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CII 2.4.3648-20 «CaHUTapHO-2MHAEMHOJOTHUECKIE TPEOOBAHUS K OPraHU3alMsIM BOCITUTAHUS
1 00y4yeHUs1, OT/bIXa U O3J0POBJICHUS JAETEH U MOJIOACKHN», YTBEPKICHHBIX MOCTAHOBJICHUEM
IJ1aBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne 28;
KOHIICTIIIMM ~ PA3BUTUS MaTEMaTHYECKOTO 0Opa3oBaHMs, YTBEPKIACHHOM pacropsuKeHHEM
[IpaButensctBa 0T 24.12.2013 Ne 2506-p;
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Neo 116» r.o. Camapa

Jlns peanuzanuu pabodeii MporpaMMbl HCTIONb3YIOTCS Y4€OHUKH:

Knacc YyeOHUuK
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6 Bunenkun H.4., YKoxos B.1., Yecnokos A.C., HIsaproypx C.1.
«Marematuka» - M: «IIpocsemenue» 2023 rog

7 MakapsrueB FO.H, Munmiok H. I'., Hemkos K.W. u apyrue; noxn penaxiueit Tensikockoro C.
A. «Anrebpa» - M: «IIpocsenierne» 2023 roa

8 MakaperueB FO.H, Munmaiok H. I'., Hemkos K.U. u apyrue; non penaxiueit TensikoBeckoro C.
A. «Anrebpa» - M: «IIpocsenierne» 2023 roa

9 MakaperueB FO.H, Munmiok H. I'., Hemkos K.W. u apyrue; nox penaxiueit Tensikockoro C.
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7-9 Bricouxwnii 1. P., fmenko U. B., nox penakuuen Amenko U. B.
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7-9 | Artanacsu JI. C, byry3oB B.®., Kagomues C. b. u np.
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Jlannble y4eOHUKM BKIIOYEHBI B (eepanbHbIi NepeyeHb y4eOHMKOB (Ipuka3 MHHHCTEpCTBa
npocgenieHust Poccuiickoit @enepannu ot 21 centsops 2022 r. Ne 858 «O6 yTBepxaeHUH (enepaibHOro
nepeyHsi yueOHUKOB, JOMYIIEHHBIX K HCIOJB30BAHUIO MPHU pealii3allid MMEIIIUX TOCyIapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTeIbHbBIX MPOrpaMM HadyalbHOTO OOIETro, OCHOBHOI'O OOIIEr0, CPETHEro 00IIero
o0pa3oBaHMsl OpraHU3alUsSIMU, OCYIIECTBISIIOIIMMU 00pa30BaTEeNbHYIO JEATENbHOCTh M YCTAHOBJICHUS
IpEeIebHOTO CPOKa MCIIOIb30BaHUS UCKITIOUEHHBIX YUCOHUKOBY).

DONeKTpOHHbIE 00pa3oBaTelIbHbIE PECYPCHI, AOMYIIEHHBIE K HCIOJIB30BAaHUIO NPU peallu3aluu
UMEIOIMX TOCYAAPCTBEHHYIO aKKpPEAMUTAIMI0 00pa30BaTENbHBIX MPOrpaMM HayalbHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CpeTHeTo 0011ero oOpazoBanus npukazoM Munmnpocsemenus ot 04.10.2023 Ne 738




COJAEPXAHHUE

TTOACHUTEJIDHAS 3AIIMCKA ..o 4

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 MATEMATHKE

HA YPOBHE OCHOBHOI'O OBIHEI'O OBPA3OBAHUS ......cc.ocviiiiiiiieiee e 7
JIMUHOCTHBIE PEBYITBTATBL. ... .vteuvtueesteastessresseasseasseassasseassesseaseassessseaseassesseeabeasseabeeabeasbesseenbeanseaseenseens 7
METAMIPEAMETHBIC PEBYITBTATB ....eeuvveasteeureasteeasseasseeasseasesssseasseessseassessssesssssansesssesansessssssnsesssesenseses 8
TIPEIAMETHBIC PEBYITBTATB ...vvvieisteeessseeessseesssesasssessassessteeesssseessseesssssesssseesssseesasseesssseesnssessnsnessnsneens 11

OEJIEPAJIBHASL PABOYAA TTPOI'PAMMA VYEBHOI'O KYPCA «MATEMATHUKA»

B 58 KILTACC AX . .otttk h ekt b e bt e bt e s h et e s b e e e Re e et e e sae e e be e s ne e e n e e nnneenns 12
TTOSICHUTEITBHAST BATTHICK +....vveeuveeesteeessteeassseeassseeaasseessseesateaesabeeeanbeeesnbeeeanbeeesabeeensbeeeanneeanneeenseeeanes 12
L0100 (507 ) ¢ 1 (SR O s (52176 PP 14

530 (0 2T PP PP 14
G 1 T USSP U PP ORI 15
TIPEIIMETHBIE PEBYIIBTATBI ....uvvesreastessureaseessreesseeasseesseeasseessesasseesseeasseesseeanseessneanseeaseeanseesnneanseessnens 17
TEMATHUCCKOE TITAHUPOBAHIIC ... .vvveesreresstesesstesssstesesssesssssesssssesssssesssssesssssssssssesssssessnssessnssssssssesanes 21
o3 0 1o T TP PP R PPPRRPPPR 21
G To OO PP PP 30

OEJIEPAJIBHASA PABOYASA ITPOITPAMMA YUYEBHOI'O KYPCA «AJII'EBPA»

B 70 KITACCAX ettt ettt h bbbt bt bt et b e bt et e b nn s 40
TTOSICHUTEITBHAST BATIHICK ... .vveesveeesteeessteeasseeassseaasseeessseesatseeasbeeesabeeesabeeesabeeesabeeeabbeeennbeeasneeensneeanes 40
L1001 (50 20 ¢ 1 (SR O s (52176 PRSP PRPPR 41

A 3 2T PP PP 41
eI 0 £ 1o PP PP RS PPRPPR 42
eI ) 1o T TP TP PPP PP 43
TIPEAMETHBIE PEBYIIBTATB .....vviivvieeiriieirieaiteeastseeabee e st e e st e e s e e e sab e e e sab e e e seb e e e ssr e e e b e e s bn e e e bn e e nnn e e 44
TeMATUUECKOE TITTAHMPOBAHUE .. .. .veeureesreasreessreasreesseeaseessseasseessneasseessseaseessnsaseessneanneessnsaseennnesnnes 49
B 9 1o RSO PTRUPPPPRRP 49
S 3 T P TP TP PP PPRPPPRPPPR 54
eI ) 1o T TP TP PPP PP 62

OEJIEPAJIBHAS PABOYAA TTPOIPAMMA VYEBHOI'O KYPCA «'EOMETPUS»
B 770 KITACCAX ettt bbbt b ettt b et r e n s 70

JOY: (035071 A= 0295 £25: Qe Y211 1% (o) v T 70

(O10)1 (5700 €21 1 (SR O L0 e (53517 - S PP TOTP PR OUPRSPPR 70



I8 0 2T PR PP PP PP 71
) €T TSP PR PRSPPI 72
TIPEIAMETHBIC PEBYITBTATB ...vvviesvieessseeessesasaesasssesssssessteeessseeessseesssseesssseesasseesssseesssseesnssessnssesssneens 72
TEMATHUCCKOE TUTAHUPOBAHIIC .. .. .vvveesreressseeessseessssesssssesssssesssssesssssesssssssssssesssssessssssssnssessnssessnssessnes 76
A 3 1o TP TP PPPPPRRP 76
I ) 1o T T PO U PR PPPOPPRP 80
I W £ T o OO T TP P PR PPPPU PP 85

OEJIEPAJIBHAS PABOYAA TTPOIPAMMA VYEBHOI'O KYPCA «BEPOATHOCTD

N CTATHUCTHUKA» B 79 KITACCAX ..ottt 91
TTOSICHUTEITBHAS BATTHICKA .. ..ve.vveeuteesseeesueessseesesanseesseeasseeaseeasseesseeamseeasseasseesaeeanseeasseanneesnneaneeanneannee e 91
(100 (S0 20 12 (SR L0 s (53217 TSP PR T ST PP PR 92

0 51 T TSRS P U PP ORI 92
eI 3 1o PP PP SPPRPPPR 93
eI 1o PP PUPPTPPRRP 93
TIPEIIMETHBIE PEBYIIBTATBI ....uvvesreastesasseasseessseesseeasseesseessseassseasseesseeasseessseanseessseanseesseeanseesnneanseessneas 94
TEMATHUECKOE TITAHMPOBAHUE ... uviiurieiieiiiiesiie st sies st ssts s b sba s ba e sba e b sba s b e sba e b e ba s e sia e s 96
8 3 1o T OO O PO UPP PP 96
8 KITACE vttt ettt R e R e e ne e 100
eI ) 1o T PP PO PP R PPPR PP 105

[TEPEYEHB (KOJUDPUKATOP) PACITPEEJEHHBIX 11O KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHUM K PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJILHOM
[IPOTPAMMSBI OCHOBHOI'O OBIIET'O OBPA30OBAHUS U DJIEMEHTOB COJIEP)KAHUS

TTO MATEMATIHIKE ..ottt ettt sttt e et e st e e st e s st e e sbeeanbeenneeenbeeareens 109
I ) 1o T O PO PPRT PP PP 109
(G110 T O OO PPRPPPR PP 113
3 1o OO PP R OPPRPPPR 118
S I 01 1o PP UP R UPRPUPROPPN 125
I W £ T T O PP OT PP PUPRPPPPRY 131

INEPEYEHbB (KOJU®UKATOP) IIPOBEPSIEMBIX TPEFOBAHUIM K PE3VJIbTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIET'O
OBPA30OBAHUA U OJIEMEHTOB COAEPXAHUA 11O MATEMATHKE ... 138

[TpoBepsiembie Ha OI'D no maremaTuke TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON MTPOTPAMMBI OCHOBHOTO OOIIIETO OOPABOBAHUS . ..c..vvveervreeesireesireesieeessneesnenns 138

IlepeueHp 21€MEHTOB coaepKaHus, NpoBepsieMblX Ha OI'D 0 MAaTeMaTHUKE ...........ccoeevverevenne. 141



HHOACHHUTEJIbHAA 3AIIMCKA

[Iporpamma 1o Marematuke s oOydarommxcs 5-9 kmaccoB pazpaborana Ha ocHoBe PI'OC
000O. B nporpamme 1o MmaTeMaTuKe YYTCHbI HI€U U TOJIOKEHUS KOHIICTIIUU Pa3BUTHUS
MaTeMaThdeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpenMeToM MaTEMATHKU SBISIOTCS ()yHIAMEHTAIBHBIE CTPYKTYPhI HAIIIETO MUPA —
MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOLIECHUS (OT MPOCTEHUINX, YCBAUBAEMBbIX B
HEIMOCPEJICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOMXHBIX, HEOOXOUMBIX IJI Pa3BUTHUS HAYUHBIX U
MPUKIIAIHBIX ujei). MaremaTtnyeckue 3HaHUST 00€CIeYnBAIOT MOHUMaHUE IPUHIIUIIOB YCTPOMCTBA U
UCII0JIb30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUATHE U HHTEPIIPETAILIMIO COLUATBHOM, SKOHOMUYECKOH,
MOJIMTUYECKON H(POpMaInH, 1al0T BO3MOKHOCTh BBIIIOJIHATH PACU€Thl U COCTABIIATH allTOPUTMBI,
HAXOJHUTh U MPUMEHSATH GOPMYIIBL, BIAJAECTh IPAKTUYECKUMU TPUEMaMU F€OMETPHUUECKUX U3MEPEHUN U
MOCTPOCHUM, YATATh HHPOPMAITUIO, TIPEJCTABIICHHYIO B BUJIC TAOJUIl, TUarpaMM U TpapuKOB, )KUTh B
YCIIOBUSX HEONPEIEICHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep CIyYaiHbIX COOBITHI.

N3ydyenue matemaTuku GopMUpYET y 00yJaIOIIMXCS MATEMaTUYECKUI CTUITh MBILIUICHUS,
MIPOSIBIISFONIUICS B ONPEICICHHBIX YMCTBEHHBIX HaBbIKax. OOydJaromuecss OCBauBAIOT TAKHE IPUEMBI
Y METOJIbl MBIIIJICHUS, KaK WHIYKIUSA U JEAYKIUs, 0000IIeHNe U KOHKPETU3aIUs, aHAJIN3 U CUHTE3,
KJaccu(UKalus U cucTeMaTu3anus, abcrparupoBanue u anaiorus. OObeKTbl MaTeMaTUYECKUX
YMO3aKIIOUYEeHUN, TPaBHUIIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHHU3M JIOTUYECKUX MTOCTPOCHHIA,
CIIOCOOCTBYIOT BBIPa0OTKE YMEHUS (POPMYINPOBATh, 00OCHOBBIBATH M IOKA3bIBATh CYKICHUS, TEM
CaMBbIM Pa3BUBAOT JIOTUYECKOE MBIIUICHHE. M3ydeHne MaTeMaTHKN o0ecrieunBaeT GOpMUPOBAHNE
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUIEHHUS] U BOCIIUTAHUE YMEHUW JEHCTBOBATh IO  3aJIaHHBIM
ajqropuTMaM,  COBEPIICHCTBOBAaThH  HM3BECTHBIC U KOHCTPYHPOBATH HOBBIE. B mporecce pemenus
3a/1a4 — OCHOBHOM yueOHOH JESITEIbHOCTH Ha YPOKaX MAaTEMAaTUKH — PA3BUBAIOTCSI TBOPUYECKAS U
MPUKIIaIHAS CTOPOHBI MBIIILJICHUS.



OOyueHne MaTeMaTUKE AaeT BO3MOXKHOCTb Pa3BUBATh y 00yUYaIOIIMUXCS TOUHYIO, PAllMOHAJIBHYIO U
MH(POPMATUBHYIO peub, YMEHHE OTOMpATh HauboJIee MOAXOIAIINE I3bIKOBbIE, CUMBOJIHYECKUE,
rpaduyecKkue CpeacTBa s BBIPAKEHHUS CYXACHUH MU HAIJIAJHOTO X IPEACTaBICHUS.

[Ipu n3yueHnyn MaTeMaTUKU OCYLIECTBISIETCs 00IIee 3HAKOMCTBO ¢ METO/1aMU TTO3HAHUS
JeMCTBUTENIBHOCTH, ITPEJICTABICHUSIMHU O IIPEIMETE U METOJaX MaTEMaTHKH, UX OTIIMYMH OT METOJIOB
JPYTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IPUMEHEHUS MATEMaTUKH JUIs
pELICHHs HAyYHbIX U IPUKIAIHBIX 3a]ad.

