHNS.
KBaaparnbie
KOPHU

(15 9)

KBanpaTHbiii kopenb u3 uucia. [lonsarue
00 upparmoHaaIbHOM YHclie. JlecaTHaHbIe
MPUOIHKEHUS UPPALMOHATIBHBIX YHCE.
JeiictButenpHble uncna. CpaBHEHHE
NEHCTBUTENBHBIX YKcen. ApupmeTnye-
CKMI KBaJpaTHBIN KOPEHB.

YpaBHeHUE BUIA

¥ =a.

CaoiicTBa apu(PMEeTUYECKUX KBAAPATHBIX
kopHe#. [IpeoOpa3zoBaHue YMCIOBBIX BbI-
paxXeHul, coJiepKallluX KBaJpaTHbIE
KOpHU

®opMyJIMPOBATh ONpPeeIeHHe KBaJPATHOTO KOPHS U3 YMCIIA,
apru(METHUECKOTO KBaIPaTHOTO KOPHSI.

IIpuMeHATDH Onepannio U3BJIEUEHUS KBaJPATHOTO KOPHS U3 YHCIIA,
HCII0JIB3YSl IIPY HEOOXOIMMOCTH KAJIbKYJIATOP.

OuennBaTh KBaJpaTHbIE KOPHU LIEIBIMU YUCIAMHU U JECATUIHBIMU
JIPOOSIMH.

CpaBHHUBATB M YNIOPSAAOYMBATDH PAllMOHAIBHBIE U UPPALIMOHAIIb-
HBIC YK CJia, 3allMCAHHBIC C ITIOMOIIBIO KBAaAPATHBIX KOpHefI.
HccnenoBarh ypaBHEHME

x? = @, HAXOJUTH TOYHbIE U npuOIMKEHHBIE KOPHU ITPU

a>0.

HccaenoBarh cBOiiCTBA KBaPaTHBIX KOPHEH, IPOBOJISI YNCIIOBBIE
HKCHEPUMEHTHI C UCIIOJIb30BaHUEM KAJIBKYJIATOPa (KOMIIBIOTEPA).
BbInoHATH Npeodpa3oBaHuA BbIPAXKEHUHN, COJEPKAIINX KBAapaT-
Hble KOpPHU. BbIpaxaTh nepeMeHHbIe U3 FeOMETPHUUECKUX U pU3nye-
CKUX QopMyJI.

BopryucaaTh 3HAYEHUs BBIPAXKCHUH, COJEPKAILINUX KBAJAPAaTHbIE
KOPHH, UCIOJIb3Ysl IPU HEOOXOIUMOCTH KaJIbKYJISTOP.
Hcnosb30BaTh B X0/1€ PEILIECHU 3a1a4 dJIEMEHTapHBIE IIPEACTaBIIe-
HUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUSIMU BCJINYHH.
3HAKOMMTBCS € HCTOPUEH Pa3BUTHSI MaTEMaTHUKU

Jloka3bIBaTh cBOMCTBAa apU(PMETUUECKUX KBAJPATHBIX KOPHEH;
OPUMEHSTh UX Ul IpeoOpa30BaHusl BHIPAKESHUH.
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Yucaa ¥ BbI-
YU CJIeHHS.
CreneHb C 1e-
JBIM IOKa3aTe-
JeM

CreneHns ¢ 1ensIM nokaszareneM. CTaH-
JlapTHast 3alKCh YUCIA.

Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUpPa
(OT 2I€eMEHTapHBIX YaCTHIL 10 KOCMUYe-

@opMyJIMPOBATH ONpeaeIeHNe CTCIICHH C IIEITBIM ITOKa3aTeIIeM.
IIpencraBasaTh 3anKUCh OONBIINX U MAIBIX YHCET B CTAHJAPTHOM
Bujie. CpaBHMBATH YHCJIa U BEJIMYHHBI, 3aIIUCAHHBIC C UCTIOIH30Ba-
HueMm crerenu 10.

Hcnoab30BaTh 3alUCh YHCEI B CTAHIAPTHOM BHUJIC JUISI BRIPOKEHUS
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(7 v) CKHUX OOBEKTOB), JJIUTEIILHOCTD IPOLIEC- pa3MepoB 0OBEKTOB, JNIUTEILHOCTH MPOLIECCOB B OKPYIKAIOIIEM
COB B OKPY’KalollleM MUDE. MHUpE.
CBolicTBa CTENEHHU C LEJIBIM IT0Ka3aTe- ®opMyJIMPOBaTh, 3alIMCHIBATH B CHMBOJINYeCKO Gopme U WJI-
aemM JIIOCTPMPOBATH MPUMEPAMHU CBOMCTBA CTEIIEHU C IIeJIbIM [TOKa3aTe-
JEM.
IIpumensTh cBOMiCTBA CTENCHU sl TPEOOPa30BaHUsI BHIPAKEHUH,
COJIEprKalIMX CTENIEHHU C LEJIbIM IT0Ka3aTesieM. BbINOTHATD Jeii-
CTBMA C YHCJIaMU, 3aIIMCAHHBIMU B CTaHJIAPTHOM BHUI€ (YMHOKEHHE,
JICJIEHUE, BO3BEICHUE B CTEIICHb)
Anredopanue- Anrebpanyeckast 1po0k. JlomycTumbie 3anuceiBaTh anredpandeckue Beipakenus. Haxoautb o0nacTh
cKHe 3HAYEHUS MIEPEMEHHBIX, BXOIAIIUX B aj- oTpeieNieHUs] PalliOHAILHOTO BBIPAKEHUS.
BbIPasKeHM . reOpandeckue BeipakeHuss. OCHOBHOE BbInOJHATH YKCIOBBIE IOJICTAHOBKY U BBIYMCJIATH 3HAUCHUE
Auredopanye- CBOIcTBO anredpandeckoit qpodu. Co- IpoOu, B TOM YHUCIIE C TIOMOIIBIO KabKyJsiTopa. @opMy/IHpoBaTh
ckas Apoodb KpalieHue Apo0ei. OCHOBHO€ CBOMCTBO ajre0panyeckoil 1podu 1 MpUMEHSITh €ro JUIs
(154) CnoxeHue, BBIUNTaHUE, YMHOKEHHUE U npeoOpa3zoBanus Apoodeii. BLIMOIHATH AelcTBUSA ¢ anreOpanye-

nerenne anredbpandeckux apooeit. Ipe-
00pa3zoBaHue BEIPAKEHUH, COJEPIKAIINX
anredpandeckue 1podu

ckuMu Apoosimu. [TpuMeHsTh TpeoOpa3oBaHUs BEIPAKCHUH IS pe-
uieHus 3a1a4. BoipakaTh nepemennsblie u3 Gpopmyn (husnueckux,
I€OMETPHUYCCKUX, ONMCHIBAIONINX OBITOBBIC CUTYAIIVH)

YpaBueHnus u
HepaBeHCTBA.
KBaaparnsbie
YPaBHEHUA
(15 9)

KBanpartHoe ypaBHenue. HenonHoe
KBaJpaTHoe ypaBHeHHE. PopMyIia KOp-
Hel KBaJpaTHOTo ypaBHeHMs. Teopema
Buera.

Pemenue ypaBHEHUH, CBOAAIIUXCSA K
kBaspaTHbIM. [Ipocreiimue 1poGHO-pa-
LIMOHAJIbHBIE YPAaBHEHUS.

Pemrenne TeKCTOBBIX 3a71a4 € TOMOIIBIO
KBaJIpaTHBIX YPABHEHU

Pacno3HaBaTth KBaJipaTHbIE YPaBHEHUS.

3anucbiBaTh (popMyJ1y KOpHEH KBAIPaTHOTO YpPaBHEHUS; peliaTh
KBaJIpaTHbIE YPABHEHHUS — IOJIHbIE U HEIOJIHbIE.

IIpoBoauTh MpocTeiIne UCC/IeIOBAHUA KBAIPATHBIX YPABHEHUM.
PemaTs ypaBHeHHs, CBOSIINECS K KBaJIPATHBIM, C IIOMOIIBIO Tpe-
o0pa30BaHM U 3aMEHOI epEMEHHOM.

Hao0uronaTs 1 aHAIN3HPOBATH

CBSI3b MEXIY KOPHAMH U KOd(PPHUITMEHTaMU KBAJPATHOTO YPaBHEHHUS.
®opmynpoBaTh TeopeMy Bueta, a Takxke 00paTHYIO TEOpeMy,
MIPUMEHSATH 3T TEOPEMBI ISl pEIICHUs 3a/1a4.

PemaTh TekcTOBBIE 32/1a4M aNTeOpaMUECKUM CITIOCOOOM: TIEPEX0-
JUTH OT CIIOBECHOU (hOPMYTUPOBKHU yCIOBHS 3aJ]a4H K ajireOpande-
CKOM MOJIEINIU MyTEM COCTABJICHHS] YPABHEHMUS; PEIlIaTh COCTaBICHHOE
ypaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.

3HAKOMHTBCS ¢ HCTOPHEI pPa3BUTHsI anTreOpbl

YpaBHeHust u
HEPABEHCTBA.

JIuneliHOE ypaBHEHME C IBYMs [TIE€PEMEH-
HBIMH, €r0 TpauK, IPUMEPHI peIIeHUs

Pacno3HaBaTh TuHEHbIE YpaBHEHUS C IBYMS IIEPEMEHHBIMH.
CTponThb rpaguky JUHEHHBIX YPAaBHEHUH, B TOM YHCIIE HCNOJb3YSl




CucreMbl

YPaBHeHUi
(13 u)

YPAaBHEHUH B LIEJIbIX YUCIIAX.

Pemenue cucrem IByX JTUHEHHBIX yPaB-
HEHUU ¢ AByMs niepeMeHHbIMU. [Ipu-
MEPBI PELICHHS CHCTEM HEJIMHEHHBIX
YPAaBHEHUU C ABYMs [IEPEMECHHBIMH.
I'paduueckas uHTEpIIpETALUS YpaBHE-
HUSA C JBYMS IIEPEMEHHBIMU U CUCTEM
YPaBHEHHUH C IByMs IEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
CUCTEM ypaBHEHUU

uudpoBbie pecypchbl.

PazimyaTh napajiesbHbIC U MEPECEKAIOIIUECS MPSIMbIE IO UX YpaB-
HCHHUSIM.

Pemars cucteMbl ABYyX JIMHEHHBIX YPAaBHEHUM C IByMs IE€pPEMEH-
HBIMH II0JICTAHOBKOM U CIIOXKCHHEM.

Pemars npocreiiiime CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHEHUM HE
SIBJISICTCS JIMHEHHBIM.

IIpuBoauTh rpadpuuecKy0 MHTEPIPETANHIO PEIICHUS YPABHEHUS
C ABYMs MEPEMEHHBIMHU M CUCTEM YPaBHEHUH C JBYMs IEPEMEH-
HBIMH.

PemaTh TeKCTOBBIE 32/1a4M AITe0OpandeCcKUM CIIOcOO0OM

YpaBHeHus u

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

®opMyJIMPOBaTh CBOMCTBA YHUCIOBBIX HEPABEHCTB, MILTFOCTPUPO-

HEPaBeHCTBA. HepaBeHcTBO ¢ 01HOM niepemeHHoM. JIu- BaTh UX Ha KOOPJMHATHOMN MPSMOii, JOKA3bIBATh aIre0panyecKu.
HepaBencrBa HEHHBIE HEPABEHCTBA C OJIHOM IIEPEMEH- IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ pelieHus 3aaad. Pemars
(12 v) HOH 1 uX pemeHre. CUCTEMBbI IMHEUHBIX TUHEIHbIE HEPABEHCTBA C OJTHOM MEPEeMEHHOM, H300paXkaTh pelIeHHe
HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX HEPABEHCTBA HA YUCIIOBOU MPSMOM.
pelieHue. Pemathb cucteMbl TMHEHHBIX HEPABEHCTB, M300pakaTh PelIeHUE CH-
N300paxeHue pelieHns JMHEHHOTO He- | CTEeMbl HEPABEHCTB Ha YKCIOBOM MPSIMOM
PaBEHCTBA U UX CUCTEM Ha YUCIIOBOU
IPsIMOiA
DOyHKIMH. [Tonsitue pynkuu. O61acTh onpeesne- Hcnoab3oBaTh QyHKIIMOHATBHYIO TEPMUHOJIOTHIO U CHMBOJIHUKY.
OcHoBHBIE HUS U1 MHOXKECTBO 3HaYEHUH (PYyHKIINH. BoruncasaTs 3HaveHus1 QyHKIMN, 3aJaHHBIX opMyIamu (IIpH
MOHATHSA CriocoObI 3a1aHusT PyHKIUI. HE00XOIMMOCTH HCII0JIb30BaTh KAJIbKYJISATOP); COCTABJSATH Ta0-
Sy I'paduk pynkunu. CBoicTBa PyHKINH, JIMIbI 3HAYeHUH QYHKIIUU.
uX 0ToOpakeHue Ha rpaduke CTponThb 10 TOYKaM rpauKu QyHKIHH.
OnucpiBaTh cBOiicTBa PYHKIIMK HA OCHOBE €€ rpauIecKoro mpe-
CTaBJICHHUS.
Hcnonb3oBath QyHKIMOHAIbHYIO TEPMUHOJIOTHIO H CHMBOJIHKY.
HccaenoBarh npuMeps! TpaguKoOB, OTPAXKAIOIINUX peabHbIE MPO-
ueccsl U sBieHus. [IpuBoANTH MpUMePHI POLIECCOB U SIBICHUN C
3aJJaHHBIMU CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHBIE POrPAMMBI /1711 TOCTPOEHUS Tpa-
(GuKoB QPYHKIMI U U3yUSHHSI UX CBOMCTB
DyHKIUH. UreHue u noctpoeHue rpapukoB GyHK- Haxoauthb ¢ nomouibio rpadpuka QyHKIMY 3HAUEHUE OJTHON U3 pac-
Yucnosbie CMaTPUBAEMBbIX BEJIMUYUH 10 3HAUYEHUIO APYTOM.




GyHkuun
CAY

muii. [Ipumeps! rpadukoB GpyHKIMH, OTpa-
KAIOIIUX PeaTbHBIC MTPOIECCHI.

@DyHKIUH, OTIUCHIBAIOLINE MIPSIMYIO H 00-
paTHYIO MPOIOPIIHOHAIBHBIC 3aBUCHMO-
ctu, ux rpaduxu. ['unepdona. I'padpux
dyHkImn y = X2, ®yHKIHA Y = X2,

y = %3,y =+/x, ¥ = |x|; rpaduueckoe permme-
HHE YPABHEHUM U CUCTEM ypaBHEHUH

B HECIIOKHBIX Cilydasix BbIPaKaTh (POpPMYJI0H 3aBUCUMOCTH
MEXly BEJIMUYMHAMMU.

OnuceIBaTh XapakTep U3MEHEHHUS OJIHOM BEJINYMHBI B 3aBUCHMOCTH
OT U3MEHEHUS APYyTOH.

Pacno3naBath Bubl n3ydaeMbix pyHkuuii. [loka3siBaTh cxemMaTH-
YeCKH I10JI0’KEHUE Ha KOOPAMHATHOMN INIOCKOCTH I'pauKOB (PyHKIHIA
BH/JIA!

y=x%y=xy=Vx,y =

Hcnoub30BaTh PyHKIHOHAIBHO-TPa(HUYECKUE NPeACTABICHHUS
JUIsl PEIIEHUS U UCCIIEJOBAHNSI YPABHEHUN U CUCTEM YPaBHEHUH.
Ipumensth nudposBbie pecypchl Uil IOCTPOSHUS rpapuKoB QyHK-
Ui

IToBTOpPEHHE H

[ToBTOpEHNME OCHOBHBIX MOHATUN U METO-

Bblﬁl/lpaTb, NMPUMCEHATD, OLICHUBATH CIOCOOBI CpaBHCHHA YHCCII,

o0o0menune JI0B KypcoB 7 U 8 KJ1acCOB, 0000111eHEe BBIYUCIICHUH, IpeoOpa30BaHU BbIpaXKEHUH, pEILICHHs] yPAaBHEHUH.
(6 4) 3HaHUHI OcyuecTBaATh CAMOKOHTPOJIb BBIITOIHAEMBIX JEMCTBUN U CaMO-
IPOBEPKY pe3yJibTaTa BEIUMCIICHUH, TpeoOpa3oBaHuil, TOCTPOCHHH.
Pematp 3anqa4uu U3 peajibHOM KU3HM, IPUMEHATH MaTeMaTHye-
CKH€ 3HaHUs Ul PEIIEHUs 3a7ad U3 JPYTUX IpeIMETOB.
Pemath TekcTOBBIC 321a4M, CPAaBHUBATh, BLIOMPATH €cNOCO0BI pe-
LICHMsI 3a/1a41
9 kJaace
Ha3Banmue
paszena OCHOBHOE OcHOBHBIE BUABI
IeTeJILHOCTH 0P
(TemBbI) Kypca coacpikanuce o0yuarouuxcs
(4ncy10 4acoB)
Yucna u BbI- PannonanbHble uncia, uppauoHaIbHbIE Pa3zBuBaTh mpeacTaBIeHHsl O YMCIaX: OT MHOKECTBA HATYPAIBHBIX | https://www.yak
YHCJICHUS. YKclia, KOHEUHbIE U OECKOHEUYHbIE J1eCs- YHUCEJ 0 MHOKECTBA JIEUCTBUTENIBHBIX YHCEIL. lass.ru/
JelicTBUTEIB- TUYHBIE ApoOu. MHOXKECTBO 1eHCTBH- O3HAKOMHTBCSI C BO3MOKHOCTBIO IIPECTABIICHUS AEHCTBUTEIBLHOTO https://uchi.ru/

HbIC YHUCJIa

Ow

TCIIBbHBIX YHUCEII, JIeHCTBUTEIIFHBIC YHCIIa
Kak 0€CKOHEUYHBIC JCCATHYHBIC ,Z[p06I/I.
B3anMHO 0gHO3HAYHOE COOTBETCTBHE
MCKAY MHOXKCCTBOM JIEHCTBUTEIIHLHBIX

yyclia Kak 0€CKOHEUHO 1eCATUYHOMN 1poOU, NPUMEHSITh 1eCATHY-
HbIE PUOIMHKEHUS PAllIOHAIBHBIX M UPPALIMOHATIBHBIX YHCEN.
HN300pamxarhb NENCTBUTEIBHBIE YACIA TOUKAMU KOOPJANHATHOMN IIPsi-
MOH.

https://resh.edu.r

u/subject/12/5/
https://fincult.inf



https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/

YHCEJI U MHOKECTBOM TOUYEK KOOPAUHAT-
HOM MPSMOMU.

CpaBHeHME NEUCTBUTEIBHBIX YHUCEIL,
apudMeTUYECKHE IeUCTBUS C ICHCTBH-
TEJNBbHBIMU ynciaaMu. [Ipubmmkénnoe
3HAYCHHUE BEJIMYMHBI, TOYHOCTD MPUOITH-
skenus. Okpyrienue uncen. [Ipukuaka u
OIICHKA PE3yJIbTaTOB BHIUUCICHUI

3anuceIBaTh, CPABHUBATH M YNOPSIA0YNBATh JCHCTBUTEIbHBIC
qucia.

BbINOHATH, COYETast yCTHBIE U IUCbMEHHBIE IPUEMBI, apu¢MeTH-
YecKHe JeiCTBUS C PallMOHAIIBHBIMY YUCIIaAMU; HAXOAUTh 3HAUYCHUS
CTENEHEH C LENBbIMU [T0KA3ATEISIMU U KOPHEH; BBIYHCIAATH 3HAYCHUS
YHCJIOBBIX BBIPA)KECHUH.

IHony4yuTh npeacraBjieHue O 3HAYUMOCTH JCUCTBUTENBHBIX YHUCEII B
IIPAKTUYECKOU ACSITEIbHOCTH YEJIOBEKA. AHAJIM3UPOBATH U 1eJIaTh
BBIBO/IbI O TOYHOCTHU TPUOIMKEHUS IEHCTBUTEIBHOTO YHCIIA IIPH
pEelLlIeHnN 3a1au.

OKpyIJIsATh JEHCTBUTEIBHBIE YACIIA, BHINOJHATH NPUKHIKY pe-
3yJbTaTa BEIYUCICHUH, OLEHKY 3HAUE€HUI YHUCIIOBBIX BBIPAKEHUM.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMAaTUKU

o/teaching/meto
dicheskie-
materialy/
https://oge.sdam
gia.ru/

YpaBHeHus u
HepaBeHCTBA.
YpaBHeHus ¢
O/THOM mepe-
MEeHHOM

(14 4)

JInnelinoe ypaBHeHue. Pemenue ypaBHe-
HUH, CBOJSIIMNXCS K JIMHCHHBIM.
KBagparHoe ypaBHeHue. Pemenue ypas-
HEHW, CBOISIIMXCA K KBaApaTHBIM. bu-
KBaJpaTHbIC YPABHEHMUS.

IIpuMmepsl perieHns ypaBHEHUN TPEThen
Y 4YeTBEPTOU CTENEHEN PA3JIOKEHUEM Ha
MHOKHTEIIH.

Pemenne npoOHO-palinOHATBHBIX ypaB-
HEHUM.

Perenne TekCTOBBIX 337124 anredpande-
CKHM METOJIOM

OcBauBaTh, 3aI0MMHATH U IPUMEHSATH rpauuecKkne MeToAbl
IIPU PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM.

Pacno3naBaThb 11ebie ¥ IpOOHBIC YPaBHEHHS.

PemiaTs JiMHeiiHbIe H KBAIPATHbIC YPABHEHUsl, YPABHEHUS, CBO/IS-
Mecs K HUM, IpocTeire ApoOHO-palliOHaIbHbIE YPaBHEHHUS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIIEHNS TEKCTOBBIX 33/1a4, 00-
CY’K/IaTh UX M peliaTh TEKCTOBBIE 337a4ll pa3HbIMU CIIOCOOAMHU.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMaTUKU

YpaBHeHus u
HEPaBEeHCTBA.
Cucrempl
yPaBHEHUI
(14 v)

JInneliHOEe ypaBHEHME C IByMs [IEPEMEH-
HBIMH U €ro Tpaduk.

Cucrema IByX JIMHEMHBIX YPAaBHEHHI C
JByMsI IIEPEMEHHBIMU U €€ pelieHue. Pe-
HIEHUE CUCTEM JIBYX YPAaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTCIICHH.

['paduueckast UHTEPIIPETALUS CUCTEMbI
YpPaBHEHUH C ABYMs NIEpeMeHHbIMH. Pe-

OcBauBaTh U NPUMEHSATH TPUEMBI PEIICHHUS CUCTEMBI JIBYX JIMHEH-
HBIX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEMBI JIByX ypaBHE-
HI/If/i, B KOTOPBIX OJJHO YPAaBHCHUE HEC SABJIACTCA JIMHEHHBIM.
Hcnoab3oBath QyHKIIMOHATBEHO-TpAapUUECKUE IPEICTABICHUS JUIS
PE€UICHUA U UCCJICAOBAHUSA ypaBHeHI/Iﬁ U CUCTEM.

AHAIU3MPOBATH TEKCTHI 3314, PelIaTh UX aJreOpandyecKuM Crio-
co0OM: mepexoAuTh OT CIOBECHON (POPMYJIMPOBKHU YCIOBHS 3a/1a41
K anreOpanyeckoil MOJIENH MMyTEM COCTaBJICHUS! CUCTEMBI YPaBHEHUH;
pelaTh COCTaBICHHYIO CHCTEMY YPaBHEHUH; HHTEPNPETHPOBATH
pEe3yJbTar.



https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/

IICHHE TEKCTOBBIX 3aja4 aredpande-
CKHM CIIOCOOOM

3HAKOMHTBCS € MCTOPUEH Pa3BUTHSI MAaTEMaTUKU

YpaBHeHust u

Yucnosbie HEPAaBCHCTBA U UX CBOMCTBA.

qHTaTb, 3aluCbiBaTh, IOHUMATb, HHTEPIPETUPOBATDH HCPABCH-

HepaBeHCTBA. JIuneiiHble HEpAaBEHCTBA C OHOM Iepe- CTBA; UCMOJIb30BaTh CUMBOJIMKY Y TEPMUHOJIOIHIO. BBIMOMHATSH Ipe-
HepasencrBa MEHHOMW U UX pEIICHHUE. 00pa30BaHUs HEPABEHCTB, MCIOJIB30BATh [UIs IPe0Opa3oBaHus
(16 9) CucreMbl TUHENHBIX HEPABEHCTB C OJ1- CBOMCTBA YUCIIOBBIX HEPABEHCTB. Pacno3HaBaTh JIMHEWHbBIC U KBaJI-
HOM NEPEMEHHON U UX PEUICHUE. paTHbIE HEpAaBEHCTBA. PemaTe TMHEHbIe HEPABEHCTBA, CUCTEMBI JIN-
KBazpaTHble HEpaBEHCTBA U UX pellle- HEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINX KBapaT-
HUE. HOE HEPABEHCTBO, U pelIaTh UX; 00CYKAATh IOJYyYCHHbIEC PELICHUS.
['paduueckas uHTEpIIpETALIUs HEPA- HN300paxkarh penieHre HepaBEHCTBA U CUCTEMbl HEPABEHCTB HA YHC-
BEHCTB U CCTEM HEPABEHCTB C JBYMs JIOBOY IIPSIMOM, 3aIMCBHIBATh PELICHUE C TOMOLIbIO CUMBOJIOB.
[IEpEMEHHBIMU Pemartpb kBajpaTHbIE HEPABEHCTBA, UCIIOJIB3YS I'paduyecKue npe-
CTaBJICHHUS.
OcBauBaTh U IPUMEHSATH HEPABEHCTBA IIPU PELICHUH PA3IMYHbIX
3aJ1a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPO- BAHHBIX
DyHKIUH KBanpatuunas Gynkuus, e€ rpaduk u Pacno3naBaTth BU/bI H3y4aeMbIX (YHKIHN; WJIIOCTPUPOBATH CXe-
(16 1) cBoiicTBa. [lapabona, koopuHaTHI Bep- MATH4YeCKH, 00bACHATDH PACIIOJIO0KEHUE HA KOOPAMHATHOMN IUIOCKO-
LIMHBI TapaboJIbl, 0OCb CHMMETPUH Iapa- ctu rpaduKoB PyHKIUI BUA:
6oubl. CreneHHble PyHKIUH C HATYpalb- y=kx,y=kx+b,y :E’
HBIMH MOKa3aTeAMHU 2 u 3, ux rpaduxu y=axd+bx+c y= )2‘3’
U CBOMCTBA. .
Tpaduxn dyHKImiA: y=+x,y= |ic| B 3aBUCHUMOCTH OT 3HaYCHHI KO3(PPHUIIMEHTOB; OTHCHI-
y =kx, y = kx + b, BaTh UX CBOMCTBA.
Kk Pacno3naBartp kBajpaTHuHyto GyHKIUIO 110 Gpopmyse. [IpuBoauTh
X NpHUMepbI KBaIPaTUYHBIX 3aBUCUMOCTEN U3 peanbHOH KU3HU, (u-
y=ax’ +bx +c, 3UKH, FeOMETpHUH. BBISIBJAATH 1 0000111aTh 0COOEHHOCTH rpaduka
y=x3,y=/x, KBaJPaTUYHOMN (pyHKIIMH
y = |x| y=ax’*+bx +c.
CTponTh U H300paxkaTh cXeMaTHYeCKHU TpapUKU KBaIPaTUIHBIX
(yHKIMIA, 3a1aHEBIX (GOPMYJIaMH BHIA V = ax’, y = ax’ + (|, y = a(x
+p)% y=ax’+bx +c
AHAJIM3UPOBATH U MPUMEHSATH CBOCTBA N3YUYEHHBIX QYHKUIUN
JUIS X IOCTPOESHHMSI, B TOM YHCJIE C TOMOIIBIO IU(PPOBBIX PECYPCOB
YucJiioBbie [ToHsATHE YMCIIOBOM MTOCIIEIOBATENBHO- OcBauBaTh U NPUMEHSITh UHJIEKCHbIE 0003HAYEHUS, CTPOUTH pe-

CTH.




nocJjieg0Ba-
TEeJHbHOCTH
(15 49)

3aiaHue MOCIe10BaTEIbHOCTH PEKYP-
peHTHOH GopMyoi u popmyoit N-ro
YJICHA.

ApudmeTrnueckast U reoOMeTpUYecKas
nporpeccuu. @opmyiisl N-ro yieHa
apupMETUIECKON U TEOMETPUUECKON
IIPOrPECCUil, CyYMMBI IIEPBBIX /1 YICHOB.
N3o0pakeHue 4ieHOB apruhMeTHIECKON
Y TEOMETPUYECKON IIPOrPECCUM TOUKAMHU
Ha KOOPJAMHATHOM MIO0CKOCTH.
JIMHENHBIN ¥ DKCIOHEHUMUAIIBHBIN POCT.
Ci10XHbI€ TPOLIEHTHI

YyeBble BbICKA3BIBAHMSA C UCII0JIb30BAHUEM TEPMUHOJIOTUH, CBSA3AH-
HOMW € OHATHEM I1OCIIE0BATEIbHOCTH.

AHaIU3MPoOBaTh GOpPMYITy N-TO WiEHA MTOCIEI0BATEILHOCTH UM Pe-
KyPPEHTHYIO (hOpMyJly M BBIYHCIATH YICHBI [10CIE10BaTEIbHOCTEMH,
3aJJaHHBIX ATUMHU (OPMYJIaMHU.

YcTranaBJaMBaTh 3AKOHOMEPHOCTB B IIOCTPOCHHUH TOCIIE0BATENb-
HOCTH, €CJIN BBIIKCAHBI IEPBbIE HECKOJIBKO €€ YJICHOB.
Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUYECKYIO ITPOrPECCUn
IIPU pa3HbIX COCO0ax 3aAaHMUs.

PemaTsh 3a1aun ¢ ucnosnb3oBaHueM (Gpopmyii N-ro uieHa apupmeTu-
YECKOM U T€OMETPUYECKOHN IIPOrPECCHM, CYMMBI IIEPBBIX /1 YJICHOB.
M300paxkaTh 4ieHBI IOCIEA0BATEIBHOCTH TOYKAMHU Ha KOOPIUHAT-
HOM IJIOCKOCTH.

PaccmaTpuBaTh NpHMepsbI NPOLECCOB U SBJICHUN U3 pEaIbHON
KU3HU, WUTIOCTPUPYIOIINE U3MEHEHUE B apu(hMETUUECKOM Mporpec-
CHH, B TEOMETPUUYECKON MPOrpecCuu; U300paxkaTb COOTBETCTBYIOLIHE
3aBHCUMOCTH IrpauyecK.

Pemate 3aga4u, CBA3aHHbBIE C YUCIIOBBIMU I10CJIEI0OBATEIIBHOCTSIMH,
B TOM YHCIIE 33[]Ja4M U3 pealbHOM )KU3HH C UCIOJIb30BaHUEM LU PO-
BBIX TEXHOJIOTMH (3JEKTPOHHBIX TaOJIHUI, IPahUIECKOro KaJIbKyJIs-
TOpa M T.IL.).

Pematp 3a1aun Ha CIIOKHBIE NIPOLIEHTHI, B TOM YUCIIE 33J]a4H U3 pe-
aJIIbHOM MPAKTHUKH (C UCHIOJIb30BAHUEM KaJIbKYJISATOPA).
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMATUKH

IMoBTOpEHUE,
00001IeHME,
cucreMaTu3a-
MU 3HAHU
(18 )

Yucaa v BLIYHCIEHUs (3aTUCh, CPaBHE-
HUE, IEeHCTBUS C AEHCTBUTEILHBIMH YHC-
JlJaMU, YUCJIOBasd 1MpsaAMasi; MpoucHTLI, OT-
HOUICHUSI, IPOIIOPIIMU; OKPYTIICHUE, TIPH-
OMKeHUE, OIIEHKA; PEIICHNE TEKCTOBBIX
3a7a4 apu(pMETHYECKHM CIIOCOOOM)

OnepupoBaTb NOHATHSIMHU: MHOXECTBO, IIOJJMHOKECTBO, ONIEPALIUT
HaJ/l MHOXKECTBaMH; HCMOJIb30BaTh rpaduyeckoe npeacTaBleHne
MHOECTB ISl OIMCAHUSI pEaIbHBIX ITPOLIECCOB U SBJICHMM, IIPU pe-
IICHUH 33/1a4 U3 JPYTUX yUYEOHBIX NMPEAMETOB.

AKTYaJIM3MPOBATh TEPMHHOJIOTHIO U OCHOBHBIE e CTBHS, CBSI-
3aHHBbIE ¢ YHCJIAMM: HATYPaAIbHOE YUCIIO, IPOCTOE U COCTABHOE
YHUCIIA, JETUMOCTh HATYPaJIbHBIX YHMCEIl, IPU3HAKH JIEIMMOCTH, 1ie-
JI0€ YUCII0, MOJTyJIb YUCIIa, OOBIKHOBEHHAS M JIeCATUYHAs Apo0H,
CTaHJIaPTHBIN BUJ YUCIa, apudMeTHyecKuil KBaIpaTHbII KOPEHb.




OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX
HOACHUTEJBHASA 3AIINCKA

I'eomeTpus Kak OIMH U3 OCHOBHBIX Pa3/€IIOB IIKOJIbHON MaTEMAaTUKH, UMEIOILMM CBOEH LIETIBIO
o0ecrneuynTh N3y4eHUe CBOIMCTB U pa3MepoB (UTyp, UX OTHOLICHUH U B3aUMHOE PacCIOIOKEHUE, OMH-
paeTcst Ha JOTMYECKY0, 10Ka3aTeIbHYI0 JIMHUIO. LIEeHHOCTh N3y4YeHMsI TEOMETPUN HA YPOBHE OCHOB-
HOTo 0011ero o0pa3oBaHus 3aKJI0YAETCS B TOM, YTO 00YyYarOLIUiics YUUTCS IPOBOAUTH JOKA3aTeNlb-
HBIE PaCCy’KIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIIOUEHUS, OKa3bIBaThb UCTUHHBIE YTBEP)KICHUS U
CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH PACCYKIACHHS «OT IPOTUBHOI0», OTIMYATh CBOMCTBA
OT IIPU3HAKOB, POPMYIUPOBATH OOpPATHBIC YTBEPIKIACHHS.