[TpuopuTteTHBIMU LIENIIMU 00Y4YEHUsI MaTeMaTHKe B 5—9 kiiaccax sSBIsIoTCA: (OpMUPOBAHUE
LEHTPAJIbHBIX MaTeMaTH4YeCKUX MOHATUHM (YMcilo, BeNIWYMHA,
reoMeTpuyeckas purypa, nepeMeHHast, BEposiTHOCTb, (DYHKIIMS), 00€CIeUnBaIOLINX IPEEMCTBEHHOCTh
U TIEPCIIEKTUBHOCTh MAaTEMaTHUECKOTo 00pa30BaHus 00yJarOIUXCs;

MOJIBEICHNE 00YYarOLINXCs HAa JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H MaTEeMaTHKU
U OKPYXKAIOIIIEro MUPa, TOHWMaHHE MaTEeMaTHKHU KaK YacTH OOIIel KyJIbTyphl YEIOBEYECTBA,;

pa3BUTHE UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUJarommxcs, M03HABATEIBHOM
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUH, KpUTUYHOCTH MBILUIEHUS, UHTEpeca K U3YUYECHUIO
MaTeMaTHKH;

¢dopmupoBaHue GYHKINOHATBHON MaTeMaTHYECKON IPaMOTHOCTH: YMEHUS paclio3HaBaTh
NPOSIBJIICHUS] MATEMAaTHYECKHUX TOHSATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX
CUTYalMAX ¥ MIPHU U3YYCHHUH JPYTUX y4eOHBIX IPEAMETOB, IPOSBICHUS 3aBUCIMOCTEN U
3aKOHOMEPHOCTEH, (OPMYIIMPOBATh MX HA S3bIKE MATEMATUKU U CO3/]aBaTh MaTEMaTHUECKUE MOJICIIH,
NPUMEHATh OCBOSHHBIN MaTEMAaTUYECKHIA amapar /Ui PeUIeHUs IPaKTUKO-OPHEHTUPOBAHHBIX 337134,
UHTEPIPETHPOBATH U OIICHUBATH TOJTYYCHHBIC PE3YIIbTATHI.

OCHOBHBIE JJMHUY COJIEPKaHHSI IPOTPAMMBI 110 MaTeMaTHke B 5—9 kimaccax: «Hucna u
BBIUUCIEHUS», «AureOpa» («Anredpandeckue BBIpAKEHHUS», «YpaBHEHHUS U HEPaBEHCTBAY),
«DyHkuuny, «I'eomerpus» («I'eomerpuueckue GUrypsl U UX cBOicTBay, «M3mMepeHue
TreOMETPUYECKUX BEIHMUUHY), «BeposiTHOCTh U cTaTUCTHKay. J[aHHbIE INHUU pa3BUBAIOTCS
napaujelbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA
OT Jpyroil, a B TECHOM KOHTaKT€ M B3aMMOJICHCTBHH.

ConeprkaHue mporpaMMsbl 110 MaTEMaTUKE, PaclpeAeICHHOE 110 rojjaM 00ydeHusl, CTPYKTYPUPOBaHO
TaKUM 00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPHUHLUITHAIBHBIM BOIIPOCaM 00ydarolrecs o0paliaauch
HEOJJHOKPATHO, YTOObI OBJIaJICHHE MATEMAaTHUECKUMHU TOHATUSAMH M HaBbIKAMHM OCYIIECTBIISIOCH
MOCJIEI0BATENbHO U TIOCTYIATENbHO, C COOJII0/IEHNEM IPUHIINIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJTIOYAJIMCh B OOIIYIO CHCTEMY MaTeMaTHYECKUX MPEICTABICHUI 00yJarOIIUXCsl, PACIIHPSS U
yrayOusis ee, o0pa3ysi MpOYHble MHOKECTBEHHBIE CBSI3U.

B cootBercTBun ¢ @I'OC OO0 MaTemaTuka sBiIsSeTcs 00s13aTeIbHBIM YUeOHBIM IPEAMETOM Ha
YpOBHE OCHOBHOTO 00miero obpazosanus. B 5-9 knmaccax maremaruka



TPAAUITMOHHO U3y4YaeTCs B paMKaXx CJIeIYIOMNX YIeOHBIX KypcoB: B 5—6 Kiraccax — Kypca
«MaremaTuka», B 7-9 kiaccax — KypcoB «AureOpa» (BKIIt0UYasi 3J1I€MEHThl CTATUCTUKU U TEOPUU
BeposaTHOCTEH) U «I'eomeTpusi». [I[porpammoii Mo MareMaTUKe BBOAUTCS CAMOCTOSTEIbHBINA y4eOHBIN
Kypc «BeposTHOCTb U CTaTHUCTHUKAY.
MecTo yuyeOHOTro npeamera «MareMaTuka» B y4eOHOM ILIaHe.
B cootBercTBUE ¢ DenepanbHBIM rOCyIapCTBEHHBIM CTaHIAPTOM OCHOBHOTO 00IIEro 00pa3oBaHuUs
yueOHbI mpenmer «MaTtemaTtukay BXOJUT B IMpeIMeTHYI0 obnacth «MaTemaTnka U MH()OpPMATHUKa» U
SBIISICTCS 0053aTENBHBIM JUIS U3YUCHHUSL.

Knacc YueOHblii Kypc KonnuectBo yacoB B KonnuectBo Bcero vacos 3a
HEACIIO y4eOHBIX HE/IeIb y4eOHBIN TOJT
5 xJacc 5 34 170
6 xiacc MaremaTuka 5 34 170
Bcero 340
7 xiacc 3 34 102
8 Kmacc Anre6pa 3 34 102
9 xiacc 3 34 102
Bcero 306
7 xI1acc DJIEMEHTBI 1 34 34
8 Kimacc CTaTUCTUKHU U TCOPHUU 1 34 34
9 xitacc BEPOATHOCTHU 1 34 34
Bcero 102
7 KJacc I'eomerpust 2 34 68
8 Kiacc 2 34 68
9 knacc 2 34 68
Bcero 204
HUroro 952

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

W3yuenne MaTeMaTUKU Ha YpOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsI HAIPABJICHO Ha JTOCTHKEHHE
06y'-IaIOH_[I/IMHC$[ JIMYHOCTHBIX, MECTAITPCAMETHBIX U IPEAMETHBIX O6pa3OBaTeJ'II)HI)IX PE3YIbTAaTOB
OCBOEHUS y4eOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHEIC PE3YIbTATBI OCBOCHUA MPOTpaMMbI IO MATEMATUKE XapaKTCPHU3YIOTCA:

1) naTpuoTHyeckoe BocIHTAHME:

HpOHBJIeHI/IeM HHTepeca K HpOIJ_IHOMy nu HaCTOSIH_[eMy pOCCHfICKOfI MaTE€MAaTHUKU, HCHHOCTHBIM
OTHONIIEHUEM K JOCTHKEHHUSIM POCCUHUCKUX MAaTEMATHUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K
WCIIOJIb30BAHUIO 3THUX JIOCTHKEHUH B JPYrux HayKaxX W MPUKIATHBIX chepax;

2) rpasaaHcKoe H JyXOBHO-HPAaBCTBEHHOE BOCIUTAHHE:
TOTOBHOCTBIO K BBIMOJIHEHHUIO 00513aHHOCTEN TpasKIaHUHA U PeaH3aliy €ro Mpas, MPeICTaBICHUEM



0 MaTeMaTHYECKUX OCHOBAX ()YHKIIMOHHPOBAHUS PA3THMUHBIX CTPYKTYP, ABJICHHH, IPOLETYD
IpaXkJIaHCKOTO 001IeCTBa (HapUMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K O0CYKICHHIO STHIECKUX
po0JieM, CBSA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUHM HAyKH, OCO3HAHUEM Ba’KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOTIO;

3) TpynoBoe BocnuTanue:

YCTaHOBKO# Ha aKTHBHOE yJacTHe B PENICHHH NPAKTHUECKHX 3a1a4 MATEMaTHYECKOI
HAIIPABJIEHHOCTH, OCO3HAHNEM BOXKHOCTH MaTeMaTHYECKOTO 00pa30BaHus HA MPOTSHKEHUH BCei
’KM3HH JUISl YCIEIIHOM TIPO(heCCHOHANBHOM IeATeNHOCTH M Pa3BHTHEM  HEOOXOTMMBIX
YMEHMi{, OCO3HAHHEIM BBHIOOPOM M TIOCTPOGHHEM HHIMBHIYAIbHON TPAEKTOPHH OOpa3OBAHMS
U JKXKU3HCHHBIX IUIAHOB C YYCTOM JIMYHBIX UHTCPECCOB U OGH.[CCTBGHHLIX HOTpe6HOCTeI71;

4) ICTECTHICCKOEC BOCIIMTAHHC:
CIIOCOOHOCTBIO K OMOOHUOHAIIBHOMY U 3CTECTUYCCKOMY BOCIIPUATHIO MAaTEMATUUCCKUX O6’LCKTOB,
3a1a4, peHleHI/Iﬁ, paCCY)K,HCHHﬁ, YMCHHUIO BUACTh MATECMAaTUUICCKHUEC 3aKOHOMEPHOCTU B HCKYCCTBE;

5) nmeHHOCTH HAYYHOIO IO3HAHMS:

OpHUEHTAIMEN B IEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAayUHBIX MPEACTAaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTH YeJIOBEKa, IPUPO/Ibl U 0OIIECTBA, IOHUMAHUEM MaTeMaTHYeCKON HayKu
Kak c(epbl YeIIOBEUECKOM JesITEIbHOCTH, 3TANIOB €€ Pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS
LMBWIN3ALUU, OBJIAJCHUEM SA3BIKOM



MaTE€MaTUKU U MaTEMaTUYECKOM KYJIbTYPOU KaK CPEACTBOM II03HAHUSI MUpPA, OBJIAJICHUEM
IIPOCTEUIIMMH HaBBIKAMU UCCIIEI0BATEIBCKON NEATEIbHOCTH;

6) pusuyeckoe BocnuTanue, (GOpPMHpPOBAHHE KYJbLTYPbl 3I0POBbS H SMOLHOHAILHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHSATh MaTEMaTHYEeCKUE 3HaHUSI B MHTEPECAaX CBOETO 370POBbSI, BEIICHHS
3I0pOBOT0O 00pa3a )KU3HHU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATHIA U OT/IbIXA,
perynspHas pu3nuecKas akTHBHOCTD), cC(OOPMHPOBAHHOCTBIO HaBbIKa peIeKCcuu, MPU3HAHUEM CBOETO
npaBa Ha OIIMOKY U TAKOTO K€ MIPaBa IPyroro 4eioBeKa;

7) sKosI0THYECKOE BOCTUTAHKE:

OpHEHTAalllel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM i1 peuleHus 3anad B 00JacTH
COXPAHHOCTH OKPY>KaIOIIEei cpeibl, INIAaHUPOBAHUS MOCTYIIKOB M OIEHKU UX BO3MOXKHBIX TOCJIEICTBUN
JUTSL OKPY>KAIOMIeH Cpeibl, 0CO3HaHUEM TII00ATBHOT0 XapakTepa 3KOJOTHUECKUX MPoOIeM U MyTel ux
peleHus;

8) aganTanus K M3MEHAIOMIMMCS YCJIOBUSM CONHAILHOI H IPHPOIHOIL cpe/IbI:

TOTOBHOCTBIO K JIEHCTBUAM B YCIOBHSIX HEONPEACIECHHOCTH, MIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NPAKTUYECKYIO ACSATEIBHOCTD, B TOM YHUCIIE YMEHUE YUUTHCS Y APYTUX JIIOJEH,
IpUOOpeTaTh B COBMECTHOM J1€ATEIILHOCTH HOBbIE 3HAHMSI, HABBIKU M KOMIIETEHIIMU U3 OIIbITa IPYTUX;

HE00XO0AUMOCTBIO B ()OPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Kcie (GOpMyIupoBaTh U1, TOHATHS,
THITOTE3BI 00 00BEKTaX U SIBIICHUSIX, B TOM YHCIIE paHEee He U3BECTHBIX, OCO3HABATH JEPHUIIUTHI
COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PELLIEHUS U IeUCTBUS, GOPMYIUPOBATH
Y OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH ONBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHHS MPOTpaMMBI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUS Y
oOyuatoterocst 6yayT chopMUPOBAHBI METANIPEAMETHBIE PE3YIIbTAThI, XapaKTePU3YIOIIHUEeCs
OBJIQJICHHEM TO3HABATEILHBIMU YHUBEPCATIbHBIMU YU€OHBIMU JACHUCTBUSIMH, KOMMYHUKATUBHBIMU
YHUBEPCATHHBIMH YIEOHBIMH JIEUCTBUSIMU, PETYJISITUBHBIMU YHUBEPCATLHBIMU yU€OHBIMU
JECUCTBUSIMU.

Ilo3naBaTenbHbIe YHUBepPcadbHbIe y4eOHbIe AelicTBUSA

[To3HnaBaTenbHbIE YHUBEpCAIbHBIE YUeOHBIE AeCTBHS oOecrneunBaroT GopMUpoBaHe 6a30BbIX
KOTHUTHBHBIX IIPOIIECCOB 00yUYaIOUINXCs (OCBOSHHE METOIOB O3HAHUS OKPYXKAIOILEro MHUpa,
MIPUMEHEHHNE JIOTUYECKUX, UCCIIEIOBATEILCKUX OTEpaIlfii, YMEHUI paboTaTh ¢ nH(pOpMaIuei).



ba3oBble Joruueckue aeMcTBusi:

BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKIX OOBEKTOB, TIOHSITHH,
OTHOILIECHHUIA MEXy HOHATUAMH, (POPMYIHPOBATH ONPEICICHUS IOHATHH, YCTaHABIUBATh
CYIIECTBEHHBIH TNpHU3HAK KiIacCU(UKAIMK, OCHOBAHUA IJIi 00OOIIEHUS U CPaBHEHUS, KDUTEPHH
MIPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATH, (POPMYTUPOBATH U IPEOOPA30BHIBATE CY)KJICHHS: YTBEpAUTEIbHbIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC,

BBISBIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEYHsS B (aKTax,
JaHHBIX, Ha6JHOI[eHI/ISIX nu yTBepxcneHme, HpGI[JIaI‘aTB KpI/ITepI/II/I JJI BBISIBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

HpOBOI[I/ITB BBIBOJIbI C HUCITIOJIB30OBAHUEM 3aKOHOB JIOTUKH, I[CI[yKTI/IBHBIX 158
MHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIOUEHUH 110 aHAJIOTUU;

pazoupath JIOKa3aTeIbCTBa MaTeMaTHYEeCKUX YTBEPKICHUI (IpsiMbIC U OT
HpOTI/IBHOFO), HpOBOIII/ITI) CaMOCTOSATCIIBHO HECJIIOXKHBIC TOKA3aTCIIBCTBA MATEMATUYCCKUX q)aKTOB,
BBICTPAaWBaTh apryMEHTALMIO, MPHBOAMTH IPHUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYXICHUS,

BBIOMpATh crioco0 pelieHus yaeOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMUS,
BbIOMpaTh HanboJIee MOAXOSAIINNA C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/ibCKHe 1eiiCTBUS:

MCIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS, (DOPMYyITHUPOBATH BOPOCHI,
(bUKCUpYIOIIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO YCTAHABIMBATh HCKOMOE U JaHHOE,
(bopMHPOBAThH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHI0, MHCHHE;

MIPOBOJIUTH 10 CAMOCTOSTEIBHO COCTABJICHHOMY TUIaHYy HECJIOXKHBIN SKCIIEPUMEHT, HEOOIIBIIIOE
UCCIIeIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, 3aBUCMOCTEH 00HEKTOB
MEXy COOO0H;

CaMOCTOSITENTLHO (hOPMYITHPOBATh 00OOIICHHUS M BBIBOJIBI 0 PE3yJIbTaTaM MPOBEICHHOTO
HaOJTFOICHUS, UCCIIEI0BAHUS, OIICHUBATH JIOCTOBEPHOCTD TMOTYUYEHHBIX PE3yJIbTaTOB, BHIBOIOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKIKE BBIABUTATh MPEIOIOKECHHS O €r0
Pa3BUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ nndopmanmeii:

BBIABIATH HEIOCTATOUHOCTH U U30BITOYHOCTH MH(OPMALIUH, JaHHBIX, HEOOXOIUMBIX ISl PELICHUs
3ajjauy;

BbIOMPATh, AaHATU3UPOBAThH, CHCTEMATU3UPOBATh HMHTEPIIPETUPOBATHh HH(OPMALINIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/IcTaBICHMUS;

BbIOMpATh (GOpMy IpeacTaBleHUs] WH(POPMAMK M WUTIOCTPUPOBATh pelIacMble 3aaui CXeMaMH,
IyarpaMMamu, HHOU Tpadukoi 1 nX KOMOMHAIUSMU;



OLIEHUBATh HAJEKHOCTh MH(OPMAIMH 10 KPUTEPUSAM, MPEIIOKEHHBIM YUUTENIEM HUITH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHKaTHBHBbIe YHUBEpPCAJbHbIe YuyeOHbIe JelCTBUSA
KommyHuKaTBHBIE YHUBEpCAIbHbBIE YueOHbIEe eHCTBUS 00eCeunBatoT chOpMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaIOIINXCS.

Oo0menune:

BOCIIPUHMMATh M (HOPMYJIMPOBATh CYKAECHUS B COOTBETCTBUM C YCIOBUSAMH U LIEISIMU
06H_I€HI/I$I, SICHO, TOUHO, 'PAMOTHO BbIpaKaTb CBOIKO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
AaBaTh MOACHCHUS 11O XOA4Y PCHICHUA 3ala4Y1 U TOJYUCHHBIM PE3YyJibTaTaM,

B X071€ 00CYX/IEHUS 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMO TEMBI, IPOOJIEMBI, pelIaeMon
3aJlauy, BHICKA3bIBATh MJI€H, HALIEJICHHbIE HAa IOUCK PELICHHUs, COIIOCTABIIATh CBOU CYKJIEHHS C
CYXJIEHUSIMH IPYTUX YYACTHUKOB JMajora, oOHapyXuBaTh pa3jinyue U CXOJCTBO MO3ULUIA, B
KOPPEKTHOH opme hopMyIHpPOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEJCTABIATh PE3yJIbTAThl PELICHUS 3aJauH, SKCIIEPUMEHTA, UCCIEI0BAHNUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (pOpPMAT BBICTYIUIEHUS C YYETOM 3aJ1a4 NPE3eHTAlMU U 0COOEHHOCTEN
ayJIUTOPUHU.

CorpyanuyecrBo:

IIOHUMATh U UCNOJIb30BaTh IPEUMYILIECTBa KOMaHIHOW Y MHANBUIyaJIbHOU pabOThI IIPU peLIeHUN
yueOHBIX MaTEMAaTUYECKUX 3a/1a4;

MIPUHUMATD L[€1b COBMECTHON J€ATENIbHOCTH, INIAHUPOBATh OPraHU3alU0 COBMECTHOMN padoThI,
pacrpenesaTh BUabl paboT, J0roBapuBaThCs, 00CYk/1aTh MPOLECC U Pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJIBKHMX YEJIOBEK;

y4acTBOBaTh B IPYMNIOBBIX (hopMax padoThl (00Cyk1eHUs, 0OOMEH MHEHUSIMU, MO3TOBbIE IITYPMBbI
JPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTUMH YI€HAMU
KOMaH/Ibl, OLIEHUBATh KaY€CTBO CBOETO BKJIa/1a B OOIIMIA MPOAYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJECHCTBHS.

PeryasiTuBHbIe yHHBepcajibHble y4eOHbIE elCTBUA

PerynaruBubie yHUBEpCaIbHbIE YUeOHbBIE IEHCTBHS 00eCTIeUnBaOT (POPMHUPOBAHUE CMBICIIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranusanus:

CaMOCTOSITENTLHO COCTABJISTH IJIaH, aJTOPUTM PEIISHUS 3a7auu (MU €ro 4acTh), BEIOMpATh cmocod
pEIIeHUs C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTryMEHTHUPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ yueTOM HOBOM HH(OpMaIUH.



CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMH CaMOTIIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M PE3YNIbTaTa PEIICHHS
MaTeMaTHYeCKOM 3aauH;

MPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH MPU PEIICHUH 33]]a4, BHOCUTh KOPPEKTHUBHI B
JIESATEeILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa JACSATEIbHOCTH IIOCTABJICHHOW LIEJH U YCIOBHSM,
OOBSCHSATH IPUYUHBI JOCTHKCHHSI UM HEJTOCTIIKEHUS 1Ie]TH, HAXOIUTh OIIUOKY, 1aBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHUS IIPOrPaMMBbI [10 MaTeMaTHKe IPEJCTaBIEHbI 110 roJam
o0y4yeHHs B paMKaxX OTACNBHBIX Y4EeOHBIX KypcOB: B 5—6 Kiaccax — Kypca
«Matemarukay», B /-9 kiaccax — KypcoB «Aunredpay, «l'eomerpus», «BeposSTHOCTh U
CTaTUCTUKAY.



COJEP/)KAHUE OBYYEHUA

5 KJIACC

HarypajibHble yHC/Ia U HYJIb

Harypanbnoe uncio. Psng Hatypansabix uucen. Yucio 0. M3o0pakeHue HaTypaibHBIX YUCEI
TOYKaMH{ Ha KOOPJMHATHOH (YUCIIOBOM) MPSMOM.

[To3unmonHas cucrema cunciaeHus. PuMckas Hymepanus Kak NpuMep HETO3UIIMOHHON CUCTEMBbI
cuucieHus. JlecaTuuHas cuctemMa CUMCIICHUS.

CpaBHEHHME HaTypaJbHBIX 4YHUCEJ, CPAaBHEHUE HATYpAJIbHBIX YHCEI C HYJEM.
CrnocoOs1 cpaBHeHus. OKpyTieHHe HATYpaIbHbBIX YUCE].

CrnosxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS IPU CIOKEHUU. BrlunTanue kak aeicTBue,
o0paTHOE CJIOXKEHUIO. YMHOXEHHE HATypaJbHBIX YHCEN, CBOWCTBA HYJIS U €AMHHIIBI IPU
yMHOXeHUH. [lenenne kak neicTBue, 00paTHOe YMHOXKEHUIO. KOMIOHEHTHI AeMCTBHIMA, CBA3H MEKIY
Humu. [IpoBepka pesynbraTta apudmerndeckoro aeiicteus. l[lepemecTurensHoe ©  codeTaTeIbHOE
CBOMCTBa (3aKOHBI) CJIOKEHUS U YMHOKEHUS, pacIpeleIMTEIbHOE CBONCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OyKB [71s1 0003HaUEHHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alIUCH CBOMCTB
apuQMeTUYECKUX IeHCTBUM.

Jlenutenu u KpaTHbIE YUCIIA, PAa3JIOkKEHUE HA MHOXUTENU. [IpocThie n cocTaBHbie uncina. [Ipusnaku
nenuMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CreneHb ¢ HaTypalbHBIM [TOKA3aTeIeM. 3allUCh YUCIIA B BUAE CYMMBI Pa3psiIHbIX CIIAaracMblX.

UucnoBoe BblpakeHHe. BrlunciaeHue 3Hau€HU YUCIIOBBIX BbIPAKEHUN, TOPSIIOK BHINOTHEHUS
nerctBuid. Mcnonb3oBaHuME NpH BBIYMCIEHUSX MEPEMECTUTEIBHOTO W COYETATEIbHOIO CBOMCTB
(3aKOHOB) CJIOKEHMSI U1 YMHOXKEHUS, paCIPEeIUTEIHHOIO CBOIICTBA YMHOKEHUSI.

JApodn
[IpencraBienue o 1poOu Kak croco0e 3amucH YacTH BeMUIHbI. OOBIKHOBEHHBIE APOOH.

[TpaBuibHBIE U HepaBUIbHBIE ApoOHu. CMelIanHas 1poOb, IpeCTaBIeHUe CMEIaHHOM pobu B BHJE
HETMPaBUIBLHON JpOOM U BBHIFCIICHHE IIEJION YacTH YHCIa U3 HEMpaBWIHHOU apodu. M300pakenue
JIpoOel ToukaMu Ha YKCIIOBOM mpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpanieHue apooeil.
[TpuBenenue npobu k HOBOMY 3HaMeHatemto. CpaBHEHHE ApoOeii.

CroxeHue 1 BbIUUTaHUE ApoOeil. YMHOXKeHUe U JiefieHre Apo0eii, B3auMHO- 00paTHbIE IPOOH.
Haxosx1eHre 4acTH 1eJI0ro U LEJIOoro 10 €ro 4acTu.

Hecsatuunas 3anuch apoodeil. [Ipencrapnenne aecaTHUHOM qpoOu B BUI€ OOBIKHOBEHHOI.
N300pakeHne AecATHUHBIX ApoOeil ToukaMu Ha YMCI0BO npsiMoit. CpaBHEHHE AECATUYHBIX APOOEH.

Apudmernueckue AeMCTBUS ¢ JECITUUHBIMU Opo0siMu. OKpyTieHHe TEeCATUUYHBIX IPOOEH.



Pemenue TeKCTOBBIX 327124

Pemenue TekcToBBIX 3a1a4 apudmeTrHaeckuM criocobom. Pemmenue oruveckux 3amad. Pemenue
3aay mepe0opoM BCEeX BO3MOXKHBIX BapHUaHTOB. Vcmosib30BaHWE TPH PEUICHUU 3a]1a4 TabIuIl U
CXEM.

Pemrenue 3amau, comepkaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTb, BpEM,
paccTosiHuE, IIeHa, KOJIMYECTBO, CTOUMOCTh. EIMHUITBI H3MEPEHHS: MacChl, 00beMa, IICHBI,
paccTostHUS, BpeMEHH, CKOpOCcTU. CBA3b MEXKYy €AMHHUIIAMU U3MEPEHUS KKI0H BETUIMHBI.

Pemennie ocHOBHBIX 3a7a4u Ha ApoOu.
[IpencraBieHre JaHHBIX B BUJIE TA0JIUII, CTOJIOYATHIX JHATPAMM.

Harasignas reomerpus

Harnsinneie npeacraBienus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE3OK, JIyd, YroJl, JOMaHas,
MHOT'OYTOJIbHUK, OKPY?KHOCTb, KPYT. YT0I1. [IpAMOM, OCTPBIN, TYIIOW U pa3BEPHYTHIA YIJIBL.

JUinHa oTpe3Ka, METpUUYECKUE €AMHULBI JUIMHBL. J[I11MHa T0OMaHO, IEpUMETP MHOIOYTOJIbHHKA.
H3mepenne U MOCTPOCHHE YIVIOB € IOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaeie npencraBienus o Gpurypax Ha INIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIBHUK, KBaaparT,
TPEYTroJbHUK, O PABEHCTBE (PUTYP.

N300pakenue ¢uryp, B TOM uuciie Ha kieryatoii Oymare. [loctpoenue koHpurypauuit u3 yacren
HPSMOM, OKPY>KHOCTU Ha HEIMHOBAHHOM U KJieTyaToil Oymare. Vcnonb3oBaHue CBOMCTB CTOPOH U
YIJI0B NPSAMOYIOJIbHUKA, KBaIpaTa.

[Tnomane IIPSIMOYTOJIbHUKA u MHOT'OYI'OJIbHUKOB, COCTaBJIEHHBIX U3
OPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pakeHHbIX Ha KiieTyaToi Oymare. EnuHuUIBI n3MepeHus
IUIOUIA/IH.

Harnsgaele npencTaBieHus O IPOCTPAHCTBEHHBIX (PUTYypax: NpsIMOYTOJbHBIN Mapalienenunesn,
KyO0, MHOrorpaHHuku. M3o0pakeHne npocTelinmx MHOrorpaHHUKOB. Pa3zBepTku KyOa u
napamenenunena. Cozganue Mojene MHOrOrpaHHUKOB (M3 Oymaru, poBOJIOKH, IUIACTHIINHA U
JPYTUX MaTepHaJIOB).

O0BeM npsMOYToJIbHOTO Napajiienenunesa, kyoa. Enunuibs: uamepenus oobema.

6 KJIACC

HarypajbHble yncia

Apudmernueckue 1eHCTBUS ¢ MHOTO3HAUHBIMU HATYpaIbHBIMU YHCIaMU. YUCITOBBIE BBIPAXKEHHUS,
HOPSIOK AEUCTBUM, UCTIOIb30BaHUE CKOOOK. Vcronp30BaHe Ipy  BBIYHUCIICHUAX
[IEPEMECTUTENIBHOTO M COYETATEJIbHOIO CBOWCTB CIIOKEHHMS W YMHOXKCHUS, PACIpPEICIUTEIBHOIO
CBOMCTBA YMHOXEHMS. OKpYyTIeHUE HATypalbHbIX YUCEIL.

Jlenutenu U KpaTHBIC YK CIIa, HAUOOIBIIHKN OOIIHIA IETUTETh M HAUMEHbIIIEee 00IIee KpaTHOE.
JenumocTb CyMMBI U IIpOU3BeACHUs. JIeIeHre C OCTaTKOM.



Apodu

OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JIpOOH, coKpaineHue apodeii. CpaBHeHHE U
yrnopsiaiouuBaHue ApoOeil. PemieHne 3agady Ha HAXOXAEHHWE YacTH OT LEJIOTO U LIEJIOro 10 €ro
gactH. [[poOHOe unciIo Kak pe3ynbraT neneHus. [IpencraBienue qecATHIHON 1poOH B BUE
OOBIKHOBEHHOM JIpOOH 1 BO3MOXKHOCTb IIPECTAaBICHUS OOBIKHOBEHHOW JApoOM B BHJE
necaTuyHoi. JlecaTUuHbIe APOOM M METpUYECKash cucTtemMa Mmep. ApudMeTndeckue ACUCTBUS U
YHCJIOBbIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JCCATHYHBIMHU JIPOOSMH.

Otnomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macita0, nponopius. [[puMenerne nponopuuii npu
pelIeHny 3ajay.