BTopoii IeHHOCTBIO N3Y4YEHHS TEOMETPHH SABIIICTCS UCIOIb30BAaHUE €€ KAK MHCTPYMEHTA IIPU
pELIeHNH KaK MaTeMAaTUYECKUX, TaK M MPAKTHUUYECKUX 3a/lad, BCTPEUAIOLIUXCS B PEAIbHOM KU3HHU.
OOyuaromiuiics 10KEH HayUUThCsI OIIPEACIIUTh TEOMETPUUECKYIO (PUTYpY, OIIMCATh CII0BAMH JIaHHBIN
YepTEXK MM PUCYHOK, HAWTH IJIOUIA (b 36MEIBHOTO YYaCTKa, PACCYMTATh HEOOXOAMMYIO JUTHHY ONTO-
BOJIOKOHHOTO Ka0ellsl Wi TpeOyeMble pa3Mephl rapaxa AJisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTO-
pasi, BBIUUCIUTENbHAS JIMHUSA B U3y4eHUU reoMeTpu. [1pu periennn 3aad npakTHYECKOro Xxapakrepa
00yyYaroIuics yUUTCS CTPOUTh MaTeMaTHUECKUE MOJICNIN PealIbHBIX KU3HEHHBIX CUTYyalui, IPOBO-
JUTh BBIYUCIIEHUS U OLIEHUBATh a/IEKBaTHOCTh MOJIYYEHHOTO PE3yJIbTaTa.

Kpaiine Ba)xHO MOT4EPKUBATH CBA3H F€OMETPHUH C IPYTHMHU YUEOHBIMH MPEeIMETaMU, MOTHBH-
POBAaTh UCMOIB30BATH ONPECIICHHS TEOMETPUUYECKUX (PUTYP U MMOHATUH, JEMOHCTPUPOBATH TPHMEHE-
HUE MOJIy4E€HHBIX YMEHHUH B QU3UKE U TEXHUKE. DTHU CBSA3M Haubosee spKo BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckie COOTHOMICHUs, «MeTo koopanHaT» U «Teopema [Iudaropar.

VYuebnblil Kypc «I'eomeTpus» BKIIOYAET ClEAyIOIINEe OCHOBHbIE pa3fielibl coaepxanus: «l eo-
MeTpHYecKre (GUTypBl U UX CBOMCTBaY, «M3MepeHne TeOMETPUYECKIX BEIMIHHY, «JleKapToBBI KOOp-
JMHATHI HA TIIOCKOCTHY, «BekTopbl», «/IBrkenus miockoctny, «IIpeodpasoBanust mogo0us.

OO1u1ee yKcI0 4acoB, PEKOMEHI0BaHHbIX I U3yueHHs yueOHoro Kypca «l eomerpusiy, — 204
yaca: B 7 kjacce — 68 yacoB (2 yaca B HeJen0), B 8 kitacce — 68 yacoB (2 yaca B HeZIelN0), B 9 kiacce
— 68 yacoB (2 4yaca B HEJICIIIO).

COJAEPKAHUE OBYYEHUA

7 kJacce

Hauanbsubie nonsaTus reomerpun. Touka, npsimasi, OTpe30K, Jdyd. Yroi. Buasl yrios. BepTukanbHbie
U CMEKHbIe yribl. buccekrpuca yria. Jlomanasi, MHOroyrojasHuk. IlapamiensHoOCTs U EpIIEHIUKY-
JSIPHOCTH MPSAMBIX.

Cummerpuunsle purypsl. OCHOBHBIE CBOMCTBaA OceBoi cuMMeTpuu. [IpruMepsl cuMMETpHH B OKpYKa-
IOLIEM MHUpE.

OcCHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TUHEUKH.

Tpeyronbauk. Beicota, MenuaHa, OuccekTpuca, X cBoiicTBa. PaBHOOEIPEHHBIN U paBHOCTOPOHHUIN
TpEYroibHUKHA. HepaBeHCTBO TpeyroyibHUKA.

CaolicTBa U PU3HAKK paBHOOEIPEHHOIO TpeyroyibHUKa. [Ipu3Haky paBeHCTBa TPEYTOJIbHUKOB.
CBolicTBa M IIPU3HAKU NapauIEIbHBIX NpsiMbIX. CyMMa yIiIOB TpeyrosibHMKa. BHemHue yrisl Tpe-
YTOJIbHHUKA.

[IpsimoyronbHbIii TpeyroabHUK. CBONCTBO MEAMAHBI MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEAEHHON
K runorenyse. [IpusHaku paBeHCTBa IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOIBHBIN TPEYTOJIBHUK
¢ yriioM B 30°.

HepaseHnctBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeOpeMa O
OosbleM yrie u OoJblIel CTOpoHe TpeyroyibHuKa. [lepneHauKysp 1 HaKJIOHHAs.

['eomeTpuyeckoe MecTo Touek. bruccekTpuca yriia u cepeIMHHbBIN NEPIEHINKYJIISP K OTPE3KY KaK reo-
METPUYECKHE MECTa TOUEK.



OKpyXHOCTb M KpYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anMHOE pacnoyioxkeHne OKPYKHOCTH U IIpsi-
Moii. KacaTenbHas u cekymas K okpy>KHOCTH. OKpy’>KHOCTb, BIIUCAHHAs B yroJ. BrincanHas u onu-
CaHHasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 kiacce

UYersipéxyronbauku. [lapamnenorpaMm, ero npu3Haku U CBOMCTBA. YacTHBIE Cily4yan apajjiesiorpam-
MOB (TPSMOYTOJILHUK, pOMO, KBaJIpar), UX MPU3HAKK U CBOWCTBA. Tpamenus, paBHOOOKas Tpamerus,
e€ colicTBa U npu3Haku. [IpsMoyroapHas Tpanenus.

Meton yasoenust Menuansl. LlenTpanbHas cuMMeTpus.

Teopema daneca u Teopema 0 NPONOPLHMOHANBHBIX O0Tpe3kax. CpeHue TMHUK TPEYTOJbHUKA U Tpa-
nenuu. LleHTp Macc TpeyronbHUKa.

[TonoOue TpeyronabHUKOB, K03 dunuent noxodus. IIpusnaku mogodbus tpeyroabHukos. [Ipumene-
HUE 10100us TP pEIIeHUH MTPAKTUYECKHUX 3a/1a4.

CoiicTBa 1uiomaael reomerpuueckux ¢uryp. @opmyssl s IOMIAN TPEYTOIbHUKA, TTapajlieio-
rpamma, pom6a u Tparneunu. OTHOLICHHE IO TOA00OHBIX QUTyp.

Boruncnenue niomiaieil TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemieHuN NpaKTHYECKUX 3a1ad.

CuHyC, KOCHUHYC, TAHT'€HC OCTPOTO yIJIa IPSIMOYIOJIbHOTO TPEYroJbHUKAa. OCHOBHOE TPUTOHOMETPH-
YEeCKOe TOKIECTBO. Tpuronomerpuyeckue GyHkimu yrios B 30°, 45° u 60°.

BrniucanHbIe ¥ IEHTPAIbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHOU M XOPIOH. YTJIbl MEXKIY XOPJIaMHU U Ce-
KyIIMMH. BrimcaHHble U ONKMCaHHBIE YETBIPEXYTOJIbHUKN. B3auMHOE PACIIOIOKEHHUE IBYX OKPYKHO-
cteil. Kacanue oxpyxHocreit. OOuine kacateabHble K IBYM OKPY>KHOCTSIM.

9 kJjacc

Cunyc, xocunyc, TanreHc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO. Dop-
MYJIbl IPUBEACHHUS.

Pemenue TpeyronpHukoB. TeopeMa KOCUHYCOB U TEOpEMa CUHYCOB. Perienre npakTHyecKux 3a1ay ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6us. [lomobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o Mpou3BeACHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BECHUU OTPE3KOB CEKYIINX, TEOpEMA O
KBaJlpaTe KacaTelbHOM.

BexTop, unHa (MoyIb) BEKTOpa, COHANPABIECHHbIE BEKTOPBI, IPOTHUBOIIOJIOKHO HANIPaBJICHHbBIE BEK-
TOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpallMU HaJl BEKTOpaMu. Pa3noxeHne Bek-
TOpa IO JBYM HEKOJUIMHEApHBIM BeKTopaM. KoopaunaTs! BekTopa. CKalspHOE TPOU3BEAECHNUE BEKTO-
POB, IPUMEHEHHE ISl HAXOXKACHUSI UTUH U YTJIOB.

JlexapToBbI KOOPAMHATEI HA IUIOCKOCTH. Y PaBHEHMSI IPSIMOM M OKPY’KHOCTU B KOOpJMHATAX, Iepece-
YEHHE OKPY’KHOCTEN U MPAMBIX. METO] KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTONBHUKHU. [{nrHa okpykHOCTU. ['pagycHas u paguaHHasi Mepa yria, BbIUncIie-
HUE JIIUH 1yT OKpyXHocTel. [Inomans kpyra, ceKTopa, CErMeHTa.

JIBuKEeHMsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUH (uryp (3nemeHTapHble npezicrasieHus). [lapan-
nenbHbIN nepexoc. [IoBopor.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ybTaThl OCBOCHUS MTPOrpaMMbl Y4eOHOTO Kypca K KOHILy 00y4eHus B 7 KJacce:

PacniozHaBath M3ydeHHbIE TeOMETpUYECKUE QUTYPBI, ONPEACTATh UX B3aUMHOE PACIONIOKEHUE,
n300pakaTh TEOMETPUUIECKUE (PUTYPHI; BBITIOJHATD YEPTEXKH 10 YCIOBHIO 3a1aun. 3mepsaTs mu-
HEWHBIE U YIJIOBbIE BEJIMYUHBI. Peliars 3a1aui Ha BBIYMCICHHUE JUIMH OTPE3KOB U BEJUYHUH YTJIOB.



JHenath rpy0yro OLIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYWH MPEIMETOB B peabHOM XKU3HHU, Pa3MEPOB
MPUPOIHBIX 00BEKTOB. Pa3znuuaTh pa3mMepsl 3TUX 0OBEKTOB O MOPSIKY BETHUHHBL.

CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh NPU3HAKH U CBOMCTBA PaB-
HOOEIPEHHBIX TPEYTOJIBHUKOB MIPH PEIICHUH 3a]1a4.

[IpoBOOUTE JIOTHYECKHUE PACCYKICHUS C UCIIOJIBb30BAHUEM I'€OMETPUUECKUX TEOPEM.
ITonp30BaThCsl MpHU3HAKAMU PABEHCTBA IMPSAMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUAHBbI,
MPOBEIEHHON K THIIOTEHY3€ IIPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PELIEHUU T€OMETPUYECKHUX 3a4a4.
Onpenenars MmapamuiebHOCTh MPSIMBIX C MIOMOIIIBIO YTJI0B, KOTOPBIE 00pa3yeT ¢ HUMH CEKYyIIasl.
Ornpenenars napaJyieIbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHHI OT TOUYEK OJTHOM Mpsi-
MOM JI0 TOYEK APYTroH MPsSIMOM.

Pematp 3a1aun Ha KiieT4aroit Oymare.

[TpoBOIUTH BEIYHMCIICHHS U HAXOUTh YUCIOBBIC U OYKBEHHBIC 3HAYCHHS YTJIOB B TEOMETPHUYECKUX
3a7ja4ax ¢ UCIIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX NP MEPECEUCHUHN JIBYX MapaJlICIbHBIX MPSAMBIX CeKyllel. Pemars npakruueckue
3a7]a4M Ha HaX0KJICHUE YTJIOB.

Bragets mOHSITHEM I€OMETPUUYECKOTO0 MECTa TOYEK. YMETh OINPEACNIATh OMCCEKTPUCY yTJia U Ce-
PEAVHHBIN NEPIEHAUKYJISP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOYEK.

DopMyIMPOBATH ONPEACIICHUS OKPY>KHOCTU U KPyra, XOpJAbl U IUAMETPa OKPYKHOCTH, MOJIB30-
BAaThCS UX CBOMCTBAMH. Y METh PUMEHSATH 3TH CBOMCTBA MPH PEIICHUH 33/1a4.

Bragete nmoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAaXOJIUTh €€ LIEHTP.
[Tonmb30BaTbest (pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM
TOYKE, U O TOM, UYTO CEpEAUHHBIE MEPIEHIUKYISAPbl K CTOPOHAM TPEYTOJbHUKA MEPECEKAOTCS B
OJTHOM TOYKE.

BrageTe noHATHEM KacaTelnbHOM K OKPY>KHOCTHU, MOJIb30BaThCSI TEOPEMOM O MEPIIEHAUKYJIAPHO-
CTHU KacaTeJIbHOW U pajinyca, MIPOBEAEHHOTO K TOUKE KaCaHUS.

[Tonp30BaThCs MPOCTEUIIMMU TE€OMETPUUYECKUMHU HEPABEHCTBAMM, MMOHUMATh MX MPAKTUYECKUN
CMBEICII.

[IpoBOIUTH OCHOBHBIE FT€OMETPUUECKUE TTOCTPOCHUS C IOMOILBIO LIUPKYJIA U TUHEHKH.

8 kiaacc

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, X 3JIEMEHTHI, IOJIb30BAThCS KX CBOMCTBAMH
NP PEIIEHNH TEOMETPUUYECKUX 3a]1a4.

[TpuMeHsTh CBOICTBA TOYKM NEpeceYeHUs MeANaH TPEeyroibHHUKa (IIEHTpa Macc) B PEIIeHUH 3a-
Jau.

BrageTs noHsiTHEM CpeAHEN IMHUM TPEYTrOJbHUKA U TPAIeLIUK, IPUMEHITh UX CBOWCTBA MPHU pe-
HIEHUH reoMeTpruuecKux 3a1ad. [lonp3oBaTecsa Teopemoi daneca U TEOPEMO 0 TPOMOPIHOHAIIb-
HBIX OTpE3KaxX, IPUMEHSATh UX JJIs PEIICHHS MPAKTUYECKUX 3a/1a4.

[IpuMeHsATh PU3HAKK TTO00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUUECKHX 3a/1a4.
[Tonb3oBatbes Teopemoit [Tudaropa s perennst reoMeTpudeckux 1 MpakTHueckux 3aaad. Ctpo-
UTh MAaTEMaTUYECKYIO MOJICIIb B MTPAKTUUECKHUX 33/1a4aX, CAMOCTOSITEIIBHO JeNIaTh YePTEK U HAXO-
JIUTh COOTBETCTBYIOLIUE JIJTUHBI.

Bnaners noHaTHsIMU CHHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO YIJIa MPSIMOYTOJIBLHOTO TPEYTOJIbHUKA.
[Tonb30BaTbCs 3TUMH MOHATUSAMHU JJIs1 PEIICHUS PAKTUYECKUX 3a/a4.

BrraucisaTs (pa3muuHbIMU CTIOCO0AaMH) TIOMIAL TPEYTOJIbHUKA U TUIOIIA A MHOTOYTOJIbHBIX (u-
ryp (MOAB3ysCh, Te HEOOXOAUMO, KATbKyIATOpoM). [IpuMEeHTh MOTy4YeHHBIE YMEHUS B MPAKTHU-
YECKHUX 3a/1ayax.

Bnaners mOHATUSIMH BINHUCAHHOTO M IEHTPAIBHOTO YIJIa, UCIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriiax, yriaax Mexay XopJaaMu (CEKyIIMMH) U yTJIe MeXKIy KacaTelIbHOW M XOPJIOW MpH pelieHUur
F€OMETPUUYECKHX 3a/1au.

BrageTs moHSATHEM OMUCAHHOTO YETHIPEXYTOIHHUKA, IPUMEHSITh CBOWCTBA OITMCAHHOTO YETHIPEX-
YTrOJbHUKA MPU PEIICHUH 3a/1a4.



[TpuMeHSTh MOTyYeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMaTHYSCKUE MOJCIH IS 3a1ad
peaanofx'I JKU3HU U MTPOBOAUTH COOTBCTCTBYIOIIUC BBIYHUCICHUSA C IPUMCHCHHUEM HOI[OGI/HI " TpHU-
TOHOMETPHUH (TIOJIb3YSICh, TJIe HEOOX0MMO, KAJIbKYJISITOPOM).

9 kjacc

3HaTh TPUTOHOMETPHYECKHE (PYHKIIMU OCTPBIX YTIIOB, HAXOJIUTH C UX MOMOIIBIO PA3TUYHbIC dJIe-
MEHTBI MPSMOYTOJIBHOTO TPEYToJbHHUKA («pEIIeHUe MPSIMOYTOJIbHBIX TPEYyroJIbHUKOBY). Haxo-
JUTH (C TOMOUIBIO KaIbKYJIATOPA) AJTUHBI U YIJIBI 1151 HETAOIMYHBIX 3HAYCHUH.

[Tonp3oBatbest opMyJaMyu MPUBEICHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM TOXKIECTBOM JUIS
HAXO0X/ICHUS COOTHOILIEHUIN MEXy TPUTOHOMETPUUECKUMHU BETMYUHAMHU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JJISl HAXOXJICHUS Pa3IMYHBIX 3JIEMEHTOB Tpe-
YTOJIbHUKA («pEUICHHE TPEYTOIbHUKOBY ), IPUMEHSATh UX MPHU PEHICHUH FeOMETPUUYECKUX 3a/1a4.
Branets monsTusMU mpeoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA00HBIX (QHTY.
[Tonb30BaThCs CBOWCTBAMU MTOA00MS IPOU3BOIBHBIX GUTYDP, YMETh BHIYUCISATH JUIMHBI U HAXOIUTh
yriabl y nogo0HbIX ¢uryp. IlpumensTs cBoiicTBa mo1o0us B MPaKTUYECKHUX 3a7adax. Y METh MPH-
BOJIUTH MIPUMEPHI MOJAOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThCst TEOPEMaMH O POU3BEICHIH OTPE3KOB XOP/, O POU3BEACHUH OTPE3KOB CEKYIIHX,
0 KBaJIpaTe KacaTelbHOM.