[TonsiTue npouenTa. Beiuucnenue nporneHTa OT BEIMYMHBI U BEJIMYMHBI IO €€ TPOLICHTY.
BolpakeHue mpouEHTOB JECATHUUHBIMM JApoOsMu. Pemenue 3anad Ha NpoueHTH. Bripaxxenue
OTHOLIECHUSI BEJIMYMH B ITPOLIEHTAX.

IToJs10KuTEIBHBIC H OTPHIIATEIbHBIC YHCJIA

[TonoxurenpHble U oTpULaTEIbHbIE Yucaa. Llenslie uncna. Moayns uncna, reoMeTpuyecKas
UHTEpIIpeTanus Moyis ynciia. M3o0paxeHue uncen Ha KoopaAuHaTHOU npsiMoi. YucnoBsie
npomMexxyTkd. CpaBHeHHE uuncell. Apu(MeThdyeckue IEHCTBHS C IMOJOKUTEIbHBIMU U
OTPULIATEIIbHBIMU YHMCIIAMH.

[IpsmMoyronbpHas cucremMa KOOpPAMHAT HAa IUIOCKOCTH. KoOpaumHaTel TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. IloctpoeHue Touek U GUryp Ha KOOpAUHATHOHN IJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[Tpumenenne OyKB AJIsl 3aITMCH MAaTEMAaTHYECKUX BBIPAXKEHUH U MpeiokeHuii. CBoiCTBa
apu@MeTUYeCcKuX eicTBUN. ByKBEeHHbIE BbIpaKEHUS U UUCIIOBbIE [10ICTAaHOBKU. byKkBeHHbIE
PaBEHCTBA, HAXOKJICHIE HEN3BECTHOIO KOMIIOHEHTa. DopMyIibl, pOpMYIIbl IEPUMETPA U MJIOLIAAN
MPSIMOYTOJIbHHKA, KBaJipaTa, o0beMa napajienenuneaa u Kyoa.

Pemrenue TekCTOBBIX 32124

Pemenne TekcTOBBIX 33124 apuMeTHUECKUM criocoboM. Perenne nornueckux 3agad. Pemenue
3a/1a4 epedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, cogepkanux 3aBUCUMOCTH, CBS3BIBAIOIINX BEIUYMHBI: CKOPOCTh, BPEMS,
paccrosiHue, 11eHa, KOJTUIeCTBO, CTOMMOCTD, TPOU3BOAUTEIBHOCTD, BpeMsi, 00beM padoThl. EquHuIIb!
WU3MEPEHHUS: MACChl, CTOMMOCTH, PACCTOSIHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKY €IMHUIIAMU
M3MEPEHUS KaXK0W BEJIMUUHBI.

Pemenue 3aga4, cBS3aHHBIX C OTHOLICHUEM, TPONOPLIMOHATBHOCTHIO BEJIUYUH, ITPOIIEHTAMU;
pelIeHre OCHOBHBIX 3a71a4 Ha JPOOH U TIPOIICHTHI.

OrieHka ¥ MPUKKUIKA, OKpyTJIeHne pe3yibTaTa. CocTaBieHHE OYKBEHHBIX BRIPAXKCHHH 10 YCIOBHIO
3a71a4H.

[IpencraBneHne TaHHBIX C TOMOIIBIO Ta0uI U fuarpamMm. CTon04aTsie JuarpaMMbl: YTEHUE U
nocrpoeHue. YreHue KpyroBoix JUArpamm.



Harasanasi reomeTpus

Harnsinnaeie npeacraBienus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, Iy, Yrol, JOMaHasl,
MHOT'OYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacronoxeHue JByX IpsIMbIX Ha MJIOCKOCTH, NTapaJljIelIbHbIE MPSMBIE,
NEPIEHANKYIIAPHbIE MIpsMble. M3MepeHne pacCTOSIHUN: MEKIY ABYMs TOYKaMH, OT TOUYKH JO MIPSIMOH,
JUIMHA MaplIpyTa Ha KBaJpaTHOU CETKe.

W3mepenue u NOCTPOCHKE YIJI0B ¢ HOMOLIBIO TPAHCIOPTUPA. BUIBI TPEYronbHUKOB:
OCTPOYTOJBHBIH, MPSIMOYTOJIBHBIHN, TYIOYTOJIbHBIH, paBHOOSAPEHHBII, PABHOCTOPOHHH.
UYeTbIpexyrojbHUK, IPUMEPHI YETHIPEXYTOJbHUKOB. [IpMOYTroIbHUK, KBaIpaT: NCIOJIb30BAHNE
CBOWCTB CTOPOH, yIJIOB, [uaronaiei. M3o0paxenue reomeTpuyeckix GUryp Ha HEJIMHOBAHHOM
OyMmare ¢ UCIOJIb30BaHUEM LIUPKYJIs, TUHEHKHU, YrOJIbHUKA, TpaHcnopTHpa. [locTpoenus Ha kineryaToi
Oymare.

[lepumerp muOTOYTONBHUKA. [ToHATHE MO AN PUTYDPBI, €MHHUIIBI U3MEPEHUS TUTOIIAIH.
[TpubnmxeHHoe n3MepeHue oAy GUryp, B TOM 4ucie Ha KBajgpaTHoi ceTke. [Ipubnnxennoe
U3MEpEHHE JUTMHBI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

CuMMeTpHs: LEHTpallbHAasl, OCEeBasi U 3€pKaJibHasi CAMMETPHH.
[TocTpoeHre CUMMETPUYHBIX (PUTYD.
Harnsaabie npenctaBiieHus 0 MPOCTPAHCTBEHHBIX (DUTYpax: mapaliesenuie], Ky0, npusma,
nupamMuia, KOHyC, MIIHHIP, map u chepa. M300paxkenne npoctpancTBEHHBIX (uryp. [Ipumepst
pa3BepTOK MHOTOTPAaHHHUKOB, IWJIMH/pa U KoHyca. Co3iaHue MoJiesiel MpOCTPaHCTBEHHBIX (Guryp (13
Oymaru, poOBOJIOKH, TJIACTUIIMHA U JPYTUX MATEPUAIIOB).
[TonsaTne o6bema, eAMHUIBI U3MEpeHUs: 00beMa. OObeM MPSAMOYTOJILHOTO Mapauiesienune1a, Kyoa.

INPEJMETHBIE PE3YJIbTATBI
[IpenmMeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOT0 Kypca K KOHIy oOyueHus: B 5 Kjacce.

Yucna 1 BbIYUCICHUSA
[Tonnmars ¥ IpaBUIBHO YHOTPEOISATh TEPMUHBI, CBA3aHHbBIE C HATypaJIbHBIMU YHUCIaAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.
CpaBHUBaTh U YNOPSAOYMBATh HATYPAJIBHbIE YUCIIA, CPABHUBATDH B IPOCTEHIIINX CIIydasix
OOBIKHOBEHHBIE IPOOH, AECSITUUHBIE APOOH.
CoOTHOCUTH TOYKY Ha KOOPJMHATHON (YUCIOBOM) IPSAMOM C COOTBETCTBYIOIIUM €/ UHCIIOM U
n300paxkaTh HaTypaJbHbIE YKCIa TOUKaMH Ha KOOPJAMHATHOM (YUCIIOBOI) MPsIMON.
BommonusaTe  apudmMernyeckue  EHCTBUS € HATYpaJbHBIMM  YHCIIaMH, C
OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEHIINX CITydasiX.
BoinonHsATE npoBepKy, NPUKUIKY pe3y/IbTaTa BEIYUCIECHUH.
OxpyrsTh HaTypaibHbIE YHUCIIA.



Pemenue TeKCTOBBIX 327124
Pemate TekcToBbIC 3a/1auu apU(PMETHUECKUM CIIOCOOOM U C TTIOMOIIBIO OPTraHU30BAHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHAHTOB.
Pemiate 3amauu, conepixaiire 3aBUCUMOCTH, CBA3BIBAIOLIUE BETUUUHBI: CKOPOCTh, BPEMS,
paccTosiHuE, IIeHa, KOJIMYECTBO, CTOUMOCT.
Hcnonp30Bath KpaTKUE 3aKMCH, CXEMbI, TA0JIUIIbI, 0003HAYCHUS ITPH PEIICHUH 33/1a4.
HOHB?;OBB,TBCSI OCHOBHBIMU CAWMHHUIIAMU 1/13MepeH1/151: OCHBbI, MAacCChI, paCCTOSIHI/ISI,

BPEMCHH, CKOPOCTH, BbIpaXaTb OJJHU CIUHUILIbI BEJIUYHNHBI UYEPE3 APYTUC.

I/I3BJ'ICKaTI>, AHaJIN3UPOBATh, OLICHUBATh I/IH(i)OpMaHI/IIO, MMPEACTAaBJIICHHYIO B Ta6J'II/II_[e, Ha
CTOJIOYATOM auarpaMme, HHTCPIPETUPOBATD IPEACTABIICHHBIC TaHHBIC, NCII0JIb30BAaTh JAaHHBIC ITPU
pCIICHUHA 3a/1a4.

Harasignasi reomerpus
ITosp30BaTbCsA reOMETPUUECKUMH MOHATUSMU: TOUKA, IPSIMast, OTPE30K, JIy4, YroJl, MHOTOYT OJIbHUK,
OKPYXHOCTb, KPYT.
[TpuBoANMTH PUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, IMEIOLINX (OPMY H3yUSHHBIX
reoMEeTpUYecKux (puryp.
Hcnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIJIaMM: BEpIIMHA CTOPOHA, C
MHOT'OYI'OJIbHUKAaMU: yroJl, BEPIINHA, CTOPOHA, JUaroHallb, C OKPYKHOCTBIO: PafuycC, AMAMETP, LIEHTP.
N300pakaTh U3y4eHHbIE TeOMeTpUUYEeCcKHe (PUTYpbl HA HETMHOBAHHOM U KJieTyaToil Oymare ¢
IIOMOUIBIO IUPKYJIS U TUHEHKH.
Haxonute JUINHBl ~ OTPE3KOB  HENOCPEACTBEHHBIM U3MEPEHUEM C IOMOUIBIO
JMHENKH, CTPOUTH OTPE3KHU 3a/1aHHOM IJIMHBL; CTPOUTH OKPYXHOCTD 33/1aHHOTO Pajyca.
Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MNPSMOYrOJbHUKA, KBajpara A UX MOCTPOEHUS,
BBIUNCJICHMS IUIOIAAN U IEPUMETPA.
BbruucnaTs nepumerp 1 IIona b KBaipara, npsiMoyroJibHUKa, (PUryp, COCTaBICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4KcIIe (GUTYp, N300pa’keHHBIX Ha KJIeTyaTol Oymare.
ITonp30Batbes OCHOBHBIMH METPUYECKUMU eIMHULIAMH U3MEPEHUs JUIHBI,
IUIOLIA/IN; BBIPAXKaTh OJHU €IUHUIIbI BEJIMUHHBI Yepe3 JIpyTrHe.
Pacnio3naBate mapamenenunen, Ky0, UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpILINHA, peOpo IpaHb,
U3MEpEHUs], HaXOIUTh U3MEPEHNUs Napajuienenunena, Kyoa.

Beruncisare o0beM  kyba, mapamienenunena [0  3a/IaHHBIM U3MEpPEHUSM,
NOJIb30BaThCs €IMHUIIAMU U3MEPEHUs 0ObeMa.
Pemare HECJIOXKHBIE 3a/1a4u Ha  H3MEpEeHue reOMETPUYECKHUX BEJIMYHH

B IIPAKTUYCCKUX CUTyallUAX.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOT0 Kypca K KOHILy oOyueHus B 6 Kjacce.

Yucia 1 BLIYUCIECHUA
3HaTh W TIOHMMATh TEPMHUHBI, CBSI3aHHBIE C pPa3IUYHBIMU BHJAMHU YHUCEI U CIIOCO0aMHu UX
3aMuCH, MEPEXOIUTH (€CITM 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aMMCH YKCIIa K IPYTOM.



CpaBHUBATH U yIIOPSIIOYUBATH IIETTBIC YUCIIA, 0OBIKHOBEHHBIC U JECSITHYHBIC TPOOH, CPAaBHUBATH
YKciia OJIHOTO U Pa3HBIX 3HAKOB.

BrImonHATE, codeTasi yCTHBIE U TMCbMEHHBIE IIPUEMBI, apru(MeTHUECKUe IEHCTBHS ¢ HATYpaIbHBIMU
U [IeTIBIMU YUCIIaMH, OOBIKHOBEHHBIMH H JCCATUYHBIMU APOOSMH, MOJIOKUTEITHHBIMH U
OTPUIATEIILHBIMH YUCIIAMHU.

BbIuuciiaTe 3Ha4€HUS YUCIIOBBIX BBIPAYKCHUH, BBITIOIHATH PUKUIKY U OIICHKY Pe3yJIbTaTa
BBIYUCIICHHUH, BBITIOJHATh IPEOOpPA30BaHUsI YHCIOBBIX BBIPAKCHHH Ha OCHOBE CBOWMCTB
apuQMeTHYECKUX ICHCTBUH.

COOTHOCUTHh TOYKY Ha KOOPJAMHATHOW MPSIMOW C COOTBETCTBYIOIIUM €H YUCIIOM U U300paXkaTh
Yrciia TOYKaMU Ha KOOPJAWHATHOM MPSIMOW, HAXOAUTh MOJTYJIb YHCIA.

COOTHOCHUTH TOYKH B MPSMOYTOIHHON CUCTEME KOOPJIMHAT C KOOPIUHATAMH STOU TOYKH.

OprTJ'IHTB LOEJIbIC YHUCJIa U JCCATHYHBIC I[pO6I/I, HaxoauTb HpI/I6J'II/I}KCHI/I$I YHUCCII.

YucaoBble U 6yKBeHHbIe BbIPAKCHU S

ITonumats u yrIOTpe6J'I$ITB TCPMHUHBI, CBA3AHHLIC C 3aIIMCHIO CTCIICHH YHCJId, HAXOJAUTDb KBaJApaT U
Ky'6 4qucia, BBIYMCIIATH 3HAYCHHNA YHCIIOBBIX BBIpa)KeHHﬁ, CoACpIKaIUX CTCIICHU.

ITons30BaThCA MNpu3HaKaMn AOCIMMOCTH, paCKIaAbIBaTb HATYPAJbHBLIC YHCJIAa Ha IIPOCTHhIC
MHOMXUTCIIN.

[Tonb30BaTbes MacITaboM, COCTABIIATH IPONOPLUU U OTHOLIEHHUS.
Hcnonb30Batk OYKBBI 1711 0003HAYSHMSI YMCE ITPU 3aIIUCH MATEMAaTUUYECKUX BBIPAXKEHUH,
COCTaBJIATH OYKBEHHBIE BHIPAKEHHUS U (POPMYIIbI, HAXOAUTh 3HAUCHUS OYKBEHHBIX BBIPAKCHHIA,
OCYIIECTBIISE HEOOXOAUMBIE IOJCTAHOBKHU U IIPEOOpa30BaHMUS.