[Tonp30BaTbCsl BEKTOpAaMU, TOHUMATh WX TEOMETPUYCCKHA U (PU3MUECKUI CMBICI, TIPUMEHSTH UX
B PEIICHUU T€OMETPUUYECKUX U PU3NUYECKUX 3a1a4. [[puMeHsTh cKansipHOe IPOU3BEICHUE BEKTO-
POB JUIsl HAXOKACHUS JUTMH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPJAMHAT Ha IJIOCKOCTH, IPUMEHSTh €r0 B PEHICHUH T€OMETPUUCCKUX
U TIPAKTHYECKUX 3aj1ad.

Brnagets moHATHSIMH MPABUIIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JJTUHBI IYTH OKPYXK-
HOCTH U PaJUaHHON MEpHI yIiIa, yMETh BBIYHCIIATH IUIOMIAh KpyTa U €ro yactei. [[pumMeHsTs no-
Jy4yeHHbIC YMEHHUS B IPAKTUUYECKHUX 33]]a4ax.

HaxoauTs ocu (Miv IEHTPBI) CHMMETPUH QUTYD, IPUMEHSTH IBUKEHUS IUIOCKOCTH B TPOCTEUIIINX
CIIyJasix.

[TpuMeHSTH MOTyYeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJEIH IS 3a7ad
peasibHO KU3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM TO100UsI U TPH-
TOHOMETPUYECKUX (PYHKINH (TIOTIB3YSCh, IIe HEOOX0IUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 kJ1acc
Ha3Banue
pa3jiena OCHOBHOE OcHOBHBIE BUIBI
NeATeJILHOCTH 20P

(Tembr) Kypca coneparme 00y4aI0IHXCH

(4uCjI0 YacoB)
IIpocreiime reo- [Tpocreiimne reomeTpuyeckue 00beKThl: | POPMYJIMPOBATH OCHOBHBIE IOHATHUS U OIIPEJICICHHUS.
MeTpuYecKue (pu- TOYKH, TpSMbIE, JIy4Yd U yTIJbl, MHOTO- | Pacmo3dHaBaTh H3ydeHHBIE reoMeTpuieckue (GUrypsl, onpenessiTh
rypbl M HX CBOCTBA. | YIOJILHUK, JJoMaHast. CMEKHbIE M BEPTH- | UX B3aMMHOE PACIIOJIOKEHHE, BBIMOJHATEL YEPTEXK 0 YCIOBUIO 32- | https://www.yak
HN3mepenue reomMeT- | KanbHbIC yriibl. PaboTra ¢ mpocTedmumu | 1ayu. lass.ru/

PUHYECKHUX BECJININH
(14 v)

yeprexamu. Vi3Mepenne TMHENHBIX U yT-
JIOBBIX BEJIMYUH, BBIYHMCIECHUE OTPE3KOB
U yTJIOB.

[Tepumerp u muomanb ¢GuUryp, cocras-
JICHHBIX U3 NPAMOYTOJIbHUKOB

IIpoBoauTh mpocCTEHIIME MOCTPOCHUS C MOMOLIBIO LUPKYJS U JIH-
HEWKH.
N3mepsATH JIMHENHBIE U YTIIOBbIE BEIMYMHBI TEOMETPUUECKHUX U ITPaK-
THYECKUX OOBEKTOB.
OnpeneasiTe «Ha TJIa3» pa3Mepbl PEATbHBIX 00HEKTOB, MPOBOIAUTH
rpyOyro OLleHKY MX pa3mepoB. PemaTh 3a1aun Ha BBIYMCICHHUE UIUH
OTPE3KOB U BEJIMYMH YIJIOB.
PemiaTsb 3a1aun Ha B3aMMHOE PACIIONIOKEHHE TEOMETPUUECKUX PUTYP.
IIpoBoauTk KnaccuuKaluio yrioB, BBIYMCIAATH JUHEHHBIE U YTII0-
BbI€ BEJIMYUHBI, NPOBOJAMTh HEOOXOIMMBIE JOKa3aTEeNIbHBIE PacCyK-
JICHUSL.

3HAKOMHTBCS ¢ HCTOPHE pPa3BUTHS T€OMETPUU

https://uchi.ru/
https://resh.edu.
ru/subject/12/5/
https://fincult.in
fo/teaching/met
odicheskie-
materialy/
https://oge.sda
mgia.ru/

TpeyrojbHuku
(22 v)

[TonsiTie 0 paBHBIX TPEYTOJbHUKAX H
NIEPBUYHBIE TPEACTABIEHUS O PaBHBIX
(xoHrpy’HTHBIX) ¢urypax. Tpu npu-
3HaKa PaBEHCTBA TPEYTOJIbHUKOB.

[Tpu3Haku paBeHCTBAa MPSIMOYTOJIbHBIX
TpeyrojabHUKOB. (CBOMCTBO MeIUaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOOepeHHbIE M PaBHOCTOPOHHHE

Pacno3HaBaTh napbl paBHBIX TPEYroOJIbHUKOB Ha FOTOBBIX YepTEk,ax
(c ykazaHHEM IPU3HAKOB).

BoiBoauTh cienctBus (paBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJILHUKOB.

®opMyJIMPOBaTh ONPEICIECHUS: OCTPOYTOJIBHOIO, TYIOYTOJBHOTO,
PSIMOYTOJIBHOT0, PaBHOOEIPEHHOT 0, PABHOCTOPOHHETO TPEYTOJIbHH-
KOB; OMCCEKTPHUCHI, BBICOTHI, MEUAHbl TPEYTOJIbHUKA; CEPEIMHHOTO
NIEPIEHIUKYIISIpa OTPE3KA; IEPUMETPA TPEYTOJIbHUKA.
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TpeyrosibHUKU. [Ipu3Haku M cBolcTBa
PaBHOOEPEHHOTIO TPEYTOJbHHKA.
[IpoTuB OGoJbIIEH CTOPOHBI TPEYTOJb-
HUKA JISKUT OOJIBIIUN YO,
[Ipocreliline HEpaBEHCTBA B TEOMETPUU.
HepasenctBo TpeyronpHuka. Hepasen-
CTBO JIOMaHOM.

[TpsIMOYTONBHBINA TPEYTOJBHUK C YIJIOM
B 30°.

IlepBble MOHATHS O JOKA3aTENbCTBAX B
T€OMETPUH

®opMy.IMPOBATH CBOICTBA U MPU3HAKU PABHOOEAPEHHOTO TPEYTOJIb-
HUKA.
CTpouTthb 4epTexy, peliaTh 3a4a4M C IIOMOIIbIO HAXO0XKJIECHUS PaB-
HBIX TPEYTOJIbHUKOB.
IIpumeHATH IPU3HAKY PAaBEHCTBA NPSMOYTOJBHBIX TPEYTOJIbHUKOB B
3aaydax.
Hcnoan3oBats 1udpoBbie pecypchl AJsl MCCJIEA0BAHUS CBOWCTB
u3ydaembIx Guryp.

3HAKOMMTBCS € HCTOPHEI pPa3BUTHS T€OMETPUU

IHapanieabHble nps-
Mble, CyMMa YIJI0B
TPeyroJibHUKA

(14 g)

[TapajutenpHble NpsIMBIE, MX CBOMCTBA,
[IaTeiii nocrynar EBknuaa. Hakpecr se-
JKalue, COOTBETCTBEHHBIE M OJHOCTO-
poHHUE YTkl (00pa-30BaHHbIE IPU Mepe-
CEYCHUH I1apaJUICIBHBIX IPSAMBIX CEKY-
miei).

[Ipu3Hak mapamienbHOCTH MPSAMBIX Ye-
€3 PaBEHCTBO PACCTOSHUM OT TOYEK OJI-
HOM IPSIMON 10 BTOPOH MPSIMOM.

CyMmMa yrioB TpeyrojbHUKa U MHOTO-
YrOJIbHUKA.

Brennue yrisl TpeyroJbHUKa

®opMyJIMPOBaTh MOHATHE [TAPAILIEIIBHBIX IIPSIMBIX, HAXOAUTb
IIPAKTUYECKHE IPUMEPBI.

H3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX IPU NEPECEUEHUH MTapall-
JICNIBHBIX MPSIMBIX CEKYILEH.

IIpoBoauTh A0Ka3aTeIbCTBA NAPAJUIETBHOCTU JBYX MPSIMBIX C IO-
MOIIBIO YIJIOB, 00Pa30BAHHBIX MPH MEPECEUCHUN ITUX NMPSMBIX Tpe-
Thel MpsAMON. BBIYMCAATH CyMMYy YyIJIOB TPEyroJIbHUKAa U MHOTO-
yTOJIbHUKA.

HaxoauTh uncioBele U OyKBEHHBIE 3HAUEHUS YIJIOB B F€OMETpUYe-
CKHX 3aJjauyax C HMCIIOJIb30BAaHUEM TEOPEM O CyMME YIJIOB TPEYIoOJib-
HUKA U MHOTOYTOJIbHUKA.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI T€OMETPUU

OKpYy/KHOCTBH M KPYT.
I'eomerpuyeckue mo-
CTPOCHUs

(14 9)

OKpy’>KHOCTb, XOpPJbl U JIHAMETPbI, UX
cBoiicTBa. KacarenbHas K OKpY>KHOCTH.
OKpy’XKHOCTb, BricaHHas B yroi. [Tons-
tue 0 'MT, npumeneHue B 3a1ayax. buc-
CEeKTpUCa M CEPEIVHHBIN IMEepPHEHINKY-
JSIp KaK FeOMETPUUECKUE MECTA TOYEK.
OKpy»XHOCTb, ONHUCaHHAas OKOJIO Tpe-
yrojapHUKa. BrnucanHas B TpeyroJIbHUK
OKPY’KHOCTb.

IIpocreiilne 3a1a4u Ha TOCTPOEHUE

D®opMyJIMPOBATH OIPeeSIeHUsI: OKPYKHOCTH, XOp/Ibl, AUAMETpa U
KacaTeJIbHOU K OKpY)KHOCTH. U3y4aTh UX CBOKCTBA, IPU3HAKU, CTPO-
uTh yeptexu. UceenoBarb, B TOM YHCIIE HCNOJbL3YH HU(POBBIE pe-
CYPChI: OKPY’KHOCTb, BIINCAHHYIO B YI'OJI; LIEHTP OKPY’KHOCTH, BIIU-
CaHHOM B YroJI; PaBEHCTBO OTPE3KOB KACATEIbHBIX.

Hcnoan3oBars MeToa ' MT 1u1s noka3arenbcTBa TEOPEM O Epeceye-
HUM OMCCEKTPHUC YTIIOB TPEYTOJIbHUKA U CEPEANHHBIX TTePIICHINKYIIS-
POB K CTOPOHAM TpeyroyibHUKa ¢ oMoiipo ' MT.

OsiaeBaTh NMOHATHSMHU BIIMCAaHHOM W OINHMCAaHHOW OKPY>KHOCTEU
TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX OKPYKHOCTEH.

Pemarb OCHOBHBIE 32/1a4H HA MOCTPOEHME: YIJIa, PABHOTO TAHHOMY;




CEePEeIMHHOTO MEPHEHIUKYISIPA JAHHOTO OTPE3Ka; MPSIMOM, TPOXOIs-
el 4Yepe3 JaHHYK TOYKY M MEePIeHAUKYISPHON JTaHHOW MPSMOI;
OVMICCEKTPHUCHI TAHHOTO YTJIa; TPEYTrOJIBHUKOB 110 PA3TMYHBIM JIEMEH-
TaMm.

3HAKOMHUTBCS ¢ HCTOPHEI Pa3BUTHSI T€OMETPUH

IloBTOopenue, 00600- [loBropenne u o0600meHNEe OCHOBHBIX | PemiaTh 3agauyM Ha NOBTOPEHUE, WLTIOCTPUPYIOIIUE CBSI3U MEXKIY

1eHue 3HAHMIT HOHSTHH M METOJIOB Kypca 7 Kiacca Pa3IMYHBIMU YacTSIMH Kypca

(44)

8 KkJ1acc
Ha3sBanmue
0 OcHOBHBIE BUBI
pasaena co;eﬂ(:::l:);e JeATeJILHOCTH 0P
(TembI) Kypca p 00y4JaIOHXCS

(4uCI0 4acoB)

YeTbIpEXyroJIbHUKH
(12 v)

[TapannenorpaMm, ero Npu3HaKku u
cBolicTBa. YacTHbIE ciyyau napasiesno-
rpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajI-
paT), uX MpU3HaKU U cBoiicTBa. Tpare-
1usi. PaBHOOOKast U IpsIMOYTOJIbHAsS
Tparneuuy.

Y nBoenue Meauansl. LleHTpanbHas
CUMMETpUs

H300paxkaTh 1 HAXOAUTH HA YEPTEIKAX YETBIPEXYTOJIBHUKU PA3ZHBIX
BUJIOB U UX DJIEMEHTBHI.
®opMyJIMPOBAThH ONPeeICHHS: ITapaJlJIeIorpaMMa, PSMOYTOJIb-
HUKa, poM0a, KBajipaTa, Tparneluny, paBHOOOKON Tpanenuu, npsmo-
yroJIbHOM Tpanenuu. /loka3bpIBaTh M HCMOJIb30BaTh NIPH PelIeHUuH
3aj1a4 NPU3HAKK U CBOICTBA: Mapajenorpamma, npsMoyrojbHUKA,
poMb0a, KBaJpaTa, Tpareuy, paBHOOOKOH Tpamneyuu, IpsMoyToib-
HOH Tpamnenuu.
IIpumeHSTH METO YABOECHUS MEANAHBI TPEYTOJILHUKA.
Hcnonb3oBath 1U(pPOBBIE PECYPCHI 1711 UCCIEA0BAHNS CBONCTB U3Y-
JaeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPUHU

www.yaklass.ru/
uchi.ru/
resh.edu.ru/subj
ect/12/5/

fin-
cult.info/teach-
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kie-materialy/
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Teopema daJjieca u
TeopeMa o Mponopuuo-
HAJBHBIX OTPe3KaXx,
MOA00HbIE TPEYro0JIb-
HUKH

(15 u)

Teopema Paneca u Teopema o0 poIop-
LMOHAJIBHBIX OTPE3KaX.

CpenHsist TMHUS TPEyToJIbHUKA.
Tpanenus, e€ cpeaHss TUHAS.
[IponopuuoHanbHbIE OTPE3KH, TOCTPOE-
HUE 4ETBEPTOrO MPONOPLHUOHATIBHOTO
OTpE3Ka.

IIpoBoaUTH MOCTPOEHHS C TOMOIIBIO HUPKYJISI U JIMHEHKH C UC-
0JIb30BaHKE TeopeMbl Paieca U TEOPEMBI O TPOMOPLUOHATIBHBIX OT-
pe3Kax, CTPOUTH YeTBEPTHIM MPONOPIMOHATIBHBIN OTPE3OK.
IIpoBoauTh J0Ka3aTENBCTBO TOTO, YTO MEIUAHBI TPEYTOJIbHUKA T1€-
pECEKarOTCsl B OJTHOM TOUKE, U HAXOAUTH CBSI3b C LICHTPOM Macc,
HAXOAUTH OTHOUICHHE, B KOTOPOM MEJUaHbl AENSATCS TOUKOM UX Te-
peceyeHus.
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CBolicTBa LIEHTpa Macc B TPEYTroOJib-
HUKE.

[Tono6HbIe TpeyronbHukU. Tpu npu-
3HaKa 0J00MsI TpeyroybHUKOB. [Ipak-
TUYECKOE IPUMEHEHHE

HaxoauTs 110100HbIE TPEYTOJBHUKN Ha TOTOBBIX YE€PTEKaX C yKasa-
HHEM COOTBETCTBYIOLIMX [IPU3HAKOB [TOJ00MS.
Pemiath 3a1a4m Ha 110100HBIE TPEYTOIBHUKH C TOMOIIBIO CAMOCTOSI-
TEILHOIO MOCTPOEHUS YEPTEKEN U HAXOKIEHHUS TOJOOHBIX Tpe-
yTOJBHUKOB.
IpoBoauTh A0KA3ATEIBCTBA C UCIIOJIL30BAHUEM IIPU3HAKOB 00~
ousi.
JIoKa3bIBATH TPU [IPU3HAKA I10100US TPEYTrOIBHUKOB.
IpuMeHATH MOJyYEHHBIC 3HAHKS IPU PEIICHUH T€OMETPUIECKUX U
NPAaKTUYECKHUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUN

[nomann. Haxoxkne-
HUe MnJomaaei Tpe-
YrOJIbHUKOB U MHOTO-
YrOJAbHBIX (pUryp.
[laomaay mogo0HbIX

buryp
(14 u)

[Tonsitre 06 00MIEH TEOpPHUH TUTOMIAIH.
DopMyIIbl IS IJIOMAAN TPEYTOJIbHUKA,
napajuresiorpamma. OTHOIIEHUE TUTOIIA-
Jieil TPeyroJbHUKOB C OOIIMM OCHOBA-
HHEM MJIM 00IIeH BBICOTOM. Brruncie-
HUE TUIOIIAEH CIOKHBIX (QUTYD uepe3
pa3OMeHHe Ha YacTH U JIOCTPOCHHUE.
[Tnomanu ¢uryp Ha kiieryaroil Oymare.
[Tnomanu nonooHeIx duryp. Beruucie-
HUE TUIoma e, 3a1auu C mMpaKTHye-
CKUM coJiep:kaHueM. Pemienue 3a1ad ¢
ITOMOIIBI0 METOa BCIIOMOTaTeILHOM
TLJIOIIA N

OBJjaneBaThb NePBUYHBIMU NMPEACTABJIEHUSAMH 00 00111l TEOpHUH
wiomaau (Mepsol), popMyIUPOBATH CBOWCTBA IIIOMIA/IN, BBISICHSTh
WX HATJISITHBIA CMBICTT.