Haxoauth Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelenue TeKcTOBBIX 337124
Pemrate MHOTOIIIArOBEIE TEKCTOBBIE 3a7]a4H ApU(DMETUUECKUM CITIOCOOOM.

Pemars 3a1aum, cBsI3aHHBIC C OTHOIIEHUEM, MPOTIOPIIMOHATBHOCTHIO BEJIMYUH, MPOIICHTAMH,
pemaTh Tpu OCHOBHBIE 3314 Ha JIPOOU U MPOIICHTHI.

Pemats 3a1aun, copepxaiine 3aBUCUMOCTH, CBS3BIBAIOIINE BETMUYUHBI: CKOPOCTh, BPEeMsl,
paccTosiHue, TIeHa, KOJTMYECTBO, CTOUMOCTb, TPOU3BOIUTEIIBHOCTD, BpeMs, 00beMa paboThl, UCTIOIB3YS
apudMeTHIECKHe ACUCTBHS, OIICHKY, TPUKHUJIKY, TIOJB30BAThCS SIMHAIIAMA U3MEPEHUS
COOTBETCTBYIOIINX BEIIMYUH.

CocTaBnaTb OYKBEHHBIE BBIPAYKEHUS 110 YCIOBUIO 33/1a4H.

N3Bnekath nHpopMaInio, MpeaCTaBICHHYIO B TAOIUIIAX, HAa THHEHHOM, CTOI0YaTON MIIH KPYTrOBOM
JuarpamMmax, HUHTepIpeTUPOBATh MPEACTaBICHHbIC JaHHbIE, UCIIOJIb30BATh JaHHBIC MPU PEIICHUN
3ajad.

[pencransaTs MHOPMALHIO C TOMOILBIO TAaOJHIL, JIMHEWHON U CTONIOUATOH Juarpamm.
Harasanas reomerpus

[TpuBoaUTE MpUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOLINX (GOPMY MU3yUEHHBIX
reOMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX U CHMMETPHUHBIX (PUTYD.



N3o0paxaTh ¢ MOMONIBIO ITUPKYJISI, TUHEWKH, TPAHCIIOPTHPA HA HEIMHOBAHHOM M KJIETYATOU
Oymare u3y4eHHbIE IUIOCKUE TeOMeTprudecKkrue GUTryphl U KOH(PUTYpaLuy, CAMMETPUYHBIE (DUTYPBI.

[Tonp30BaThbCsl TEOMETPHUECKUMHE MTOHATUSAMH: PAaBEHCTBO (PUTYpP, CHMMETPHSI, UCTIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHMMETPHUH, LIEHTP CUMMETPUH.

HaxoauTs BEeJIMYUHBI YTII0B U3MEPEHUEM C TIOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbl 3aJaHHOM
BEJIMUMHBI, [10JIb30BAThCS MPH PEIICHUH 3314 IPayCHOI MEepOii yIioB, paclio3HaBaTh Ha YepTexkKax
OCTPBIN, MPSIMOM, pa3BEPHYTHIN U TYNOH YTJIBI.

BbruncnsaTe AMHYy 10MaHOM, IEPUMETP MHOTOYTOJIbHUKA, [10JIb30BaThCS €AMHUIIAMH U3MEPEHUS
JUTMHBI, BBIpAXXaTh OJJHU €AUHUIIBI U3MEPEHUS JUIUHBI Yepe3 JAPYyTHe.

Haxoautb, UCTIONB3YS YePTEKHBIE HHCTPYMEHTBI, PACCTOSTHUS: MKy TBYMS TOUKAMHU, OT TOYKHU JI0
IPsIMOM, AJTMHY ITyTH HA KBAaJPaTHOM CETKe.

Boraucnartes miomans GUryp, COCTaBICHHBIX U3 IPSIMOYTOJILHUKOB, HCIIOJB30BaTh pa30OueHne  Ha
OpsIMOYTOJIHUKH,  Ha  paBHble  (QUTYpHI,  JIOCTpAauBaHUE 0 NPSIMOYTOJbHUKA,
M0JIb30BAaThCS OCHOBHBIMH €TUHHUIIAMH U3MEPEHUs TUIOIIA U, BBIPAXKATh OJIHU €AMHUIIBI H3MEPEHUS
1oLl Yepe3 ApyTue.

PacrioznaBaTh Ha MOJENAX U U300PAKEHUAX MUPAMULY, KOHYC, LIUINH/P, UCIIOIb30BaTh
TEPMHHOJIOTHIO: BEPILMHA, peOpo, IpaHb, OCHOBAaHUE, PAa3BEPTKA.

N300paxaTh Ha KJIETYATON Oymare MpsSMOYTOIbHBIN MTapaJUICIICITHIIC].

Bbrauciare 00beM IpsMOYTOJIBHOTO MapajuieNenunena, Kyoa, mojib30BaTbCsi OCHOBHBIMH
eIMHUIIAMU U3MEPEHUS 00BEMA;

Pemarp HeciokHble 3aJaud  Ha HAXO0XJIEHUE TEOMETPUUECKHUX BEJIMYMH B
MPAKTUYECKUX CUTYaIUsX.



TEMATHYECKOE INTAHUPOBAHME 5

KJIIACC

HaumenoBanue paszzaena
(Temsbl) Kypca

KonnuectBo
JacoB

OcHOBHOE
coJiepKaHue

OcHOBHEBIE BUABI ACATCIBHOCTHU O6y‘IaIOH_[I/IXC$I

Harypanbnbie yncna. JleicTBus ¢
HaTypaJbHBIMU YUCIAMU

43

Jlecsitnunas cucrema
cuncieHus. Psan
HAaTypaJbHbIX YUCEIL.
HarypanbsHblii psa.
Yucmo 0.

HatypanbHble ynciia Ha
KOOPIMHATHOM IIPSIMOMN.
CpaBHEHUE, OKPYTIIEHHUE
HaTypaJbHbBIX YHCEIL.
Apupmerndeckne
TEACTBUS

C HaTypaJIbHbIMHU
yuciaamu. CBONCTBA HYJIS
[IPY CIIOKEHUU U
YMHO>KEHHH, CBOMCTBA
CAMHUIIBI TIPU
YMHOEHHH.

Uurtathb, 3aMCHIBATH, CPABHUBATH HAaTypaJbHbIC YKCTIA; MPeIaratb u
00cyx1aTh cnoco0bl ynopsaounBanus yrcelsl. M3o006paxatb
KOOPJAMHATHYIO MPSMYIO, 0TME4YaTh YHCJ/Ia TOYUKaMU Ha KOOPJIAMHATHOMN
MPSAMOM, HAXOAMTh KOOPIMHATHI TOUKH.

HccaenoBathb cBoiicTBa HaTypajabHOTO psiaa, uncen 0 u 1 mpu cnokeHuun
1 YMHOKEHUH.

Hcnoab30BaTh NPaBUJIO OKPYIJICHHS HATYpalbHBIX YUCENl. BbINOJIHATH
apudgMeTHUYecKHUe 1eiiCTBUS C HATYPAITbHBIMUA YUCITAMH, BBIYUCIATH
BHAYCHUS YUCITOBBIX BHIPAKEHHI

CO CKOOKamMu 1 0e3 CKOOOK.

3anucbIBaTh IPOU3BECHUE B BUJIC CTENICHU, YMTATH CTETICHH,
HCM0Jb30BATH TEPMHUHOJIOTUIO (OCHOBaHHE, MOKA3aTENh), BBIYUCIAATH
3HAYEHHUS CTCIICHEI.

BbINOHATH NPUKUAKY M OLEHKY 3HAYEHUIN YHCIIOBBIX BBIPAXKCHUH,
Nnpeaiaratb U NPUMEHATH NPHEMbI IPOBEPKM BbIUMCICHUM.

M cnoib30BaTh NPU BHIYUCIEHUAX IEPEMECTUTEIIBHOE 1

COYeTaTeITLHOE CBOMCTBA CIOKEHUSI 1 YMHOKEHUS,

pactpeeNuTeNbHOE CBOICTBO YMHOXKEHNUS; (POPMY/IHPOBATH




[lepemecTuTensHOE U
COYETaTEIbHOE CBOMCTBA
CIIOKEHMSI U YMHOXKEHMUS,
pacripeieInTENbHOE
CBOMCTBO YMHOXXECHHUS.
Jlenvurenu

1 KpaTHbIE YnCIIa,
[Pa3I0’KEHME YACIIa Ha
MHOKHUTEIH.

Jlenenue

c ocratkoMm. [IpocTblie n
COCTaBHbIE UMCIIA.

[ Ipy3HaKku qenMMOCTH Ha
2,5,

10, 3, 9.

CrerneHb

C HAaTypaJIbHBIM
[OKa3aTeJIeM.

YUrcioBbIE BBIPAKEHUS;
MOPSIIOK IEHCTBHM.
Perienue TeKCTOBBIX
3a/a4 Ha BCe
apupMeTHUeCKe

U NPUMEHSATH NPaBHJIA [TPeoOPa30BaHUS YUCIOBBIX BhIPAKEHHUI HA OCHOBE
CBOICTB apu(PMETHUECKUX JCHUCTBHIA.

HccaenoBath YuCI0BbIC 3aKOHOMEPHOCTH, BHIIBUTATH

1 000CHOBBIBATH TMIIOTE3bI, (POPMYJTHUPOBATH 00001IEHNSI M BHIBOIbI

10 pe3yJbTaTaM IIPOBEJAECHHOIO UCCIIETOBAHUSA.

DopMyIMPOBATH ONpPeAeIeHHs ICIUTENS U KPaTHOTO, HA3bIBAaTh
MEeTUTENIM W KpaTHBIE YKCIIa; PAacmo3HaBaThb IMPOCThIE W
COCTaBHBIC uncia; popMyJanMpoBaTh

U MPUMEHATH MPU3HAKHU JICTUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATH
AJITOPUTM PA3JIOKEHHUS YUCIIA HA IPOCTHIC MHOKUTEH; HAXOAUTh OCTaTKU
OT JICJICHUS U HEMOJIHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BEICKA3bIBAHUS O

HaTypaJbHbIX YMCIIaX, MPUBOAUTH MPUMepPbI

1 KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U OTPUIIAHUS BBICKa3bIBAaHUH O
CBOMCTBAX HATYpPaJIbHBIX YUCEI.

KoncTpyupoBath MaTeMaTH4eCKHE NPeIJI0KEHUS

C MMOMOLIBIO CBSI30K «H», KHIIN», «ECIH..., TO...».

Pemiath TeKCTOBBIE 33724l apUPMETUUECKUM CIIOCOOOM, HCMOJIB30BATH
3aBHCHMMOCTH MEX/1y BeIHUYNHAMU (CKOPOCTh, BPeMs, PAaCCTOSTHUE; IIEHA,
KOJMYECTBO, CTOUMOCTH U JIp.): AHAJTU3UPOBATH U OCMbICIUBATH TEKCT
3amauu, nepedopmMyaTupoBaTh yCIOBHE, H3BJEKATH HEOOXOANUMBIC
JIAHHBIC, YCTAHABJIUBATE 3aBUCHUMOCTHU MEXKAY BEIIMYMHAMU, CTPOUTD
ITOTMYECKYIO IIEMOYKY PACCYKIACHUM.

MoaeanpoBaTh X0T pEIISHUS 33]]a4H ¢ TTOMOIIBI0 PUCYHKA,




ITeCTBHA,
Ha JBIKEHUE U
MOKYIIKH

CXEMBI, TaOJIULIBL.

I[IpuBOaAMTSH, pa30MpaTh, OLEHUBATH PA3JIUYHbIC PELICHUS, 3aIIUCH
pEeIeHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHUBATh I10Jy4CHHBIN pe3ylbTart,

OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA

COOTBETCTBHUE YCIOBHIO, HAXOUThb OIINOKH.

PemaTth 3a1auu ¢ MOMOIIIBIO TIEpeOopa BCeX BO3MOKHBIX BAPUAHTOB.
3HAKOMHTBCS € UCTOPHEi pa3BUTHS apu(PMETHKU

Harnsagnas reomMeTpus.

JIMHNHK Ha IJTOCKOCTH

12

Touka, npsimasi,
OTPE30K, JTyY.
JIomaHasl.
M3MepeHne QJIMHbI
OTpe3Ka,
METPUYECKUE

€ IUHHIIBI

M3MCPCHUA OJINHBI.

[TpaxkTrueckas
pabota
«ITocTpoenue yzopa
13 OKPYKHOCTEW».
'Yrou. Ipsmon,
OCTPBIH, TYITOU

U Pa3BEPHYTHIN
yribel. U3mepenune

OKpYXHOCTb U KPYT.

Pacno3HaBaTh Ha uepTeKax, pPUCYHKAX, ONUCHIBATh,
MCII0JIb3YS] TEPMUHOJIOTHIO, U H300Pa’kKaTh C IOMOLIbIO
YEpPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYO, OTPE30K, Iy,
YToJ1, JIOMaHy!0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMePbI 0OEKTOB PEAIbHOTO
MUpa, UMEIOIINX (HOPMY U3YUEHHBIX (PUTYD, OEHUBATH UX
TTMHEHbBIE pa3MEpBI.

M cnonb30BaTh TMHEWKY U TPAHCIIOPTUP KAK MHCTPYMEHTBI
TSI TOCTPOCHHUS M U3MEPEHUS: H3MEPATH JIUTMHY OTPE3Ka,
BEJIMUMHY yTJIa; CTPOMTH OTPE30K 3a/1aHHOM JUIMHBI, YToJ,
3aJaHHOW BEJIMUMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHbIE
OTpE3KH, CTPOUTH OKPYKHOCTh 33/IaHHOTO pajinyca.
M300paxatrh KOHGUTYpaLIKY T€OMETPUUYECKUX HUTYP

13 OTPE3KOB, OKPYKHOCTEH, UX YaCTe Ha HETMHOBAaHHOU

1 KieTyaTtoi Oymare; npeajaratb, ONUChIBATH H 00CYKIaTh

CIoco0bl, AJTOPUTMBI TOCTPOCHUSI.
Pacno3naBathb U H300paKaTh Ha HEJIMHOBAHHOM




YTJIOB.
[ IpakTrueckas
pabota
«IToctpoenue
YTJIOB»

1 KJIeT4aToi Oymare mpsiMoii, OCTPBIN, TYIOH, pa3BEPHYTHIN YIJIbI;
CPABHUBATDH YIJIbI.

BbruncasTh 1IMHBI OTPE3KOB, IOMaHbIX.

[loHuMAaTh M MCIIOJIb30BATH NIPH PellleHUH 32124 3aBUCHMOCTH
MEXy eIMHULIAMU METPUYECKON CHCTEMbI Mep; 3HAKOMUTHCS C
HEMETPUYECKUMHU CUCTEMaMU MEp; BbIPAMKATh JJIUHY B Pa3IMUHbIX
eIMHULIAX U3MEPEHUS.