BoiBoauTh (hopMyIIBI IIIOIIAIN MTapaIeiorpaMMa, TPEYroJlbHUKA,
Tparenuu u3 (GOpMyITbI TUIOIIATU PSIMOYTOJIbHUKA (KBaparTa). BbiI-
BOAUTH (OPMYIIBI IJIOMIAAH BBITYKIOTO YETHIPEXYTOJIbHUKA Yepes
JaroHaiy u yroi Mexxay Humu. Haxoaurs riomanu ¢uryp, u3oo-
paxEHHBIX Ha KJIeTYaTOM Oymare, MCNOJIb30BaTh pa30ueHne Ha Ja-
CTH U IOCTPOCHHE.

Pa3oupath npuMepbI UCTIOJIB30BaHUS BCTIOMOTATEIbHOMN TUTOIAIN
JUTSL pEeLIeHUs] TEOMETPUUYECKHX 3a/1ay.

Haxoautp ruiomaau mogo0HbIX GUryp.

BoiuncasTs mionaan pa3inuyHbIX MHOTOYTOJIBHBIX (PUTY.
PemaTh 3agaum Ha TUIONIA/Ib C MPAKTHYECKUM COJIEpKAHUEM

Teopema Ilngaropa u
HA4YaJ1a TPUTOHOMET-
pun

(10 )

Teopema [Tudaropa, e€ nokazareabCTBO
u npumenenue. OOparHas Teopema [1u-
¢aropa.

Onpenenenre TPUTOHOMETPUYECKUX
(GYHKIHI OCTPOTO yria, TPUTOHOMETPH-
YECKHE COOTHOLIECHHUS B IPSIMOYTOJIb-
HOM TpeyrojpHuke. OCHOBHOE TpUTO-
HOMETPHUYECKOE TOXKIECTBO.
COOTHOLIEHHsI MEKTy CTOPOHAMM B

Joxa3biBaTh TeopeMy [Indaropa, ucnoab3zoBaThb e€ B mpakTuye-
CKHMX BBIYMCIICHUSX.

®opMyIHUpPOBATH OIPEICIEHUS] TPUTOHOMETPHUECKUX (QYHKIUN
OCTpOTO yTJja, NPOBEPATHh X KOPPEKTHOCTb.

BbIBOAUTHL TPUTOHOMETPUUECKUE COOTHOILIECHUS B IIPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

HccienoBarb COOTHOLICHUS MEXAY CTOPOHAMHU B IIPSAMOYTOJIbHBIX
TpeyronpHuKax ¢ yraamu B 45° n 45°, 300 1 60° .




MPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yT-
mamu B 45° 1 45°; 30° u 60°

Hcnoan3oBath HopMyIbl IPUBEIACHUS U OCHOBHOE TPUTOHOMETPH-
YECKOE TOKIAECTBO Ul HAXOXKACHHS COOTHOILIECHUN MEXKy TPUTOHO-
METPUYECKUMHU (PYHKLIUSAMHI PA3IHUHBIX OCTPBIX YTJIOB.
IIpuMeHATH OTYYCHHBIE 3HAHUSA U YMEHUS IIPU PELICHUH NTPaKTH-
YEeCKUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHsI T€OMETPUU

¥YTJIbI B OKPYKHOCTH.
BrnucaHHble U ONMCAH-
HbI€ YeThIPeXyroJib-
Huku. KacareabHbie K
okpy:xkHocTH. Kacanme
OKPYKHOCTEH

(13 u)

BnucanHuble U LEHTpaIbHBIE YIJIBI, YTOJ
MEXIy KacaTeJIbHOW U XOPJAOM. YTIIbl
MEXIY XOpJaMU U CEKYyLIUMHU.
BnucanHbIE U ONTMCaHHBIE YETHIPEX -
YTOJIbHUKH, UX IPU3HAKU U CBOMCTBA.
[IpruMeHeHne 3TUX CBOMCTB MpHU perie-
HUU F€OMETPUYECKUX 3a]1a4.

B3anMHOE pacrnosioxkeHue 1ByX OKpyXk-
Hoctel. Kacanue okpykHOCTEM

®opMyJIMPOBATh OCHOBHBIE OIIPEIEICHUS, CBSI3aHHBIC C YIJIAMHU B
Kpyre (BIMCaHHBIN Yo, IEHTPaJIbHbIM yTo).

HaxoauTh BrycaHHbIE YIUIBI, ONUPAIOIINECS HA OAHY AYTY, BBIYHC-
JIAATH YTJIbI C [IOMOLIBIO TEOPEMBI O BIMCAHHBIX YIUIAX, TEOPEMBI O
BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.
HccaenoBarh, B TOM YKCIIE C TOMOIIBIO IU(POBBIX PECYPCOB, BITH-
CaHHbBIE U OIMCAHHBIC YETHIPEXYTOJbHUKH, BBIBOAUTDH UX CBOWCTBA U
npu3Haku. Mcnmob30BaTh 5TH CBOKCTBA U NIPU3HAKYU IIPU PEILIEHUN
3a/1a4

[MoBTOpEHME, 0000111IE-
HHe 3HAHUI

[ToBTOpEHNME OCHOBHBIX MMOHATHHA U Me-
TOJIOB KypcoB 7 u 8§ Ki1accoB, 00600111e-

Pematp 3aqa4u Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3H MEKIY
pa3IMYHBIMU YacTAMHU Kypca

(4 4) HUE 3HAHUM
9 knace
HazBanue
OCHOBHOE OcHOBHBIE BUIbI
pasjaesia cotepanme JeATeJIbHOCTH 0P
(TeMBI) Kypca p o0yyaromuxcst

(4HCJI0 YaCoB)

Tpuronomerpusi.
Teopembl KOCUHYCOB
U CHHYCOB. Pemienne
TPEyroJibHHKOB

(16 1)

OrnpezesieHne TPUTOHOMETPUIECKUX
bynkuii yrios ot 0° mo 180°. Kocu-
HYC W CHHYC TIPSIMOTO U TYIIOTO YTJIa.
Teopema kocunycoB. (O600mEnHas
teopema [Iudaropa) Teopema CHHYCOB
(c pannycoM OMHCAHHON OKPYKHOCTH).
HaXO)K)IeHI/Ie JJIWH CTOPOH U BEJIIMYUH
YTJIOB TPEYTOJIHLHUKOB.

®opMyIMpoBaTh ONpeaeTeHUs] TPUTOHOMETPUUECKUX (QYHKIUI
TYNBIX U IPSIMBIX YIJIOB.

BbiBoAMTH TEOpEMY KOCUHYCOB U TEOPEMY CHHYCOB (C painycoM
ONMCAHHOMN OKPY>KHOCTH).

Pemiath TpeyroapHUKH.

Pemarp npaktuueckne 3aaun, CBOIALIMECS K HAX0XKIEHHUIO pas-
JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA
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Kie-materialy/
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dopmyIia oAl TpEeyrojabHUKA Ye-
pe3 ABE CTOPOHBI U YTOJI MEXKy HUMH.
dopMmyIia oA YEThIPEXYTOIbHUKA
4yepes ero JUaroHajld U yroil Mexy
HUMH.

[TpakTH4eckoe NpUMEHEHNE JOKa3aH-
HBIX TEOpEM

IIpeoOpa3oBanmue mno-
noousi. Merpuyeckue
COOTHOILIEHHS B

IonsTre 0 npeodpa3oBaHUU TOIO0HSL.
CoOTBETCTBEHHBIE AJIEMEHTHI 1107100~

HBIX QUryp.

OcBauBaTh NoHsATHE ITpeoOpa3oBanus nogoous. MceiienoBarh 0T-
HOLICHUE JINHEHHBIX 3JIEMEHTOB (PUTyp MpH NIpeodpa3zoBaHUU MO0~
ous. HaxoauTh puMepsl o00us B OKpY Karomiel 1edCTBUTEIHHO-

OKPY’KHOCTH Teopema 0 Ipou3BeIE€HUN OTPE3KOB CTH.

(10 u) XOpJ, TeoOpeMa O IPOU3BEIEHUHU OTpe3- | BBIBOAMTBH METpUUECKHUE COOTHOLIEHUS MEXKIY OTPE3KaMH XOp/,
KOB CEKYIIHX, TEOpEMa O KBaJpaTe Ka- | CEKyIIMX U KacaTeJbHBIX C UCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U
carenbHO. [IpumeHeHue B pemeHun MOJOOHBIX TPEYTOJILHUKOB.
reOMEeTPUUECKUX 3aa4 PemaTth reomerprueckue 3a/1aun ¥ 3a/1a4M U3 peaibHOM KU3HU C

MCII0JIb30BaHUEM NOJJOOHBIX TPEYTOJIbHUKOB
BexTopsl OnpeneneHue BEKTOPOB, CI0KEHUE U Hcnonb30BaTh BEKTOPHI KAK HAIPABICHHBIE OTPE3KH, HCCJIE0BATH
(12 4) Pa3HOCTb BEKTOPOB, YMHOKEHHUE BEK- reoMeTpuyecKuil (mepemerienne) 1 Gu3ndeckuil (Cuia) CMbICIbI

TOpA Ha YUCIIO.

Pu3n4ecKuil ¥ TEOMETPUIECKUI
CMBICJI BEKTOPOB.

Pa3nosxeHne BekTOpa 10 IBYM HEKOJI-
JIuHeapHbIM BekTopam. KoopauHaTsl
BEKTOPA.

CkansipHO€E TPOU3BENECHNUE BEKTOPOB,
€ro MPUMEHEHHE JUIs HAaXO0XKACHUS
JUIMH U YIJIOB.

Pemenune 3a1a4 ¢ mOMOIIBIO BEKTOPOB.
IIpuMeHeHne BEKTOPOB Ul peLeHUs
3a/1a4 KHHEMATHKU U MEXaHUKH

BEKTOPOB.
3HaTh onpeaeeHUsA CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHHUS
BEKTOpa Ha YHUCJI0, MCCJIeJ0BATh T€OMETPUYECKUN U (PU3NIECKUi
CMBICJIBI ATUX OIlEpaLuil.

PemaTe reomerpruecKkue 3a1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.
PackiiaabIBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh CKaIsipHOE IPOU3BEACHUE BEKTOPOB, BLIBOAUTE €TI0
OCHOBHBIE CBOWCTBA.

BoryuciasaTs cymMMy, pasHOCTb U CKaJISIPHOE IIPOU3BEEHUE BEKTO-
POB B KOOP/IMHATAX.

IIpuMeHATH CKaIIpHOE IPOU3BEIEHUE NIl HAXO0XKJIEHUS JJIUH U yTI-
JI0B

JdexapToBbl KOOpAM-
HaTbl HA IIJIOCKOCTH

O

JlexapToBbI KOOPJMHATHI TOYEK HA
IUTOCKOCTH.

YpaBHeHue npsiMoit. YrinoBoit ko3¢ pu-
IIEHT, TAHT€HC yTJ1a HAKJIOHA, Iapal-

OcBauBaTh NOHAITHE IIPSIMOYTOJIBHON CUCTEMBI KOOPJIMHAT, 1eKap-
TOBBIX KOOPJAWHAT TOYKHU.

BuiBOoAUTH ypaBHEHUE NPSAMON U OKPY’KHOCTU. BbII€IATH IIOJIHBIN
KBaJpaT JUIsl HAX0XKACHUS [IEHTPA U paanyca OKPYKHOCTH I10 €€
YPAaBHEHUIO.




JIETIbHBIC U MEPIICHAUKYIISIPHBIE TIPSI-
MBIE.

YpaBHenue okpyxkHocTH. Haxoxnenue
KOOPJIMHAT TOYEK NIEPECEUECHUS OKPYXK-
HOCTH U NPSMOM.

Meton KoOpAMHAT MPU PELIEHUH I€0-
METPUYECKHUX 3a]a4.

Hcnonbs3oBanue MeToga KOOPAUHAT B
IIPAKTHYECKUX 3a/1a4ax

PemaTe 3a1a4M Ha HAXOXKJCHUE TOUYEK [1EPECEUEHUS NIPSIMBIX U
OKPYKHOCTEH C IIOMOILBIO METO1a KOOPAHUHAT.

Hcnoab30BaTh CBOWCTBA YIIIOBOTO KO3 (HUIIMEeHTa PSMON TP pe-
LICHUH 33124, I OIPEICIICHUS PACIIONOKCHUS IIPSMOM.
IIpuMeHATH KOOPAMHATHI IIPU PEILICHUHU I'€OMETPUUECKUX U NTPAKTH-
YEeCKHUX 3a]1a4, Ul IOCTPOCHMSI MATEMAaTHYECKUX MOJIEJIEH peallb-
HBIX 33/1a4 («METOJ] KOOPJIUHAT).

IToab30BaTHLCA 115 TOCTPOEHUS U UCCIIEA0BAaHUM UG POBBIMU pe-
CypCaMH.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUU

IIpaBuIbLHBIE MHOTO-
YroJ1bHUKH.

JduHa OKpYKHOCTH U
10116 Kpyra. Bel-
YyycJIeHue NJIomaaen
@)

[IpaBuIBHBIE MHOTOYTOJIBHUKHU, BEIYHC-
JICHUE UX JIEMEHTOB. YHCII0 1 ¥ JJIMHA
OKpY>KHOCTHU. JlJIMHA yTH OKPYKHO-
ctu. Pagnannas mepa yria.

[Tnomane Kpyra u ero 3JeMeHTOB (CeK-
TOpa U cerMeHTa). Berancnenue mo-
niazieit Guryp, BKIIOYAIOIIUX SJIE€MEHThI

Kpyra

®opMyJIMPOBATh OIIPEIEICHNE IPABUIIBHBIX MHOTOYTOJIbHUKOB,
HAXOAUTh UX DJIEMEHTHI.

ITosb30BaTHCSA NOHATHEM JJINHBI OKPY’KHOCTH, BBEIEHHBIM C IIOMO-
LIbI0 IIPAaBUJIbHBIX MHOTOYTOJIBHUKOB, ONIPEeAeIsiTh YUCIIO T, JUIMHY
JIyTH U paiMaHHYI0 Mepy yIJa.

IIpoBoauTh MEepexo OT paMaHHON MEPHI yIila K T'pajgyCHOU U
Hao000pOT.

OnpeneasiTh 1I0MAAb KpyTa.

BoiBoauTh (hopmyJibl (B TpagycHOM U paluaHHON Mepe) AJisl JJINH
JyT, TJIOLIAAe! CEKTOPOB U CETMEHTOB.

BoruncasaTs mionaau Guryp, BKIOYAOIMIKX 3JIEMEHTHI OKPYKHO-
cTH (Kpyra).

HaxoauTth mionaay B 3aa4ax peaIbHON KU3HH

JABuKeHHs MJI0CKO-
CTH
(6 1)

ITonsiTHE O ABMXKEHUM IIOCKOCTH. I1a-
paJIeIbHBIN TEPEHOC, TOBOPOT U CUM-
MeTpusi. OCu ¥ HEHTPbI CHMMETPHU.
[Ipocreiimne NpUMEHEHNs B pELICHUN
3amad

Pa30oupartp npumepsl, WILTIOCTPUPYIOIINE TOHITHS IBUKEHUS, [IEH-
TPOB U OCEW CHUMMETPUHU.

DopMyIHPOBATH ONPEIEICHUS NTaPALIEIBHOTO IIEPEHOCA, ITI0BO-
pOTa U 0CEBOM CUMMETPUU. BBIBOAUTH UX CBOWCTBA, HAXOAUTDH HE-
MOABHKHBIE TOUKU. HaxXoauTh LEHTPBI U OCU CUMMETPHUIN ITPOCTEM-
mux Quryp.

[pumeHATH NapaiebHbIN EPEHOC U CAMMETPHUIO IIPU PELIEHUN
TeOMETPUUECKHX 3a/1a4 (pa3ouparh MPUMEPHI).

Hcnonb30BaTh s TIOCTPOSHUS M UCCIIEIOBAaHUN HU(PPOBBIE pe-
CYpPCBI

IHoBTOpEHune, 0000611e-

HUE, CUCTEMaATU3AIUA

HOBTOpCHI/Ie OCHOBHBIX IIOHSTHI U Me-

OnepupoBaTh NOHATUAMM: (HUTYpPA, TOUKA, IPAMAasi, yroJl, MHOTO-
YTOJIbHUK, PABHOOEIPEHHBII U paBHOCTOPOHHUI TPEYTOJIbHUKH,




3HAHUM
(7 9)

TOJIOB KypcoB 7—9 kiaccoB, 000011e-
HUE U CUCTEMAaTU3alMs 3HAHUMN.
[Tpocreiimme reomeTpudeckre GUrypsbl
U UX cBoiicTBa. 3MepeHnue reoMeTpu-
YECKUX BEJIUYHH.

TpeyroabHUKH.

[TapannenbHble U MEPIICHIUKYIISPHBIC
HpsIMBIE.

OKpyXHOCTh U KpyT. [ 'eomeTprueckue
MOCTPOEHUA. YTJIbl B OKPY’KHOCTH.
Brucannbie 1 onMcaHHble OKPY>KHOCTH
MHOT'OyTOJIbHUKOB.