HccaenoBath GUrypsl 1 KOHOUTYPAIIH, HCIIONB3YS HU(POBBIE PECYpPCHI

OOBIKHOBEHHBIC IPOOH
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/1po6s. [IpaBuibHbIE U
HEpaBUJIbHbIE TPOOHU.
(OCHOBHOE CBOMCTBO
npoou.

CpaBHEHHE IPOOECH.
CroxxeHue

M BEIUMTAHUE
OOBIKHOBEHHBIX POOEH.
CMmerianHas 1po0b.
'YMHOKEHUE U IeJICHHE
OOBIKHOBEHHBIX TPOOEii;
B3alMHO- OOpaTHbIE

mpoowu.
Pemenue TEKCTOBBIX
3ajay, COJIEpIKaIInX

mpoou. OCHOBHBIE

MoaeaupoBaTth B rpaduuecKoil, mpeaMeTHol hopme,

C IOMOILBIO KOMITBIOTEPA ITOHATUS U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHON APOOBIO.

YuTaTh ¥ 3aNMCHIBAThH, CPABHUBATH OOBIKHOBEHHBIE POOH, Mpe1IaraTh,
000CHOBBIBATH U 00CYKIATh CNIOCO0BI YIOPSI0UYMBaHUS APOOEH.
MN300paxaTh 0ObIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJIMHATHOM MPsAMOM; HCMOJIb30BATh KOOPIMHATHYIO MPSIMYIO IS
CpaBHEHUs 1poOei.

@opMyIHpPOBaTh, 3aNIUCHIBATH € IOMOLIbIO 0YKB OCHOBHOE CBOWMCTBO
0OBIKHOBEHHOM JIpOOU; MCIOJIB30BATH OCHOBHOE CBOMCTBO APOOH JIJIst
COKpAIIIeHUs Ipo0eii U PUBEICHUS IPOOH K HOBOMY 3HAMEHATEIO.
[IpeacTaBasATh CMEMIAHHYIO P00k B BUIC HEMTPABUIBLHON M BBIICISTH
[IEJIYI0 YacTh YHUCIa U3 HETIPaBHILHOU APOOH.

BoinoHATL apupmeTnyeckue 1eiicTBUs
C OOBIKHOBEHHBIMHU IPpO0SMU; NPUMEHSATH CBOIiCTBA




3a/lauu Ha JIpoOu.
[Tpumenenue OykB
IUTSL 3aIIUCH
MaTeMaTHYECKUX
BBIPAYKEHUI

Y IIPEIUI0KEHUI

apuMeTHIecKuX ASUCTBUN ISl pallHOHATN3AIUN
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BHIYMCIICHUI;
NnpeAJaraTb ¥ NPUMEHSATH IPUeMbl IPOBEPKHU BHIYUCIICHUIA.
[IpoBOAUTH HCCIEI0BAHUSA CBOMCTB ApoOEH, ONHPasCh

Ha YUCJIOBbIE DKCIIEPUMEHTHI (B TOM UHCJIE C IIOMOILIBIO
KOMITBIOTEPA).

Pacno3HaBaTh ICTUHHBIE U JIOKHBIC BBICKA3bIBAaHUS

0 1po0sX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHL, CTPOUTH
BbICKA3BIBAHUSA 1 OTPULIAHKS BBICKA3bIBAHUM.

PemiaThb TeKCTOBBIE 3314, COEpKAIIKE IPOOHBIE TaHHbIE,
Y 3a]1a4 HA HAXOKJIEHUE YaCTH LEJIOr0 U LEJIOT0 I10 €ro
YaCTH; BBIABJIATH UX CXOACTBA U Pa3IUYHUsl.
MoaeanpoBaTh X0/ pELICHUS 3aJa4H C IIOMOIIBIO PUCYHKA,
CXEMBblI, TAOIHIIBI.

IIpuBoauTH, pa30upaTh, OLEHUBATH PA3INYHBIC PELLICHUS,
3alMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHuBaTh NOJYYCHHBIN PE3yNbTar,
OCYILECTBISATE CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTD OLTHOKH.
3HAKOMMTBCS € HCTOPHeil pa3BUTHS apuPMETUKN

Harmnsanas reomerpust.
MHOrOyroJIbHUK!
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MHOIOYrOJIbHUKH.
UeTbIpexXyrojbHUK,
MIPAMOYTOJIbHUK,

KBaJparT.
I IpakTrueckas

OnuceIBaTh, HCNOJIb3Yysl TEPMHHOJIOTHIO, H300PAXKaATD
C IOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICJINPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

[IpuBoAMTH NpUMeEPBI 0OBEKTOB PEeaTLHOTO MUPA, UMEIOLTUX
(bopMy MHOTOYTOJIbHHUKA, TPSMOYTOJIbHUKA, KBAJIpaTa,




pabota
«IToctpoenue
MPSIMOYTOJIBHHKA C
3a/IaHHBIMU
CTOpPOHAMHU

Ha HEJIMHOBAaHHOM
Oymarey.
TpeyroyibHUK.

[ [nomans

1 IEpUMETD
MPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYT OJIBHUKOB,
€IMHUILIBI U3MEPEHUS
MIOLIA/IH.
[lepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLEHUBATh UX JIMHEUHBIE Pa3MEpPBL.

BbIuncaAaTh: IEpUMETP TPEYTOJIBHUKA, IPSIMOYT OJIBHUKA, MHOTOYI'OJIbHUKA;
[I011a1b IPSIMOYTOJIBHHUKA, KBaApaTa.

M300paxaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U

TYIIOYT'OJIBHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HEIMHOBAHHOW M KJIETYaTOl Oymare KBajipar u
[IPSIMOYTOJIBHUK C 3alaHHBIMM JUIMHAMHU CTOPOH.

HccienoBath CBOMCTBA IIPSMOYTOJIBHUKA, KBaIpaTa IIyTEM JKCIIEPUMEHTA,
HaOJII01CHUS, U3MEPEHUS, MOACTMPOBAHUS; CPABHUBATh CBOICTBA KBaJjpaTa
U IPSIMOYTOJIbHUKA.

KoHncTpyupoBaTh MaTeMaTH4eCKHeE NPeIJI0KEHH S

C TIOMOUIBIO CBSI30K «HEKOTOPBINY, «11000i1». Pacno3snaBaTh

VICTUHHBIE U JIO)KHBIE BBICKa3bIBaHUS O MHOTOYTI'OJIbHUKAX,

NPUBOAUTH PUMeEPBHI

1 KOHTPIPUMEDHI.

HcciaenoBarb 3aBHCHMMOCTS IIJIOIIAIN KBAIpaTa OT JUIMHBI €70 CTOPOHBI.
Hcnonb30BaTh €BOIMCTBA KBaIpaTHON CETKU JJIs IOCTPOEHUS PUTYD;
pa30uBaTh NPSIMOYTOJILHUK HA KBaJIpaThl, TPEYTOJbHUKH; COCTABJISATH
(burypsl U3 KBaJpaToB

U IPSIMOYTOJIbHUKOB U HAXOAUTh UX IIOIA/b, pa30UBaTh (PUIyphl Ha
[IPSIMOYTOJIBHUKY M KBaJApaThl 1 HAXOAUTH UX IUIOIMAMb.

BeipaxkaTh BeIMUMHY IUIONIAAM B Pa3IM4YHBIX  €OUHMIAX
M3MEpPEHUS] METPUYECKON CUCTEMBI MEpP, IOHUMAThH

U MCHOJb30BAaTh  3aBHCHMOCTH  MEXIYy METPHYECKHUMHU
€IMHULIAMU U3MEPEHUS TUIOMIAIN.




3HAKOMHTBCS ¢ IPUMEPAMH IPMMEHEeHHUs IUIONIAU U
[IEpUMETPa B IIPAKTUYECKUX CUTYALMSIX.

Pemate 3a1a4M U3 peajabHOM )KU3HY, Npeiaratbe 1
00Cy:K1aTh pa3JIMYHbIe CIIOCOObI PELICHMS 33/1a4

JlecsaTuunbie qpodH
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JlecsaTHYHAS 3aTTHCh
mpo6eii. CpaBHEHHE

JlencTBus

C ICCATHYHBIMH
TpOOSMHU.
OkpyrieHue
EeCATHYHBIX
poOeii.

PereHre TeKCTOBBIX
3aJ1a4, COJIePIKATUX

Ha JIpoou

ITECATUYHBIX JPOOCH.

mpoOu. OCHOBHBIE 3a7]a4H

IIpeacTaBasATh AECATUUHYIO APOOb B BU/I€ OOBIKHOBEHHOM, YHTATh U
3aNMCchbIBATDH, CPABHUBATH JIECATHUYHbIE TpOOH, MpeliaraThb,
000CHOBBIBATH U 00CYKIATh CIIOCOOBI YIIOPSAA0YNBAHUS AECATUYHBIX
poOei.

M300pakaTh AeCATUYHbIE IPOOH TOUKAMH Ha KOOPIMHATHOM MPSIMOM.
BbIABIATH CX0ACTBA M PAa3JINYMs [IPABUI apu(PMETHUECKUX ACHCTBUI ¢
HATypaJIbHBIMH YHCIAMU U IECITUYHBIMU IPOOSIMU, OOBSICHATD HX.
BbInoHATHL apupmMeTndeckue AeHCTBUS C IEeCATUUHBIMU APOOsSMU;
BBINOJIHATH NPUKUAKY H OLCHKY PE3yJIbTaTa BEIYUCICHUM.
I[IpumensiTe cBoiicTBAa apupMETHUYECKUX JNEUCTBUN IS
palMOHaIN3aU1 BIYUCICHUN.

[IpuMeHsIT  NPaBMJIO  OKPYIJIEHMS]  JECATUYHBIX  ApoOeil.
IIpoBoAUTH HMCCJIEAOBAHUSI CBOMCTB JECATUUHBIX JpOoOei, onupasich
Ha YKCIIOBbIE SKCIIEPUMEHTHI (B TOM YHCIIE

C IOMOIIBIO KOMITBIOTEPA), BHIABUIATH THIIOTE3bI

U IPUBOAMUTH UX 0OOCHOBAHMSL.

Pacno3HaBaTh UCTHUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

0 1po0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHL, CTPOUTH
BbICKA3bIBAHMS 1 OTPULIAHUS BBICKA3bIBAHUM.




PemaTh TEKCTOBBIC 331a49H, COACpPKAIINE TIPOOHBIC TAHHBIC, U HA
HaX0)KJIECHHUE YaCTH LIEJIOr0 M IEJIOr0 110 €r0 YacTH;

BBISIBJIAATH MX CXOACTBA U PA3JIHYMA.

MoaeupoBaTh X0/1 PEIICHHS 33JIa4H C ITOMOIIbIO PUCYHKA, CXEMBI,
TaOJINLIBL.

I[IpuBOANTH, pa30UPaTh, OLEHUBATH PA3JIMYHBIC PCIICHUS, 3aITUCH
peIIeHNI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIAMH B PEATbHBIX )KU3HEHHBIX CUTYAIHSIX.
KpuTuyecku olleHUBATH ITOJYICHHBIN PEe3yIbTaT, OCYIICCTBIISAT
CaMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOIUTh OIITHOKH.

3HAKOMHTBCSI ¢ HCTOpPHeEl pa3BUTHS apUPDMETHKU

Harnsiinas reomerpus.
Tena u puryps! B
POCTPAHCTBE

MHOrorpaHHHKHU.
300paxxenue
MHOTOI'PaHHHUKOB.
Moneau

ITPOCTPAHCTBEHHBIX TEIL.

[ IpsiMOyTONBbHBIN
napaienenunen, Kyo.
Pa3BepTku KyOa u
napaenenunea.
[TpakTrueckas padora
«Pa3BepTka KyOa».

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaOIIeM MUpe
MPsIMOYTOJIBHBIN Mapaienenumnesi, Ky0, MHOTOTPaHHUKH, ONMChIBATD,
HCI0JIb3Ysl TEPMMHOJIOTHIO, OLIeHUBATH JIMHEITHBIE pa3MEpHI.
IIpuBoaMTHL pUMeEPBI 00BEKTOB PEATTLHOTO MUPA, UMEIOIINUX GOpMy
MHOTOTpaHHHKA, MPSMOYTOJIBHOTO Mapaljiesienunesaa, Kyoa.
N300paxath Ky0 Ha KJIeTYaTON Oymare.

HccaenoBath cBoiicTBa Ky0a, IPsIMOYTOJILHOTO MapajlieTenuIea,
MHOTOTPaHHUKOB, UCIIOJIb3Yys MOJEIIN.

PacnozHaBaTh U M300paxaTh pa3BepTKU KyOa 1

napajuiejenumnesa.

MoaeanpoBaTh Ky0 1 mapajijiesienume i3 OyMmaru u mpouanx




O0beM KyOa,
PSMOYTOJIBHOTO
napajuiesenunesia

MaTepUajIoB, 00bACHATH cOCO0 MoenupoBanus. Haxonurts
M3MEPEHUSs, BBIYMCJISATH TUIONIAIb TIOBEPXHOCTH; 00BEM Ky0a,
MPSIMOYTOJIBHOTO TIapaJuIeTICUIIC/1a; HCCJIe0BATh 3aBUCUMOCTh
00beMa Ky0a OT IJTMHBI er0 peOpa, BBIABUTaTh H 000CHOBBIBATH
TUTIOTE3Y.

Ha6.1r01aTh ¥ NPOBOAUTH AHAJOTHH MEXKIY OHATUSMU ILIOMIAN U
00BeMa, MepUMeTpa U IUIOLIAIU TOBEPXHOCTH.

Pacnio3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS

0 MHOTOTPaHHHKAX, MPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI,
CTPONTH BHICKA3BIBAHUS 1 OTPUIIAHUS BBICKa3bIBAHUH.

Pemiath 32124 U3 peaTbHON KU3HU

[ToBTOpeHuE 1 06001IeHNE

10

[ToBTOpEHNE OCHOBHBIX
MOHATHH U METOIOB
Kypca

5 Kacca, 0000IIeHe
3HAHUI

BpI4ucJasAaTh 3HaUCHNS BBIPAKEHUN, COIEpKAIINX HATypaJbHbIE YUCIIa,
OOBIKHOBEHHBIE U AECATUYHBIE IPOOH, BBIIIOJIHATH IPE0Opa30BaHuUs
qrCcell.

Bu10npaTh c11ocod cpaBHEHUS YUCEI, BBIYMCICHUH,

NMPUMEHSATH CBOMCTBA apu(pMETUIECKUX IeHCTBUNA 115
palMOHANN3allY BIYMCIICHU.

OcyuiecTBIATE CAMOKOHTPOJIb BBIITOJIHAEMBIX IEUCTBUI U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYUCICHUI.

Pemate 3a1a4m 13 peanbHOU XKU3HU, IPUMEHATh MATeMAaTHYeCKHe
3HAHUSA JJIs PeICHUs 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

Pewmats 321241 pasHbIMH C1I0CO0aMH, CPABHUBATH CIIOCOOBI

pelIeHNs 3a1a491, BIOMPATh PAMOHAJIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

170




6 KJIACC

yuciiaMu. YnciioBeie
BBIPQKCHUS, TTOPSIIOK
JICHCTBHH,
HCIIOJIB30BaHHE CKOOOK.
Oxkpyrnenue
HATypaJIbHBIX YUCEIL.
Jlenurenu u KpaTHbIe
YHCIa; HanOOIBIIHIA
OOIIUH IeTUTEND

¥ HauMeEHbIIee olIee
KkpaTtHoe. JlemumocThb
CYMMBI 1
MIPOU3BE/ICHUS.
Henenne

¢ ocTaTkoM. PemieHue
TEKCTOBBIX 3a1a4

HanmenoBanue paszzaeina Komnuectso OcHoBHOE OcHOBHBIE BUJIBI JESITEIBHOCTH 00YJaIOMINXCS
(TemmI) Kypca JacoB coJiepKaHue
Harypasbhble unicna 30 Apudpmernyeckue BeinoaHATs apudmernyeckue 1elCTBUSA C MHOTO3HAYHBIMU
JNEUCTBUSA HaTypaJIbHBIMHU YUCJIAMH, HAXOAUTDH 3HAYEHH YUCIIOBBIX BBIPAKEHUH CO
C MHOT'O3HAYHBIMH cKOOKaMu 1 6e3 CKOOOK; BBIYUCIATH
HaTypaJbHBIMU 3HAYEHUs BBIPAKECHUI, COIEPKAILHUX CTEIICHU.

BbINOHATL NPUKUAKY M OLEHKY 3HAYCHUI YHCIIOBBIX BBIPAXKCHUM,
NPUMEHATH IPHEMBI IPOBEPKHU PE3yJIbTATA.

Hcnoub30BaTh NPU BIYMCICHUAX IEPEMECTUTEIBHOE U
COUETATEJIbHOE CBOMCTBA CIIOKECHHS U YMHOXKCHMS,
pacnpenenTeNbHOe CBOMCTBO YMHOKEHUS OTHOCUTEIIBHO

CJIO’KEHUSI, CBOMCTBA apu(METHUUECKUX ASHCTBUIM.

HccaenoBarh 4KCIIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH YHCIIOBBIE
AKCIIEPUMEHTHI, BIABUIATh U 000CHOBBIBATH TMIOTE3BI.
@opMyaHpoOBaTH ONpeaeaeHus AeTUTENs U KPaTHOT0, HauOOJIbIIIEro
o0111ero AeIUTeNs U HAaMMEHBIIEro 00IIero KpaTHoro, MpoCcToro U
COCTaBHOT'O YUCE; UCIIOIb30BATh OTU MTOHATHUSA IIPU PELICHUU 3a/1a4.
IIpuMeHSTH aJITOPUTMBI BBIYUCIIEHUS HAMOOJIBIIETO OOLIET0 NEIUTENS U
HaMMEHBIIEro O0IIEero KPaTHOTO JBYX YHCEN, aJITOPUTM pa3I0KEeHUs
4ycia Ha MPOCThIE MHOKHUTENH.

HccnenoBarhb ycIioBus JeaTuMocTd Ha 4 1 6.

HccnenoBartp, 00cy:k1aTh, popMyIupoOBaThH




H 000CHOBBLIBATDH BbIBO/I O YCTHOCTH CYMMBI, IIPOU3BCACHUA: IBYX
YCTHBIX YHCCJI, AIBYX HCUCTHBIX YHCJIC, YCTHOT'O

Y HEYETHOT'O YHUCEI.
HccnenoBaTh CBOCTBA JCIIMMOCTH CYMMBI U IIPOM3BEICHHUS YUCEIT.
IIpuBoAMTHL NPUMeEPHI YKCEN C 33IaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHbIe U HEBEPHBIE YTBCPKICHUS

0 CBOMCTBAXx 4KCel, OMPOBEPraTh HEBEPHBIC YTBEPKICHUS C
MTOMOIIBIO0 KOHTPITPHMEPOB.

KoncTpynpoBath MaTeMaTHuecKHe MPeIJI0KEeHUs

C IIOMOIILIO CBSI30K «H», KU, «ECIH. .., TO...». Pemiath
TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIIHE OHATHS IEIUMOCTH,
apu(pMeTHYECKUM CIIOCOOOM, UCIIOJIB30BaTh IepedOp BCex
BO3MOXKHBIX BApHAHTOB.

MoaenupoBaTh X0/ pelIeHHs 3a/Ja4i C TOMOIIBIO PUCYHKA, CXEMBI,
TaOIUIBL.

IIpuBoaNTH, pa30upaTh, OLEHUBATH PA3TUYHBIC PEIICHUS, 3ATTUCH
peIIeHn TEKCTOBBIX 3a/1a4.

Kputuyecku oieHUBATH MOTYYSHHBIN PE3YIbTAT, HAXOAUTH OIIUOKH,
OCYIIECTBIISATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsannas reomerpusi.
[IpsiMbIe Ha TIOCKOCTH

[lepnennukynspHsie
MpsIMbIE.
[TapaynensHbie
IIPSIMBIE.
Paccrosinue mexy

Pacno3naBaTth Ha yepTekax, pUCYHKAX CIydal B3aUMHOTO PACIIONIOXKEHHUST
JIBYX TIPSIMBIX.

N300paxkaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOMW M KJIETYAaTOM Oymare JBe mepeceKaronmecs npsmeie,
JIB€ MapajlieJIbHbIE NPSIMbIE, CTPOUTD MPSMYIO,




JBYMsI TOUKAMH,
OT TOYKH J0 NIPSIMOH,
JUIMHA MaplpyTa

Ha KBaJIpaTHOM CETKe

NEPIECHANKYIAPHYIO TaHHOM.

IIpuBoAMTH NpUMeEPHI APATIICIBHOCTH

Y IEPIEHANKYJISIPHOCTH NPSIMBIX B MPOCTpaHCcTBe. Pacno3HaBarh

B MHOT'OYT'OJIbHUKAX NEPICHAUKYJISIPHBIC U Mapajlie/ibHbIe

CTOPOHBI.

H300paxkaTb MHOTOYTOJILHUKY C TapaJlJICIbHBIMU, IEPIEHIUKYISIPHBIMU
CTOPOHAMHU.

Haxoauthb paccTosHue MEX]y IByMSI TOUKaMH, OT TOYKHU JI0 IPSIMOH,
JUTMHY TyTH Ha KBaIPaTHOU CETKE, B TOM YHCIIE UCTIOIb3Ys LU(PPOBbIE

pecypcsl

Jlpobu
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OObBIKHOBEHHAs IPO0OB,
OCHOBHOE CBOMCTBO
Ipobu, COKpaleHue
Ipooeii.

CpaBHeHue

Y YIIOPSIIOYHBAHKE
npobeit.

JlecsiTuuHbIe IpOOH U
METpHYECKask CUCTEMa
Mep.
Apudmernueckue
IerCTBHS

¢ OOBIKHOBEHHBIMHA U
JECATUYHBIMHU
IpobsMu.
OrtHolIeHME.

CpaBHUBATB M YIIOPAA0YMBATH 1pOOH, BBIOMPATH CIIOCO0

CpaBHEHUs IpoOeit.

IIpeacTaBasATh JecATUYHBIE IpOOU B BUAE OOBIKHOBEHHBIX ApoOei u
OOBIKHOBEHHBIE B BU/JIE JIECATUYHBIX, HCMO0JIb30BATh IKBUBAJIEHTHbIE
npeAcTaBJeHHs JPOOHBIX YHCEI IPU UX CPAaBHEHUHU, IIPU BBIYUCIICHHUSX.
Hcnoab3o0BaTh ecITUYHBIE APOOU MTPU TPEO0OpPa30BaHUN BEJINYHH B
METPHUUYECKOM CHCTEME MEP.

Beinoanars apupmernyeckue aeiicrBus

¢ OOBIKHOBEHHBIMH U IECATHUYHBIMU JIPOOSMHU.

BoruncasTe 3HaueHUS BBIPAXXEHUM, COJIEpKalINX OOBIKHOBEHHBIE U
JECSITUUHbIE TPOOH, BHIIOJIHATH IpeoOpazoBaHus Apo0eii, BHIOUPATh
€1oco0, MpUMeHSITh CBOMCTBA apu(METHUECKUX JEHCTBUH 11
paroHaIN3aiui BHIYUCICHUH.

CocTaBisITh OTHOLIEHUS U IPONOPLIVH, HAXOAUTH




Jlenenue B JaHHOM
OTHOIIICHUH.
Macmira0, npormopimsi.
[TonsTHe nmporeHTa.
Brruncnenue nporeHTa
OT BEJINYHHBI

M BEJIMYUHBI I10 €€
MIPOIICHTY.

Perienne TeKCTOBBIX
3a/1a4, CoJIep KaIInX
JIpOoOU U TIPOLICHTHI.
[IpakTuueckas padbora
«OTHoIIEHNE TITUHBI
OKPY>KHOCTH K €€
TUaAMETPY»

OTHOILIEHHE BEJIMYMH, JEUTh BETUYMHY B JAHHOM OTHOLLCHUU.
HaxoauThb 3KcNepUMEHTAIbHBIM NYyTeM OTHOLICHUE JUTNHBI
OKPYXHOCTH K €€ TuaMeTpy.

HNHTepnpernpoBaTh MacuTad Kak OTHOLICHUE BEJIUYMH, HAXOAUTH
MaciuTa0 MaHa, KapThl U BBIYUCIATh PACCTOSHUS, UCIIOJIB3Ys MAcITao.
OO0BACHATH, YTO TAKOE POLIEHT, YIIOTPEOIATH 000POTHI pe4X CO CIIOBOM
«IIPOLICHT».

BbipamaThb IpOLIEHTHI B IpO0SX U IpOOH B IPOLIEHTAX, OTHOILIEHUE JIBYX
BEJIMYMH B IIPOLICHTAX.

BbruMcasTh NOpPOLEHT OT 4YHMCIa U YUCIO IO €ro IpPOLEHTY.
OxpyrasiTe ApoOu U MPOLEHTHI, HAXOIUTh MPUOIMKEHHS YU CEL.
PemaTs 3aga4m Ha yacTH, IPOLIEHTHI, IPOIOPLIUH,

Ha HaxoXJeHue ApoOu (MPOLIEHTa) OT BETUYHUHBI U BEIMUUHBI I10 €€
JipoOu (TIPOLIEHTY), poOu (TIPOLIeHTa), KOTOPBIN COCTABIIIET OHA
BEJIMYMHA OT IPYTOM.

IIpuBoanTSH, pa3dMpaTh, OLEHUBATH PA3IMYHBIC PEIICHNUS, 3aHCH
pELIEHNI TEKCTOBBIX 3a/1a4.

N3BaexkaTh MHpOpPMALUIO U3 TAOIUI] U AUArPaMM, HHTEPIPETUPOBATh
TaOJIMYHBIE JaHHBIE, ONPEAEIATh HauOObIIee 1 HAaMEHBIIIEE U3
MIPEJICTaBICHHBIX TaHHBIX

Harnsimaast reometpusi.
CummeTpust

OceBas cuMmMeTpus.
IlenTpanpHas

Pacno3naBaTh Ha uepTexkax U U300paKEHUAX, H300PAKATh
OT PYKH, CTPOUTH C IIOMOIIBI0 HHCTPYMEHTOB QUTypy




CUMMETpUSL.
IToctpoenue
CHMMETPHYHBIX
¢buryp.
[IpakTrueckas
pabora «OceBast
CHMMETPHSI.
Cummerpus

B IIPOCTPAHCTBE

(oTpe3oK, JIOMaHy10, TPEYrOJIbHUK, IPSIMOYTOJIBHHUK, OKPYKHOCTB),
CUMMETPHYHYIO JaHHOH OTHOCHTEJIFHO TPSMOM, TOUKH.

HaxoauTh npuMepsl CHMMETPUHN B OKPYXKAIOILIEM MHPE.
MopaeaupoBath 13 Oymaru e (GUrypbl, CHMMETPHYHBIC
OTHOCHTEJIBHO NMPSIMON; KOHCTPYHPOBATH T€OMETPUIECKHE
KOH(HUTypaIyu, UCIIOJIb3YsI CBOHCTBO CHMMETPUH, B TOM YHCIIE C
MTOMOIIIBIO ITU(PPOBEIX PECYPCOB.

HccaenoBarh CBOWCTBA M3Yy4YCHHBIX (UTYp, CBSI3aHHBIE C
CUMMETpHEH,  HCIOJIb3YyS  OKCIIEPHUMEHT,  HaOIIoJICHHE,
MO/IEIIUPOBaHHE.

O0ocHOBBIBATb, ONpPOBEPraTb C TOMOLIBI0  KOHTPIPHMEPOB
YTBEPXKICHHS O CHMMETPHH (Uryp

Boipakenus ¢ OykBamu

[Ipumenenue OykB
JUISL 3aIIACH
MaTEMaTUYECKUX
BBIPAKEHUN

U IIPEIIOKECHU .
bykBennble
BBIPAXKECHUS

Y YUCJIOBBIE
MTO/ICTAaHOBKH.
bykBennble
PaBEHCTBA,
HaxXO0XKICHUE

Hcnonb3oBath 0yKBBI 17151 0003HAUEHUS YUCEIL, IPU 3aITUCH
MaTeMaTUYECKUX YTBEP)KJIEHUH, COCTaBJIATh OYKBEHHBIE BBIPAKEHUS 110
YCIIOBUIO 3a/1a4H.

HccnenoBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCIIOJIB30BaTh
OYKBBI JJIs1 UX 3aIKCH.

BbIuucasiTh YUCIIOBOE 3HaUCHNE OYKBEHHOT'O BBIPAXKEHHSI ITPH
3aJJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIbI: IEPUMETPA U TUIOIIAN PIMOYTOJIbHUKA,
KBaJlpaTa; JJIMHBI OKPYKHOCTH, IJIOIAAN KPYTa; BHINOJIHATH
BbIYHMCJEHHUS TI0 3TUM PopMyIam.

CocraBiasTb Gpopmy.ibl, BEIpaXXaroline 3aBUCUMOCTH MEXY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PaCCTOSIHUE; 1IEHA,




HEU3BECTHOTO KOJINYECTBO, CTOMMOCTD; IIPOU3BOJUTEIBHOCTD, BpeMsl, 00beM pabOThI;
KOMITOHEHTA. BBITNIOJHATH BBIYUCIICHUS 110 3TUM (PopMysiam.
DopMyiIb HaxoauTh HeM3BECTHBINM KOMIIOHEHT apu(METHYECKOTO ACHCTBUS
Harnsanas reomerpusi. 14 UYeTbIpexyroyibHUK, M300paxkaTh Ha HETMHOBAHHOM U KJIETYaTON Oymare ¢
@urypsl Ha MIOCKOCTH MIPUMEPHI HCII0JIb30BAHUEM YEPTEKHBIX THCTPYMEHTOB
YEThIPEX YT OJIbHUKOB. YEThIPEXYTOJbHUKH C 3aJaHHBIMU CBOMCTBAMMU:
[IpsiMOyTroNBHUK, C mapajieIbHbIMU, EPIEHAUKYISIPHBIMU, PABHBIMH CTOPOHAMH,

KBaJpaT: CBOWCTBA
CTOPOH, YIJIOB,
JaroHayicH.
N3mepenue yrios.
Buner
TPEYTOJIbHUKOB.
[Tepumerp
MHOTOYTOJIbHUKA.
[Tnomans purypsr.
DopMyIIbl IEpUMETPa
U IUIomaau
MPSIMOYTOJIbHUKA.
[Tpubnmxennoe
M3MEpEHUE IIIOIAIN
¢buryp.
IIpakTnyeckas

IPSIMBIMU YTJIAMH U JIp., PABHOOEIPEHHBIN TPEYTOJIbHHUK.