IIpsiMast 1 OKpY>KHOCTb.
YeTpipE€XyrosbHUKU. Brincanusle 1 onu-
CaHHBIC YETHIPEXYTOJIBHUKH. Teopema
[Tucaropa u Hayana TPUTOHOMETPHH.
Pemienne o0mmx TpeyroibHUKOB.
[IpaBunIbHBIE MHOTOYTOJIBHUKHU.
[IpeoOpazoBanus miIocKocTH. JBrxke-
Hus. [logobue. Cummetpus.

ITnomans. Beraucnenue miomasaei.
[Tnomanu nomnoOHBIX uryp.
JlexapTOBBI KOOPAMHATHI HA TJIOCKO-
CTH.

BekTopsl Ha II0CKOCTH

IPSIMOYTOJBHBIN TPEYTOJIbHUK, MEIaHa, ONCCEKTpUca U BBICOTA
TpeyrojbHUKa, MapaieIorpaMM, poMO, IPsIMOYTOJIbHUK, KBaparT,
Tparenus; OKpyKHOCTb, KacaTeJIbHast; paBEHCTBO U M0J00ue (uryp,
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPIEHANKYISPHOCTD IPSIMbIX,
YTOJ MEX1Y IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOYKU U MIPSIMOM;
JUIMHA, PACCTOSIHKUE, BEJIMUMHA yTJia, IUI0Ualb, HEPUMETD.
Hcnonb3oBath (popmyiibl: nepumeTpa U IUIOMIAAU MHOTOYTOJIbHU-
KOB, IJTUHBI OKPY>KHOCTH U ILTOIIAIN KpyTa, 00bEMa MPSIMOYTOJILHOTO
napajuiesenunesa.

OnepupoBarh MOHATUSMU: MIPSIMOYTOJIbHASA CHUCTEMa KOOPAMHAT, BEK-
TOp; UCIOJIb30BATh 3TU MOHATUS JIJIS IPEACTABICHUS TAHHBIX U pellie-
HUS 33/1a4, B TOM YHUCIIE U3 APYTUX y4eOHBIX MpeaMeToB. Pemarte 3a-
Jlaud Ha IOBTOPEHUE OCHOBHBIX MOHSITHM, WIIIOCTPALMIO CBS3EH
MEX/1y pa3IMuHBIMH YacTAMU Kypca. BeiOupaTh MeTo A perieHus
3aJ1auH.

Pematp 3a1aun 13 MOBCETHEBHOM KU3ZHU




OEJNEPAJTBHASA PABOYAS IMTPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTH U
CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(GPOBOM MHpPE BEPOSTHOCTh U CTATHUCTUKA MPHOOPETAIOT BCE OOJIBIIYIO 3HAYM-
MOCTh, KaK C TOUKH 3pPEHUS MMPAKTUYECKUX MPHUIIOKEHUH, TaK U UX POJIM B 00pa30BaHUU, HEOOXOIU-
MOM KaXJJIoMy 4esioBeKy. Bo3pacraeT uucio npodeccuil, npu oBi1ageHUH KOTOPbIMU TpedyeTcs Xo-
pomrast 6a30Basi MOArOTOBKA B 00JIACTH BEPOATHOCTU U CTAaTHCTHKH, TaKas MOATOTOBKA Ba)KHA IS
IPOI0JDKEHUs 00pa30BaHus U AJIs YCHEIIHONW IpoQecCuoHanbHOM Kapbepsl.

Kaxxplii 4yenoBek NOCTOSSHHO MPUHUMAET PELIEHUS Ha OCHOBE MMEIOLUXCSA y HEro JaHHBIX. A s
000CHOBAHHOT'O IPUHATHS PELIECHUS B YCIOBUAX HEJJOCTaTKa MM U30bITKa MH(OpMAIIMY HEOOXOJUMO
B TOM YHCJIE XOPOIIO C(HOPMUPOBAHHOE BEPOATHOCTHOE M CTATHCTUYECKOE MBIIUICHHUE.

HIMeHHO MO3TOMY OCTPO BCTalla HEOOXOIUMOCTh CPOPMHUPOBATE Yy 00yYaIOUIMXCS (PYHKINOHAIBHYIO
IPaMOTHOCTH, BKIIIOYAIOIYIO B ce0sl B KAUeCTBE HEOTHEMJIEMOM COCTaBIIAIONICH YMEHNE BOCTIPUHH-
MaTh U KPUTUYECKH aHAIM3UPOBaTh MH(OpPMAIHIO, IPEICTABICHHYIO B PAa3JIMYHBIX (OpMax, TOHU-
MaTh BEPOSTHOCTHBIM XapaKTep MHOIMX PEabHBIX IPOLECCOB U 3aBUCHMOCTEN, IPOU3BOAUTH IIPO-
CTEHILNE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4EOHOM Kypce ¢ OCHOBHBIMH NPUHIMIIAMU cOOpa, aHaIu3a U MPEACTaBICHUS TaHHBIX
U3 pa3IMuHBIX chep KHU3HU 00IIeCTBA U TOCYAAPCTBA MPUOOIIaeT 00y4aroLIMXCs K 00LECTBEHHBIM
uHTepecaM. M3ydyeHne ocHOB KOMOMHATOPUKHU pa3BUBAET HABbIKM OpraHU3aluy epedopa u nojcyéra
Yucjia BAPMAHTOB, B TOM YMCJI€ B IPUKIIAAHBIX 3a7jadyaX. 3HAKOMCTBO ¢ OCHOBaMM TE€OpHUH IpadoB co-
31a€T MaTeMaTuyeckuil pyHIaMeHT s (GOpMUPOBaHMUS KOMIETEHUUI B 00JacTU MH(OPMATUKU U
UQPPOBBIX TEXHONOTUH. [Ipy M3yUyeHHN CTATUCTHKU M BEPOSTHOCTH OOOTAIIAOTCS MPEACTaBICHUS
00yyaroImuxcs 0 COBpeMEHHON KapTHHE MUpa U METOAxX €ro UCCieoBaHus, popMupyeTcs IoHUMa-
HUE POJIM CTATUCTUKH KaK UCTOYHHMKA COLMAIBHO 3HAUMMON MH(POPMAIMH U 3aKJIaIbIBAIOTCSI OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

B cootBeTcTBHY € TaHHBIMU LIETSIMU B CTPYKTYpE MporpamMmbl yueOHOro Kypca «BeposTHOCTh U cTa-
TUCTHKa» OCHOBHOI'O OOIEro o0pa30BaHUs BbIJEIEHBI CIEAYIOLINE COIEPKATEIbHO-METOANUECKUE
muHuK: «lIpencraBienne naHHBIX U onMcaTelnbHasl CTaTUCTUKA», « BeposiTHOCTBY, «DIeMEeHThl KOM-
O6uHaTopuKN», «BBeneHue B Teoputo rpadopy.

Copnepxanue nuHun «l[IpencraBieHne TaHHBIX M ONUCATENIbHAs CTATUCTUKA» CIIYXKUT OCHOBOW JIs
(dbopMHpOBaHUS HABBIKOB pabOThI ¢ MH(OPMAIUE: OT YTeHUs U UHTEpIIpeTallui HH(OpMAILIUH, TTpei-
CTaBJIEHHOU B TabJuWIIax, HA qUarpaMmax u rpadukax, 10 coopa, IpencTaBIeHUs U aHaTN3a JaHHBIX
C MCIIOJIb30BaHUEM CTATUCTUYECKHX XapaKTEpPUCTHK CPEIHUX U paccenBaHus. Paboras ¢ qaHHBIMH,
oOyJaroluecs: yyaTcsl CUUThIBaTh M WHTEPIPETUPOBATH JAHHBIC, BBIABUIATH, apryMEHTUPOBATh U
KPUTHUKOBATh MPOCTEHINNE TUIIOTE3bI, Pa3MBILUIATh HAJl ()aKTOPaMHU, BBI3BIBAIOIIMMU HU3MEHUYHUBOCTD,
Y OLIEHUBATh UX BIIMSHUE HA pACCMATPUBAEMble€ BETUUUHBI U MTPOLIECCHI.

WMHTYyUTHBHOE NPECTABIICHUE O CIy4YallHOW N3MEHUMBOCTH, UCCIIEI0BAaHUE 3aKOHOMEPHOCTEN U TCH-
JIEHIIAM CTAHOBUTCSI MOTHBUPYIOIIEW OCHOBOM JUIsl U3yYEHHUs TEOPUH BEpOsTHOCTEN. bonpmioe 3Haue-
HUE UMEIOT NPAKTUYECKUE 3aJJaHUs, B YACTHOCTHU OIBITHI C KJIACCUYECKMMH BEPOSATHOCTHBIMU MOJIE-
JSIMHU.

[ToHsATHE BEPOSTHOCTH BBOJUTCS Kak Mepa MpaBAonogo0us ciydaitHoro coObitus. [Ipu usyuenun
y4eOHOro Kypca o0ydarouiecs: 3HaKOMSITCS € MPOCTEHIIMMH METOJaMH BbIUMCIEHHS] BEPOSATHOCTEH
B CIIy4alHbIX 3KCIIEPUMEHTaX ¢ PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU MCXOAAMM, BEPOSTHOCTHBIMU
3aKOHAMM, TIO3BOJIIOIIMMHU CTaBUTh U pellaTh Oojee CIO0XKHbIe 3aJaud. B yueOHbIN Kypc BXOAST
HayvaJbHBIE MIPEJICTABICHMS O CIIy4allHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKT€PUCTHUKAX.

B pamkax yueOGHOro Kypca OCyIIECTBISI€TCSI 3HAKOMCTBO OOYYaIOIUXCsS ¢ MHOXKECTBAMH U OCHOB-
HBIMH ONEpalUsIMU HaJl MHOXXECTBAMH, PACCMAaTPUBAIOTCS IPUMEPBI IPUMEHEHUS I pELICHUs 3a-
J1ad, a TaK)Ke UCIOJIb30BAHUA B JPYTUX MaTEeMAaTUYECKUX KypcaX U YYEOHBIX MpeIMeTax.

B 7-9 knaccax nzydaetcs yueOHbIi Kypc «BepoaTHOCTh M CTAaTUCTHKAY, B KOTOPBIH BXOJAT pa3zesbl:
«IIpencraBnenue NaHHBIX U OMHCATEIbHAs CTATUCTUKA», «BeposTHOCTEY», «D1eMeHThl KOMOUHATO-
pukn», «BBenenue B Teopuio rpagopy.



OO1miee 9ncI0 YacoB, pEeKOMEHIIOBAHHBIX IUTSI M3YYEHUsS Yy4eOHOTro Kypca «BeposTHOCTh M cTaTh-
ctukay, — 102 aca: B 7 kiacce — 34 gaca (1 gac B Hegento), B 8 kimacce — 34 gaca (1 gac B Hezeno), B
9 knacce — 34 yaca (1 gac B HEACIIO).

COAEPXAHUE OBYYEHUA
7 knace
[IpencraBiaeHne naHHBIX B BUJE TAOJUL, AUAarpaMm, rpadukoB. 3anoJHeHue Tabaul], YTeHUe U Io-
CTpOEHHUE IuarpamMm (CTOJIOMKOBBIX (CTOIOUATHIX) M KPYroBbIX). UreHue rpadukoB peasbHbIX Mpo-
neccoB. M3Bnedyenne uHGopMauy U3 AUarpaMm U TaOJIMll, UCIIOJIb30BAaHUE U MHTEPIIpETALUs J1aH-
HBIX.
OmnwucarenpHasi CTaTUCTUKA: CpeHEe apuPMeTHIecKoe, MeInana, pa3Max, HauboblIee 1 HaMMEHb-
11ee 3Ha4eHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMepsl ciryyaiiHON U3MEHYMBOCTH.
Cryy4aiiHblif 5KCTIEpUMEHT (OIIBIT) U CiIy4aiiHoe coObITHe. BeposrHocTs 1 yactoTa. Ponb mamoBepo-
ATHBIX U IPAKTUYECKU JJOCTOBEPHBIX COOBITUI B MPUPOJIE U B 0011ecTBe. MOHETa U UrpajibHas KOCTh
B TEOPUU BEPOSITHOCTEH.
I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yucio pédep U cymmapHas cTeneHs BepiiuH. [Ipencras-
neHue o cBsi3HocTH rpada. Lenu u mukiel. [Iytu B rpadax. O6xoxn rpada (siaepos myTh). [Ipeacras-
JeHne 00 opueHTHpoBaHHOM Tpade. Pemenune 3a1a4 ¢ moMomnsio rpados.

8 kiacce

ITpencraBienue naHHBIX B BUJE TAOIULL, JUarpaMm, rpaukoB.

MHOXeCTBO, 2JIEMEHT MHOXECTBA, MOAMHOKECTBO. Onepaluy HaJ MHOKECTBaMU: 00bEJMHEHUE, TTe-
peceuenue, nononHenue. CBoiicTBa onepanuil HaJ MHOKECTBAMU: IIEPEMECTUTENILHOE, COUETATEIb-
HOE, pacupeenuTenbHOoe, BKIUeHus. Vcrnonb3oBanue rpauyeckoro npecTaBieHus MHOKECTB IS
OINMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PEIICHNUH 3a/1a4.

W3mepenue paccenBaHus 1aHHBIX. Jlucnepcus U cTaH1apTHOE OTKIOHEHHE YUCIOBBIX HabopoB. ua-
rpamMma pacceuBaHMsL.

DneMeHTapHbIe COOBITHS ClTydaifHoTo ombita. Ciydaitasie coObITHs. BepostHOCTH cOOBITHIA. OTBITHI
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU. CityyaiiHblil BbIOOD. CBSI3b MEXKIY MaJIOBEpPOSIT-
HBIMHU U [IPAKTUYECKH JJOCTOBEPHBIMH COOBITUSAMU B IIPUPO/JIE, OOLIECTBE U HAYyKe.

JepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTb MYTH, CYIIECTBOBAHME BUCAYEH BEpUIMHBI, CBS3b
MEXy YMCIIOM BEpLIMH U unciaoM péodep. [IpaBuiio ymHoxeHus. Pemenue 3a1a4 ¢ moMoInbko rpagos.
[IporuBononoxxueie coObiTUd. Juarpamma Ditnepa. O0bearHeHHE U iepeceuenne coobituii. Hecos-
MeCTHbIE COObITHS. POpMyIIa CIIOKEHUS BEPOSTHOCTEN. Y CI0BHAs BEPOATHOCTD. [IpaBuio ymHoOXe-
Hus. HezaBucumbie coObiTHs. [IpencraBieHue skcriepuMeHTa B BHUJE JepeBa. Pemienue 3amad Ha
HAaXO0KJECHNE BEPOSITHOCTEHN C MOMOIIBIO I€PeBa CIy4ailHOrO SKCIIEPUMEHTa, AUarpamMmm Dijepa.

9 kiaace

[IpencraBnenue JaHHBIX B BUJAE TAaOJUI, AUarpaMM, rpaMKkoB, MHTEpIpETalus JaHHbIX. UTeHue u
HOCTpOeHHE TaOJIHULL, TUarpaMM, rpauKoB MO peasbHbIM JaHHBIM.

[IepecranoBku u pakropuan. Coueranus u yucio couetanuil. Tpeyronpuuk [lackans. Pemenue 3anau
C UCIOJIb30BaHNEM KOMOUHATOPUKH.

['eomerpuueckas BepossTHOCTh. CityuaiiHbIi BBIOOP TOUKH U3 (PUTYPBI HA TUIOCKOCTH, U3 OTPE3Ka U U3
JIyTH OKPY>KHOCTH.

Hcneitanue. Ycenex n Heyaauda. Cepus ucnbITaHUi 10 niepsoro ycnexa. Cepust ucneltanuii bepnymnm.
BepositHocTH cOOBITHI B cepun UcTbITaHUN bepHyu.

CiyqaiiHast BeIU4YMHA U PACIPECICHUE BEPOSITHOCTEW. MareMaTnieckoe OXUJaHUuEe U JUCIEPCHS.
[IpuMepsl MaTEMaTUYECKOTO OKUIAHMS KaK TEOPETUYECKOIO CPEIHEro 3HAUYCHUs BeInyuHbl. Marte-
MaTUYECKOE 0KMIAHUE U JUCIIEPCUS CIy4allHOM BEJIMYMHBI «YHCIIO YCIIEX0B B CEPUM UCTIBITaHUH bep-
HYJUTHY.

[Tonsartue o 3akoHe 6osbIIMX yucen. Vi3MepeHne BeposiTHOCTEH ¢ TOMOIIBIO 4acToT. Pouib 1 3HaueHue
3aKOHA OOJIBIIMX YHCEN B MPUPOJIE U OOIIECTBE.



HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOSHHS ITPOrpaMMbI Y4EOHOT0 Kypca K KOHILy 0OyueHus B 7 Kjacce:

Uwurare nH(pOpMALINIO, TIPEICTABICHHYIO B TaOMUIAX, HA AUarpaMMax; MPEACTaBIATh JaHHBIC B
BHJIC TaOJIMIl, CTPOUTH AUATrPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIC) U KPYTOBBIC) 10 MacCHBaM 3Ha-
YEHUU.

OnuceIBaTh U HHTEPIIPETUPOBATH PealibHbIC YHCIOBBIE JaHHbIE, IPEICTaBICHHbIEC B TaOIMIIaX, HA
quarpammax, rpadukax.

Hcnonp30BaTh AJs ONMUCAHUS TAHHBIX CTaTUCTUYECKHE XapaKTEPUCTUKH: cpelHee apudmernye-
CKO€, MeuaHa, HanOOoJbIIIee U HAMMEHbBIIICE 3HAYCHHS, pa3Max.

HmeTh npeacTaBieHue 0 cayyailHOW U3MEHYMBOCTH Ha MpUMepax IieH, ((U3nuecKux BelInYnH, aH-
TPOIIOMETPUICCKUX JAHHBIX; HIMETh MPEICTABICHUE O CTATUCTUYCCKON YCTONYUBOCTH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MTPOrpaMMbl Y4eOHOTO Kypca K KOHIy o0yueHus B 8 Kiacce:

W3Biiekath 1 peoOpa3oBbIBaTh HHGOPMAIIUIO, TIPEIICTABICHHYIO B BHJIC TAOJUII, TUAarpaMM, Tpa-
(GUKOB; IPEICTaBIATh JaHHBIE B BUJIE TaOIHII, JUAarpaMm, rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO0 CTATUCTUYECKUX TTOKA3aTeNIel: CpeHUX 3HAUCHUI 1 Mep pacce-
uBaHus (pa3Max, TUCIEPCUs U CTAaHAAPTHOE OTKIIOHEHHE).

HaxoauTh 4aCTOTBI YHCIIOBBIX 3HAYCHUH U YaCTOTHI COOBITHIA, B TOM YHCIIC TI0 pe3yiIbTaTaM U3Me-
peHwuil 1 HaOIoIeHUH.

Haxoautb BEpOSATHOCTHU CIIy4alHBIX COOBITHII B ONBITAX, 3HASI BEPOSITHOCTH JIEMEHTAPHBIX COOBI-
TUH, B TOM YHCJIE B OIBITaX C PABHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduyecKkue MOJICIH: JEPEBO CIyYalHOTO 3KCIICPUMEHTA, TUarpaMMbl Ditiepa,
YKUCIIOBAs MpsAMast.

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJHATH OINEpallMd HaJ MHOXe-
cTBaMu: 00BEAMHEHUE, TIEPECEUCHHE, JOTIOTHEHUE; IePEUNCIISITh YIEMEHTHl MHOKECTB; MpUMe-
HATh CBOKMCTBA MHOYECTB.

Hcnonk3oBath rpaduueckoe npecTaBIeHne MHOKECTB U CBSI3eH MEX 1y HUMU IS ONTUCAHUS TIPO-
1IECCOB U SIBJICHUH, B TOM YHCJIE TIPU PEIICHUH 33/1a4 U3 JPYTUX YUYECOHBIX MPEIMETOB U KYPCOB.

[IpenmeTHBIE pe3yabTaThl OCBOSHHS MTPOTPaMMBI Y4eOHOTO Kypca K KOHITy o0ydeHus B 9 Kiacce:

W3Bnekars u mpeoOpa3oBeIBaTh WH(DOPMAIMIO, MPEICTABICHHYIO B Pa3JIMYHBIX MCTOYHHUKAX B
BUJIE TaOJIHUII, TUarpaMM, rpaiKoOB; MPEACTABIATh JaHHbIE B BUJE TAONUII, TUarpaMM, rpaduKoB.
Pemiate 3amaun opraHn30BaHHBIM MIEPEOOPOM BAPUAHTOB, a TAK)KE C UCIOIb30BAHHEM KOMOWHA-
TOPHBIX TIPABUJI U METOJIOB.

Hcrnonp30BaTh onucaTeIbHbIE XapaKTEPUCTUKH JIJII MaCCUBOB YMCIIOBBIX JIAHHBIX, B TOM YHUCJIE
CpeIHME 3HAYEHUSI U MEPbI PACCEUBAHUS.

Haxoauth 4acTOThl 3HAUEHUM U YACTOTHI COOBITHS, B TOM YHCJIE MOJIb3YSACh PE3yIbTaTaMu IIPOBE-
NEHHBIX U3MEPEHUN U HAOTIOCHUIA.

Haxoauth BEposSITHOCTH CITy4aliHBIX COOBITHI B M3YUEHHBIX OMBITaX, B TOM YHCIIE B OMBITaX C paB-
HOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPHSIX UCTIBITAHUIA J10 IEPBOTO yCIIeXa, B CEPHIX
ucneITanui beprymnm.

HNMeth npeacTaBiaeHue o caydyailHOM BETUYMHE U O PaclpeleICHUN BEPOSITHOCTEM.

6 MiMeTh mipeicTaBlIeHHE O 3aKOHE OOBIIMX YUCEIT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITydaii-
HOW U3MEHUYMBOCTH U O POJIU 3aKOHA OOJIBIIIUX YUCEI B IPUPOJIE U O0IIeCTBE.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ha3zBanue o
CHOBHbIE BH/IbI
e Denosnoe eﬂTeJILHOCT[II/I 0P
(TembI) K co/iepKaHme i
e 00y4aromuxcs

(4McJI0 4acoB)

IIpencraBienue | [IpencraBieHue JaHHBIX B TAOIHIIAX. OcBauBaTh cnoco0bI MPEACTABICHUS CTATUCTUYECKUX JAHHBIX U https://www.ya

JAHHBIX [IpakTrueckue BbIUUCICHUS 110 TaOINY- YHCIIOBBIX MACCHBOB C TIOMOIIBIO TAOJUI] M TUATPaMM C UCIIOJIB30- klass.ru/

(7 9) HBIM JaHHBIM. M3BNIeueHne u UHTEepIpeTa- | BaHHWEM aKTyallbHBIX U BaXKHBIX JaHHBIX (IeMorpaduueckue aaH- https://uchi.ru/
1Us TAOJIMYHBIX JaHHBIX. [[pakTHdeckas HBIC, IPOM3BO/ICTBO MPOMBIILICHHON H CEIbCKOXO3SICTBEHHOM 1IPO- | https://resh.edu
pabora «Tabmuib. TYKIUH, OOIIECTBEHHBIC U MPUPOTHBIC SIBICHUS). _ru/subject/]_z/
I'paduueckoe npecTaBiIeHNE TaHHBIX B H3yuars meToabl paboThl ¢ TAOIMYHBIMU U FpapUueCKUMU Ipe- 5/

BU/JIE KPYTOBBIX, CTOJIOMKOBBIX (CTONIOUA- CTaBJICHUAMHU JAHHBIX C TOMOIIBIO IIU(PPOBBIX PECYPCOB B X0/ https://fincult.i
TBIX) Marpamm. YTeHue U OCTPOCHHE MPaKTHYECKUX padoT nfo/teaching/m
auarpamM. [Ipumepsr geMorpapuaeckux etodicheskie-
muarpamm. [paxtrueckas padota «/{ua- materialy/
TpaMMBbI» https://oge.sda
magia.ru/

OnucaresnbHast Umucnossie HaOopwl. Cpennee apudmeTn- OcBanBaTh MOHATHSI: YUCIOBOK HAOOP, MEpa LIEHTPATIHLHOUN TEH-

CTATHCTHKA 94eCcKoe. JeHIH (Mepa [EHTpa), B TOM YHCTIe CpeiHee apuPMETHUECKOe, Me-

(8 uv) Menuana yncioBoro Habopa. Y croiuu- JaHa.

BOCTb MEJIMAHBI.
IIpakTnyeckas pabora «CpenHue 3Haue-
HUS.

Haubonbiiee u HaMeHblIee 3HAUEHUS
YHCI0BOT0 Habopa. Pazmax

OnuchIBaTh CTATUCTUYECKHE TAHHBIEC C TIOMOIIBIO CPEAHETO apud-
METHYECKOT0 U MeJIMaHbl. Pemars 3a1aun.

N3yuath cBOICTBA CPETHUX, B TOM YHCJIE C TOMOIIBIO IIU(POBHIX
pecypcoB, B Xo0/i¢ TIpakTUIecKuX padbor. OcBanBaTh MOHSATHSI:
HauOOoJbIIIee U HAMMEHbIIIEE 3HAUCHUS YUCIIOBOTO MAacCHBa, pa3Max.
PemaTh 3apaum Ha BEIOOP crioco0a ONMMCaHMS TaHHBIX B COOTBET-
CTBUHU C MIPUPOJON JIaHHBIX U LIEJSIMU UCCIEIOBaHUS

Cayuaiinas u3z-
MEHYHMBOCTH

(6 1)

CrnyuaiiHast ©”3MEHYUBOCTH (TIPUMEPHI).
YacroTa 3Hau€HUI B MacCHBE JJaHHBIX.
['pynmmposka. ['ucTorpammsl.

OcBauBaTh MOHSATHSI: YaCTOTA 3HAUYCHUI B MaCCHBE JAaHHBIX, I'PyII-
IMUPOBKA JAHHBIX, THCTOTpaMMa.



https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/

[IpakTuyeckas padora «CiyuaitHas uz-
MEHUYUBOCTb)

CTpouTh 1 aHAJU3UPOBATH THCTOTPaAMMBbl, OAOUPATH [10AX0/15-
LIUH [1ar rpynnupOBKH.

OcBauBath rpaduuecKue MpeICTaBICHUs pa3HbIX BUIOB CIIyYaii-
HOW M3MEHYMBOCTHU, B TOM YHCJIE C IOMOIIBIO IIU(PPOBBIX PECYPCOB,
B XO/I€ MPAKTUYECKOM pabOThI

BBenenue B T€0-
puio rpagos
49

I'pad, Bepmuna, pedpo. [Ipencrasnenue
3aJauu ¢ nomolnupto rpaga. Creness (Ba-
JICHTHOCTB) BepIIUHbL. Yucno pédep u
CyMMapHas cTerneHb BepiuuH. Lens u
k. [Tyts B rpade. Ilpeacrasienue o
cBs3HOCTH rpada. O6xox rpada (ditnepon
nyThb). [Ipencrasnenne o0 opueHTUPOBaAH-
HBIX rpadax

OcBauBaTth nousATHs: rpad, BepmuHa rpada, pedbpo rpada, cre-
NeHb (BaJICHTHOCTD BEPIINHbI), IIETTh U [IHKII.

OcBauBaTh NOHSTHSA: IYTh B rpade, 3iiaepoB myTh, 00xoa rpada,
OpPHEHTHPOBAHHBIN Tpad.

PemiaTh 3a1a4u Ha MOMCK CyMMBI CTETICHEH BepIH rpada, Ha 1o-
UCK 00x0/1a rpada, Ha MOKCK MyTeH B OPUEHTUPOBAHHBIX rpadax.
OcBauBaTh CNOCOOBI IPEIICTABICHUS 3a/1a4 U3 Kypca aireOpbl, reo-
METPHHU, TCOPHU BEPOSTHOCTEH, APYTHX MPEIMETOB C IIOMOIIBIO Tpa-
(0B (KapThl, CXEMBI, JJIEKTPUUYECKHE LEeNH, ()yHKIIMOHAIBHBIE COOT-
BETCTBHsI) Ha IPUMEPax

BepositHOCTB M
4acToTa CJydaii-
HOT'0 COOBITHS

(4 )

CrnyyaliHblii ONBIT U CIy4ailHOE COOBITHE.
BeposiTHOCTB M yacToTa coObITHS. Pob
MaJIOBEPOATHBIX U MPAKTUYECKHU JOCTO-
BEPHBIX COOBITHH B pUpOJIE U B 00111e-
cTBe. MOHeTa 1 UrpajibHast KOCTh B TEO-
pUU BEPOSTHOCTEM.

[IpaxTnueckas padora «Yacrora Bbinaje-
HUS OpJIa»

OcBauBaTh NOHATHUSA: CIIyYalHbII ONBIT U CIIy4allHOE COObITHE, Ma-
JIOBEPOSATHOE M MPAKTUYECKH JOCTOBEPHOE COOBITHE.

H3yuarh 3Ha4MMOCTh MAJIOBEPOSTHBIX COOBITUI B IPUPOJIE U O0IIIE-
CTBE Ha BAKHBIX IpUMeEpax (aBapuH, HECUACTHBIE CIy4au, 3alnuTa
nepcoHaNnbHON MHPOpMAINH, ITepeiada JaHHBIX ).

M3y4aTh poiib KJIaCCHYECKUX BEPOSATHOCTHBIX MOjieNel (MOHeTa,
urpajbHasi KOCTb) B TEOPHH BEPOSITHOCTEH.

Ha6monaTh 1 M3y4aTh 4acTOTY COOBITHI B IPOCTHIX IKCIIEPUMEH-
TaX, B TOM YHCJIE C IOMOIIBIO IU(PPOBBIX PECYPCOB, B X0J1€ IPAKTH-
4yecKoil paboThl

O0o00menue, IIpencraBnenue nanHbIx. OnucarenbHas IToBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUI.

KOHTPOJIb CTaTUCTUKA. BeposATHOCTE cityyaitHOro co- | Pemiarh 3aja4M Ha IPEACTaBICHUE U ONIMCAHUE JAHHBIX C IIOMO-

(Sv) ObITHS IIbI0 U3YYEHHBIX XapaKkTepucTuk. O0CyRI1aTh NpUMePHI CITydaii-
HBIX COOBITHI, MaJIOBEPOSATHBIX U MPAKTUUYECKU JOCTOBEPHBIX CITY-
YJalHBIX COOBITHI, UX POJIM B IPUPOJIE U JKU3HU YeJIOBEKa

OBIIEE KO-

JIMYECTBO

YACOB IO

ITPOI'PAMME
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8 KJIACC

Ha3Banmue
OCHOBHOE OcCHOBHBIE BHJBI
pasaejia ConeDsKARHE AeATeJILHOCTH 0P
(TemMbI) Kypca p 00y4JaIOIHXCS
(4McJI0 4acoB)
IoBTOpeHHE [Ipencrasienne qaHHbIX. OmucaTeapHas IHoBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM. https://www.yakI
cratnctuka. ClyuaifHasi ©3MEHUHBOCTD Pemars 3a1a4u Ha IpPEACTaBICHUE U ONIMCAHUE TAHHBIX C IIOMO- ass.ru/

Kypca 7 kiacca
(4 9)

Cpennue uncinoBoro Habopa.
Canyyaiinbie coObiTus. BepostHocTy u
yacToThl. Kimaccuueckue Moienu Teopun
BEPOSITHOCTEW: MOHETA U UTPaJIbHAS
KOCTh

LIBI0 U3YYEHHBIX XapakTepucTuk. PemiaTs 3a1a4u Ha IpeACTaBIIEe-
HUE IPYIIIMPOBAHHBIX JAHHBIX U OMKMCAHUE CIIy4ailHOM U3MEHYUBO-
CTH.

Pemats 3a1auu Ha onpejieNieHne YacTOThI CTy4YalHbIX COOBITUH,
00CyX)IeHIE TPUMEPOB CIYyUYaWHBIX COOBITUI, MaJIOBEPOSTHBIX U
MPAKTUYECKH TOCTOBEPHBIX CIY4YailHBIX COOBITUH, UX POJIH B MPH-

https://uchi.ru/
https://resh.edu.r
u/subject/12/5/

https://fincult.inf
o/teaching/metod
icheskie-

POJIe U KU3HH YeTIOBEKa materialy/
https://oge.sdamg
ia.ru/

OnucaresbHas OtkoHenus. Jlicrepcus YUCIOBOro OcBauBaTh NOHATHS: JUCTIEPCUS] U CTaHJIAPTHOE OTKIIOHEHUE, HC-

CTATHUCTHKA. Ha6opa. CTaHJapTHOE OTKJIOHEHHE HC- 10JIb30BATh ATH XapaKTEPUCTUKU AJIs1 OIIUCAHUS PACCEUBAHNUs JaH-

Paccensanue J0BOro Habopa. JluarpaMMel paccerBa- HBIX.

JAHHBIX — BoiiBUraThH rUNOTE3bI 00 OTCYTCTBUU WM HAJIMUUU CBSI3H IO JTHa-

4 4) TpaMMaM pacCENBAHUA.

CTponTh 1UarpaMmbl paCCEMBAHMS 110 UMEIOIIUMCS JaHHBIM, B
TOM YFHCJI€ C TTOMOIIBIO KOMITBIOTEPA
MHuoxecTBa MHOX%ecTBO, MOJAMHOKECTBO. Onepannu OcBanBaTh MOHATHS: MHOXECTBO, 3JIEMEHT MHOKECTBA, MIOJIMHO-
4 4) HaJ] MHOKECTBaMH: 00beTMHEHNE, TIepe- KECTBO.

cedeHue, nonoaHenue. CBoicTBa onepa-

BobInoaHATH onmepanmuu Haa MHOXECTBaAMU: O6’LC,Z[I/IHCHI/IC, nepece-
YCHUC, JOIMOJTHCHUC.



https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
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https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://oge.sdamgia.ru/
https://oge.sdamgia.ru/

U{A HAJl MHOKECTBAMU: TIEPEMECTUTEIIb-
HOE, COYeTaTeNIbHOE, pacpee/IuTeb-
HOE, BKITIOUCHHUS.

['padmyeckoe mpecTaBieHEe MHOKECTB

Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTEIIBHOE, COYETATENBHOE,
pacupenenuTeabHOE, BKIOUEHHUS.

Hcnoab30BaTh rpaduuecKoe MpeacTaBIeHe MHOKECTB TP OIHU-
CaHUM peaJIbHbIX IIPOLIECCOB U ABJICHUH, IIPU PEIICHUH 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U KYPCOB

BepositHOCTH
CJIy4aiiHOT 0

CoOBITHSA
(6 1)

DneMeHTapHble coObITHs. CnyualiHbIe
coObITHs. braronpusitcTByronue ae-
MeHTapHble coObITHS. BeposiTHOCTH CO-
ObITHI. ONBITBHI C PABHOBO3MOKHBIMU
3JeMEeHTapHBIMU COOBITUAMU. Cyyaii-
HBII BBIOOD.

[TpakTiueckast pabota « ONBITHI C paBHO-
BO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITH-
MU

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITUE, CIIyyaliHOE COOBI-
THE KaK COBOKYITHOCTb OJ1aronpHsTCTBYIOIIUX IEMEHTAPHbIX CO-
ObITHIA, pABHOBO3MOKHBIE JIEMEHTAPHBIE COOBITHSI.

Pemats 3a1a4u Ha BHIYKCIIEHUE BEPOSITHOCTEH COOBITHI IO BEpO-
ATHOCTSIM 3JIEMEHTAPHBIX COOBITUI CIIy4aiiHOT'O OIIbITA.

PemaTts 3a1a4u Ha BHIYKCIIEHUE BEPOATHOCTEI COOBITHUI B OIBITAX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIE C
MOMOILBIO0 KOMITBIOTEPA.

IIpoBoANTH U M3y4YaTh ONBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAp-
HBIMHU COOBITHSIMHU (C UCIIOJIb30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JPYIHX MoJiesel) B X0/e MPAaKTUYECKON paboThl

BBenenue B Teo-
puio rpagos

(4

HepeBo. CBoiicTBa AepeBa: €AMHCTBEH-
HOCTb ITyTH, CYILIECTBOBAaHUE BUCSIYEH
BEPILUHBI, CBS3b MEX]Ty YUCIOM BEPIIUH
u yuciiom pédep. IlpaBuiio ymMHOXKEHUS

OcBauBaTh NOHATHS: IePEBO Kak rpad Oe3 UKiIa, BUCAYas Bep-
muHa (JIUCT), BETBb JIEpEBa, MyTh B IEpEBE, JUAMETP JIepeBa.
H3yuyaTh cBOMCTBA JepeBa: CyIIECTBOBAHUE BUCSUYEH BEPIIUHBI,
CANMHCTBCHHOCTb IYTU MCKAY ABYMs BEPIINMHAMU, CBA3b MCKIY
YHCIIOM BEPIIIMH U YUCIOM pEdep.

Pemath 3a1aum Ha TIOKWCK U TIEPEUUCIICHUE MTyTEH B IepeBe, Ompe-
JIeJIeHNe YKciia BepIINH uiu péoep B aepeBe, 00X0 OMHapHOTO Je-
PEBa, B TOM YHCJIC C TPUMCHCHUCM IIpaBrJida YMHOXCHUS

Cayuaiinbie co-
ObITHA
8 4)

[TpotuBononoxxHoe codbiTHe. [na-
rpamma Junepa. O0beuHEHNE U TIepe-
ceueHue coObITuil. HecoBMecTHBIE COOBI-
trs. PopMya CII0KEHUS BEPOSITHOCTEM.
[IpaBun0 yMHOXKEHUSI BEPOSITHOCTEM.
VYcnosHas BeposTHOCTh. He3aBucumbie
cobbiTus. [IpencraBnenue ciydaifHOro
HKCIIEPUMEHTA B BUJIE JIepeBa

OcBauBaTh NOHATHSA: B3aUMHO IPOTUBOIOJIOXKHbIE COOBITHUS, OIe-
paruu HaJ COOBITUSAMU, OOBbEIMHEHUE U TTEpeceueHue COOBbITUH,
nuarpamma Oitnepa (Ditnepa - BenHa), COBMECTHBIE U HECOBMECT-
HbIE COOBITHSI.

H3y4aTh TeopeMbl 0 BEpOSATHOCTH OOBEAMHEHHS IBYX COOBITHIA
(popMmyIIBI CIOMKEHUS BEPOSTHOCTEN ).

Pemarsb 3a5a4um, B TOM 4MCII€ TEKCTOBBIE 33Ja4M HA ONPEACICHUE
BEPOATHOCTEHN 00BEIMHEHUSI U IEPECEUEHHSI COOBITUI C ITOMOIIBIO
YUCIOBOM MpsIMOH, uarpamm Ditniepa, GopMyIibl CI0KEHUs BEPO-
ATHOCTEH.




OcBauBaTh MOHSITHS: TIPABUIIO YMHOKEHUS BEPOSTHOCTEH, YCIIOB-
Hasi BEpPOATHOCTh, HE3aBUCUMBIE COOBITHS JICPEBO CITy4aifHOTO
OTIBITA.

H3yuaTth cBolicTBa (ONpeaeIeHNs ) HE3aBUCUMBIX COOBITHH.
Pemath 3a1auu Ha OMpeIelIeHNE U HCIIOTb30BAHUE HE3aBHCUMBIX
COOBITHIA.

Pemath 3a1a4u Ha IOWCK BEPOSITHOCTEH, B TOM YHCIIE YCIOBHBIX,
C HMCITIOJIb30BAaHHEM JICPEBa CIYYaliHOTO OTbITA

O6oomenue, [TpencraBnenne nanueix. OnucarenbHas IMoBTOPATH H3y4YEHHOE U BHICTPAMBATDH CUCTEMY 3HAHH.

KOHTPOJIb craructuka. ['padsl. BepositHOCTE City- Pemats 3a1a4u Ha NpeICTaBICHUE U OMMCAHHUE JAHHBIX C TTIOMO-

4 ) Y4aifHOTO COOBITHS. DIeMEHTHl KOMOMHA- IIBIO U3YYEHHBIX XapaKTEepUCTUK. PemaTs 3aga4m ¢ npuMeHeHnEM

TOPUKHU rpados.

Pematp 3a1a4n Ha HAXOXKJICHUE BEPOSTHOCTU CIIy4allHOTO COOBI-
THS TI0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA, B TOM YHUCIIE B
OIBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemarp 3a5aun Ha HaX0X/I€HNUE BEPOATHOCTEW OOBEAMHEHUS U
nepecevdeHus COOBITHIA, B TOM YMCIIC HE3aBUCUMBIX, C UCITIOJIb30Ba-
HHEM Irpa)MuecKuX MpeICTaBICHUH U IepeBa CIIy4aifHOTO OIIbITa.
Pemats 3a1a4u Ha riepeynciieHre KOMOWHAIMI (YncIa epecTa-
HOBOK, YHCJIa COYETAaHUI), Ha HAXOXKJICHUE BEPOSITHOCTENH COOBITHIA
C MPUMEHEHUEM KOMOMHATOPHKH, B TOM YHCJIE C HCITOJIb30BAaHUEM
tpeyronpHuka [lackans

OBIIEE KO-

JIMMECTBO

YACOB 11O

MPOT'PAMME
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9 KJIACC

HasBanue
OcCHOBHBIE BH/IbI
pa3aena OcHoBHOe
JeATeJIHLHOCTH 0P
(TeMBI) Kypca cojJepiKaHue
o0yuarumuxcst
(4ncyI0 4acoB)
IMoBTOpEeHuUeE [IpencraBienne nanHbix. OnucarenpHas IToBTOPATH H3YYCHHOE U BHICTPAUBATh CHCTEMY 3HAHUIA. https://www.yakl



https://www.yaklass.ru/

Kypca craructuka. Ornepamnuu Hax COOBITUAMHE. Pemiath 3a1a4M Ha MPEICTaBICHUE U OIMCAHKE JaHHbIX. ass.ru/
8 kiacca HezaBucuMocTs COOBITHI PemaTh 3a1a4i Ha HaX0XKICHHE BEPOATHOCTEH 00BEAUHEHHS U https://uchi.ru/
(4 49) nepeceueHus COOBITHIA, B TOM YHCIIC HE3aBUCHUMBIX, C HCIIONb30Ba- | https://resh.edu.r
HUEM rpa)UIeCKHX MMPEACTABICHUH U IepeBa CIIy4aiiHOrO OIbBITA. u/subject/12/5/
Pemarth 3a1a4uu Ha IepeyUCIICHHe KOMOMHANINHN (YMCIa repecTa- https://fincult.inf
HOBOK, YHCJIa COYETAaHUi1), Ha HAXOKICHHE BEPOATHOCTEH coOpiThii | Of/teaching/metod
C IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE C UCIIOJIb30BAaHHEM icheskie-
TpeyroibHuKa [Tackas materialy/
https://oge.sdamg
ia.ru/
Dj1eMeHTbI KoMOMHATOPHOE TIPABHIO YMHOKEHHUSL. OcBauBaTh MOHATHS: KOMOMHATOPHOE MIPABUIIO YMHOXKEHUSI, YIIO-
KOMOUHATO- [epecranorku. ®akropuan. CoueTaHust psIIOYCHHAS Mapa, TPoiKa 00bEKTOB, IIEPECTAaHOBKA, (haKTOpHAI
pHUKH Y 4ucIIo coueraHnid. TpeyroapHuk Ilac- YHUCIIa, COYETAHUE, YUCIIO COYETAHUM, TpeyronbHuk [lackas.
49) kast. [IpakTudeckas pabora «Berumciie- Pemiath 3a1a4M Ha MIEPEYKUCIICHUE YITOPAIOUCHHBIX Map, TPOEK,
HHE BEPOSITHOCTEH C MCIOJIb30BAHUEM MEPEUYHCIICHHE MTEPECTAHOBOK M COUCTAHHIN JIEMEHTOB Pa3IHYHbBIX
KOMOMHATOPHBIX (DYHKIMI 3JIEKTPOHHBIX | MHOXECTB.
TaOIHI Pemiath 3a1a4n Ha MPUMEHCHUE YKCIIa COYETaHUN B aredpe (co-
KpaiiéHHOe YMHO)KeHre, OuHoM HproToHa).
Pemiath, npuMeHsisi KOMOMHATOPHUKY, 3a/1a4/ Ha BBIYHCIICHHE Be-
POSITHOCTEH, B TOM YHCJIE C TOMOIIBIO AIIEKTPOHHBIX TaOJIUIL B XOJI€
MPAKTHYECKON pabOoThI
I'eomeTpuue- ['eomeTprueckas BepossTHOCTh. Ciry4aii- OcBauBaTh MOHSATHE TEOMETPUUYECKOM BeposiTHOCTH. Pemarh 3a-

CKasl BeposiT-
HOCTh

HBII BBIOOP TOUKH U3 PUTYPHI HA IJIOC-
KOCTH, U3 OTPE3Ka, U3 AyT'H OKPYKHOCTU

JAaYM Ha HaXOXJICHUC BepOHTHOCTefI B OIIBITAx, NPCACTABUMBIX KaK
BBI60p TOYCK U3 MHOI'OYT'OJIbHUKA, Kpyrad, OTPE3Ka W AyTrU

4 v) OKPY2KHOCTH, YUCIIOBOT'O IIPOMEKYTKA

HUcnbrranus Hcneitanue. Ycnex u Heynava. Cepust OcBauBaTh NOHATHSA: UCIIBITAHUE, SJIEMEHTAPHOE COOBITHE B UC-
Bepnyun WCIIBITaHUH 10 TIepBoOro ycrnexa. Mcnel- nbeITaHuu (ycrex U Heyiada), cepus UCIBITaHUN, HACTYTUIEHHE TIep-
(64) tanust bepHysnu. BepostHocTu coObITuii |  Boro ycmexa (Heynauu), cepus ucnblTanuii bepHyim.

B cepuu ucneiTanuil bepnyiu. [Ipaktu-
yeckas pabora «Vcnbitanus bepHynmn»

Pemartp 3aqa4n Ha HAX0XK/I€HNUE BEPOATHOCTEN COOBITHI B CepUU
UCTIBITAaHUH /10 TIEPBOTO ycIiexa, B TOM YHCIIe ¢ IpUMEHeHHeM ¢op-
MYJIbI CyMMBbI T€OMETPUYECKON MPOrPECCHH.

PemaTh 32124y Ha HAXO0XKACHUE BEPOATHOCTEN HIIEMEHTAPHBIX CO-
ObITUI B cepuu UcTbITaHUM bepHyiu, Ha HaX0X/IeHHEe BEPOSTHO-
CTH ONPEJEIEHHOr0 YHCIIA YCIIEX0B B CEPUU UCIIBITAHUI bepHyJun.
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https://uchi.ru/
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H3yuaTth B X0/1€e NPAKTHYECKOH padoThl, B TOM YHCIIE C TTIOMO-
b0 IU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU HCIIbI-
TaHuil bepHym

Cayuaiinas Be-
JMYHHA

(6 1)

CrnyyaitHast BeJIMUMHA U pacipeiesieHre
BEPOATHOCTEH. MaTeMaTu4eckoe 0xua-
HUE U TUCTIIEPCUS CIyYaHON BEJIMYHHBI.
[Ipumepbl MaTEMaTUUECKOTO OXKUJAHUS
KaK TEOPETUYECKOTO CPEJHETO 3HAUCHUS
BEJIUYHMHEI.

ITonstHe o 3aKoHe O00JbIMX uncel. M3-
MEpEHHE BEPOSTHOCTEN C MOMOIIIbIO Ya-
ctot. [I[puMeHenne 3akoHa OOJBIITUX YU~
cen

OcBouTh NOHATHSA: CyyaiiHas BEJIMUMHA, 3HAUEHUE CITy4yalHOU
BEJINYUHBI, pACIIPE/ICIIEHUE BEPOSTHOCTEM.

H3yuathb n 00cy:kaaTh IpUMEPB] JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4aifHBIX BEJTMYUH (POCT, BeC YesIOBEKa, YUCICHHOCTh Hacele-
HUs, Ipyrue U3MEHUYMBBIC BEIMUMHBI, PACCMaTPUBABIINECS B Kypce
CTaTUCTUKH ), MOJICIbHBIX CIy4YailHBIX BEIMYHMH, CBI3aHHBIX CO CITy-
YallHBIMU OmbITaMU (OpocaHue MOHETHI, UTPATLHON KOCTH, CO CITy-
YaifHBIM BBIOOPOM U T. H.).

OcBanBaTh NOHATHSA: MATEMAaTUYECKOE OKHMJIAHUE CIIy4YallHOM Be-
JIMYUHBI KaK TEOPETUYECKOE CPEAHEE 3HAUCHUE, TUCTIePCUs CITy-
YailHOM BEJIMYMHBI KaK aHAJIOT IUCIIEPCUU YUCIOBOIO Ha0Opa.
PemaTe 3aqaum Ha BBIUKUCIEHUE MAaTEMAaTUYECKOTO OXKUAAHUS U
JUCIIEPCUU JUCKPETHOM CIIy4allHOM BEJIMYMHBI 10 33JaHHOMY pac-
MpEeACIICHNIO, B TOM YMCJIE 33]a4, CBSI3aHHBIX CO CTPAaXOBAHUEM U
JOTEPESIMH.

3HAKOMHTBCS C MATEMAaTUYECKUM OKUJAHUEM U AUCTIEpCUEN He-
KOTOPBIX PACIPENEICHHI, B TOM YUCIIE PACTIPEACIECHUS CIIy4aliHON
BEJIMYMHBI «YUCIIO YCIIEXOBY B c€pUM ucnbiTanui bepuymnu. U3y-
YaTh YaCTOTY COOBITHS B MOBTOPSIIOIIUXCS CIIyYalHBIX OMbBITAX KaK
CIIy4YailHYIO BEJIMYHHY.

3HAKOMUTBCS C 3aKOHOM OobIIuX yncen (B popme beprymnnm):
1py OOJIBLIIOM YHCJIE OTBITOB YacTOTa COOBITUS OJIM3Ka K €ro Bepo-
SATHOCTH.

PemaTe 3a1a4M Ha U3MEPEHUE BEPOSTHOCTEN C IIOMOLIBIO YaCTOT.
OO0cyxnaThb poJib 3aK0Ha OOJIBIINX YKCed B 000CHOBAaHUU 4aCTOT-
HOT'O METO/1a U3MEPEHUS BEPOSITHOCTEM.

OO0cyxkaaTh 3aK0H OOJIBIINX YHCEN KaK MPOSBICHUE CTATUCTHYE-
CKOI YCTOMYMBOCTH B U3MEHUYHUBBIX SIBICHUSX, POJIb 3aKOHA 00JIb-
LIMX YKMCEJl B IPUPOJIE U B JKU3HU YEJIOBEKA

O0o00menue,
KOHTPOJIb

(10 u)

ITpencraBnenue nqanHbIx. OnucaTesnbHas
CTaTUCTUKA. BEpOATHOCTH Ci1ydallHOTrO
cOOBITHSL. DJIEMEHThl KOMOMHATOPUKH.

IoBTOPATH U3YYEHHOE U BHICTPAUBATH CHCTEMY 3HAHUM.
PemaTh 3agaum Ha ipe/ICTaBIICHNE U OTIMCAaHUE JTAHHBIX.
PemaTh 3a1aum Ha HAXOXKCHUE BEPOSITHOCTEH COOBITHI, B TOM




CryualiHple BEJIMUMHBI U paclpeaeeHus

YHUCJIC B OIIbITax C paBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU COOBITH-
SIMU, BCPOHTHOCTGIZ 06’BGIII/IH6HI/IH H IICPCCCUCHU A CO6BITPII>1, BbIYUC-
JISATh BEPOATHOCTHU B OIIbITAX C CCPUAMU cnyqaﬁHHx HUCIBITAaHUN

OBIIEE KO-
JMYECTBO
YACOB IO
IMPOTPAMME
34