IIpeasarars 1 00CyKIaTH CNIOCOOBI, AJITOPUTMBI

IIOCTPOCHHSI.

HccaenoBarh, UCHOIb3Ys SKCIIEPUMEHT, HAOMIOIEHHE, MOJIETUPOBaHHE,
CBOIICTBA NIPSIMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh Ha TPEYTOJIbHUKU.
O00CHOBBIBATDb, ONIPOBEPIraTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKJICHUS O MIPSIMOYTOJIbHUKE, KBaApaTe, paclo3HABaTh BEPHBIE U
HEBEPHBIE YTBEPKICHUS.

H3mepsaTh M CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YIJIBI, B TOM

YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATh YIJIbI;

Pacno3HaBaTh OCTPLIC, IIPSIMBIE, TYIIBIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBarth, H300paxaTh OCTPOYTOJIBHBIH, IPSMOYTOJIbHBIH,
TYIOYTOJIbHBIN, paBHOOEAPEHHBIH, pABHOCTOPOHHHUNA TPEYrOJIbHHUKH.

Borunciasars NEepuMETP MHOT'OYTOJIbHUKA, TUIOIIAAb




pabota «[Inomanp
Kpyra»

MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSMOYTOJIbHUKH,

HAa paBHble (QUTYPBI, HCIOIb30BaTh METPHUUYECKUE EIUHULIBI
M3MEpEHUS AJTUHBI U TUIOIIA TN,

Hcnonb3oBars npudJn:KeHHOEe H3MepeHue JUIMH |
wionaaed  Ha  KiIeTdato  Oymare,  mpHOIMKEHHOE
HU3MCPCHUC JJIMHBI OKPYKHOCTH, IUIOIIAAN KpyTra

[TonoxuTenbHbIE
W OTPHULATCIIbHBLIC YU CJIa
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Llenple uncna.
Moayins uncia,
reoMeTpuyecKas
HUHTEpIpeTaIus
MonyJs. YucinoBble
MIPOMEXKYTKH.
IlonmoxuTenbHbIE U
OTpHUIIATEIbHBIE
yucia. CpaBHEHHE
TTOJIOKUTEIBHBIX U
OTPHUIIATEITEHBIX
YHUCEIL.
Apudpmernyeckue
JICUCTBUS

C MOJOXHTCIbHBIMHU H

OTpULIATCIIbHBIMU
quCJIaMU.

Pemenue TEKCTOBBIX

3a1a4

IIpuBOAMTHL MPUMeEPBI HCIIOJIB30BAHMS B PEATHHOH KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

H300pakaTh 1eIIbIC YMCIIa, TOJIOKHUTEIILHBIC

Y OTPHULIATEIbHBIC YUCIIA TOYKAMU Ha YUCIOBOM MPSIMOM, HCMOJIb30BATh
YHCJIOBYIO MPSMYIO JJIsl cpaBHeHHs yrcen. [IpuMeHsiTh MpaBuia
CpaBHEHMsI, yHOPAA0YHUBATH IIeIIbIe YUCIIA; HAXOAUTH MOAYJb YUCIA.
®opMyJIMPOBATH NPABUJIA BEIYUCICHUS C TIOJOKUTEIBHBIMU U
OTPHUIATEIIEHBIMY YUCIIAMU, HAXOAUTH 3HAYEHHST YUCIIOBBIX
BBIPQXEHUH, COIePIKALUX TEHCTBUS

C MMOJIOKUTCIIbHBIMY U OTPHULIATCIbHBIMHA YU CJIAMU.

IIpumMeHSITH CBOWCTBA CIOXKECHHS U YMHOXKCHHUS JIJIS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM




[IpencraBieHue TaHHBIX

[IpssmoyronpHas
cUcTeMa KOOpJAMHAT Ha
IUIOCKOCTH.
KoopauHaTs! TOUKH Ha
IUIOCKOCTH, abcIimcca
W OpJIMHATA.
Cronbuateie u
KpYroBBIE

JUarpamMMmel.
[IpakTuueckas padbora
«lloctpoenue
Jarpamm.

Pemenne TeKCTOBBIX
3a/1a4, coJieprKaIinx
JIAHHBIE,
MIpe/ICTaBJICHHBIC

B Ta0JIMIaX

Y Ha JIuarpammax

OOBSICHATH M WITIOCTPUPOBATH MOHATHE TIPSIMOYTOJILHON CHUCTEMBI
KOOPJMHAT Ha MJIOCKOCTH, UCTIOIb30BATh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOPJMHATHOM TIOCKOCTH TOYKH U (DPUTYPHI TIO 33/JaHHBIM
KOOpJMHATAM, HAXOAUTh KOOPANHATHI TOUECK.

YuraTh cTONOUYATHIE U KPYTOBbIE IUarpaMMbl; HHTEPIPETHPOBATH
JTAaHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.

Hcnoan3oBatb nHGOPMAaNUIO, TPEACTABICHHYIO

B TaOJIMIIax, HA AUarpaMMax JijIsl pelieHusl TEKCTOBBIX 3aJ1a4 U 3a71a4 U3
peanbHON KU3HU

Harnsaanas reomerpus. Gurypel

B [IPOCTPAHCTBE

[IpssMoyronbHBIN
napajuiesenune,
Ky0, pu3Ma,
nMpamuia, KOHyc,
LHWIMHAP, ap

u cdepa.
N3o0paxenue

Pacno3naBaTh Ha yepTekax, pUCyHKaX, ONUCHIBATh THUPaMUYy,

pU3My, HWIMH]IP, KOHYC, IIap, H300pakaTh UX OT PYKH,

MO/IeJINPOBAaTh 13 OyMaru, miacTUINHA, IPOBOJIOKH U JIp.

IIpuBoaANTH NPpUMePBI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (POPMBI
HAa3BAHHBIX TEIl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, IpaHb,




MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepst
pa3BepTOK
MHOTOTPaHHUKOB,
WIMH]IPA H KOHYCA.
[pakTnueckas padora
«Co3manue MozeIen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue oobeMa;
€IMHUIIBI H3MEPCHHUS
oobema. O6beM
MIPSIMOYTOJILHOTO
napaJjuienenumnesaa, Kyoa,
(dhopMyIibl 06beMa

OCHOBaHHe, BBICOTA, PaJUYC U JHAMETP, Pa3BEpPTKa.
N3yuaTtsh, NCIIONB3Ys SKCIIEPUMEHT, HAOIIOACHUE, H3MEPEHHE,
MOJICIIMPOBAHKE, B TOM YHCIIE KOMITBIOTEPHOE, U ONMCHIBATH CBOICTBA
Ha3BaHHBIX TEJl, BLIAABJIATH CXO/CTBA

M PA3JIHYHs: MKy TUPAMHUION ¥ TPU3MOI; MEXIY IUIHHAPOM,
KOHYCOM U IIApOM.

Pacno3naBaTh pa3BepTKH napaienenunesa, Kyoa, npu3Msl,

MUPaMU/Ibl, KOHYCa, IWIMHAPA; KOHCTPYMPOBATh JIaHHBIE TEJIA U3
pa3BEPTOK, CO3/1aBaTh UX MOJECIIH.

Co31aBaTh MO/1eJIM IPOCTPAHCTBEHHBIX (pUTyYp (13 Oymaru, MpoOBOJIOKH,
MJIACTHIJIMHA U JIP.)

H3mepsaTh HA MOAeIAX: [UTMHBI peOep MHOTOTPAaHHUKOB, AUAMETP Iapa.
BbiBoauTH (hopMy.1y 00bEMa IPSIMOYTOIBHOTO MapaIeIeUIe 1a.
Boruucasats no gopmysiam: o0beM IpsSMOYTOJIBHOTO Mapajuiesenumnesna,
KyOa; MCII0JIb30BaTh €MHUIIBI N3MEPEHUST 00beMa; BBIYUCISATH 00BEMBI
TEJI, COCTAaBJICHHBIX U3 KyOOB, MapajlieIeUIe/IOB; pelaTh 3aa4M C
peaTbHBIMU JAHHBIMH

[ToBTOpEeHUE, 0600IICHNE,
cHUCTEMATH3aIUs
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IToBTOpEHUE
OCHOBHBIX ITOHATUH U
METOJ0B KypcoB 5 1 6
KJaccoB, 0000IIeHHE

BorunciasTs 3HaUEHUS BBIPAXKEHUMN, COAEPKAIINX HATYpAJIbHBIE,
1EJIbIE, ITOJIOKUTENIbHBIE U OTPHUIIATEIbHbIE YKCiia, OOBIKHOBEHHBIE
U IeCATUYHbBIE 1POOU, BHITOIHITH MPE0oOpa30BaHUs YUCET U
BBIPAKCHUI.

Bpi0uparthb criocod cpaBHEHUSI YHUCEII, BHIYUCIICHUM,




U CUCTEMAaTU3aLU
3HAHUU

NMPUMEHSATh CBOHCTBA apu(METUUECKUX JEHCTBUM TS
paloHaIN3aU1 BBIYUCICHUH.

Pematp 3a1aun u3 peaibHOM XKU3HU, HPUMEHITh MATeMATHYEeCKUe
3HAHUSA JJIs pELICHUs 33]a4 U3 IPYrUX [IPEIMETOB.

Pemiath 3a1a4n pa3HbIMHU CIOCO0AMH, CPABHUBATH, BLIOUPATH
CIOCO0BI PEIICHHS 3a]a4H.

OcyuiecTBIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX IEUCTBUI U
CaMOIIPOBEPKY pe3ybTaTa BHIYUCICHUN

OBIIEE KOJIMYECTBO
YACOBIIO I[TPOTPAMME
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OEJEPAJIBHASI PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISeTCS OJTHUM U3 OTIOPHBIX KypPCOB OCHOBHOT'O OOIIEro 00pa3oBaHUs: OHA
oOecrieynuBaeT HU3YUCHUC OPYrux AUCHUILUIMH, KaK C€CTCCTBCHHO-HAYYHOI'O, TaK U 'YMaHUTApPHOI'O
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JJIsl IPOAOKEHUs 00pa30BaHUsl M B IOBCEIHEBHOM >KU3HH.
PazButre y oOydarommxcsi Hay4YHBIX MPEACTaBICHHUI O MPOUCXOXKIECHUHU U CYILIHOCTH
anredpandeckux adCTpakimii, Cocode OTpakKeHHsI MaTeMaTHUYeCKOW HAyKOW SIBICHUI U MPOLIECCOB B
NpUPOIE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U B IPAKTUKE
CrocoOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS W KAYECTB MBIIIICHHS, HEOOXOIUMBIX
JUISl alanTallii B COBpeMEHHOM LIM(ppoBoM ob1iecTBe. M3yuenune anredpel odecrieunBaeT pa3BUTHE
yMeHHUsI Ha0II0AaTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTU MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JIEHCTBUS U BBIBOJBI, (HOPMYINPOBATH
yrBepxkaAeHus. OcBOeHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHUS
06yan0H1ch;[: OHHU HCIIOJIB3YIOT ACAYKTUBHBIC U MHAYKTHBHBIC PACCYXXICHHA, O606HICHI/IC n
KOHKpETHU3aInio, adcTparupoBanue u anajgoruto. O0yuenue anredpe npe/ronaraet 3HaYuTeIbHbINA
00BEM CaMOCTOSTEIIEHON AESITEIHHOCTH 00yJYarOIINXCs, TOITOMY CAaMOCTOSITEIbHOE PEIICHHE 3a1a4
SABJISICTCA peanmauneﬁ ACATCIIbHOCTHOI'O IMPpUHIUIIA O6yT-ICHI/I$I.

B cTpykType mporpaMMbl yaeOHOTO Kypca «Anredpay s OCHOBHOTO 00IIero oopa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOAMYECKUE JIMHHU:

«Yucima u BBIYUCJIICHUA Y, <<Anre6pa1/1qec1<ne BBIPpAXKCHUSA, «YPaBHeHI/IH 1 HCPABCHCTBA»,

((CDYHKHI/II/I». Kamz[aﬂ N3 3TUX COACPKATCIBbHO-METOJUYICCKHUX JIMHUHN Pa3BUBACTCA Ha NPOTAKCHHUU
TpEeX JIET U3Y4EHUs Kypca, B3aMMOJEHCTBYs ¢ APYTUMHU €ro JIMHUSAMH. B Xoze nzyueHus: yaueOHoro
Kypca 00y4aroumMcs IPUXOJUTCS JJOTHYECKH PAcCyKAaTh, UCIIOIb30BaTh TEOPETUKO-
MHOYECTBEHHBI SA3bIK. B CBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpay BKIFOUEHBI
HEKOTOPBIC OCHOBEI JIOTUKH, ITPEACTABIICHHBIC BO BCEX OCHOBHBLIX pa3aciiaX MaTeMaTH4YCCKOIro
00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUYaIOUMMUCS OCHOB YHUBEPCAILHOTO
MaTeMaTu4yeckoro si3bika. CoaepikaTeTbHON U CTPYKTYPHONU OCOOEHHOCTHIO Y4eOHOT0 Kypca
«Anre0Opay SBISETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Copepxannie TuHUH «HuClIa U BEIYUCICHUS CITY>)KUT OCHOBOM JIJIS TajlbHEHUIIIEro N3y4eHus
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy 00yUAIOIIMUXCSI IOTMYECKOTO MBIIUIEHUS, POPMUPOBAHUIO
YMEHHSI TT0JTh30BAThCsI AITOPUTMAMH, a TAK)KE MTPHOOPETEHUIO MTPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUUISI TIOBCETHEBHOM JKM3HU. Pa3BUTHE TOHSATHS O YWCIE€ HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CBSI3aHO C PAaLlMOHAIBHBIMU W MpPpalOHATIBHBIMU YKCIaMH, (HOPMHUPOBaAHHEM
MIPEACTABICHUM O JCMCTBUTEIBHOM 4YHUCIE. 3aBEPIICHHE OCBOCHMS YHCIOBOW JIMHUU
OTHECEHO K cpe/iHeMy 00111eMy 00pa3oBaHUIo.



Conepxanne IBYX anreOpandecKux JMHHA — «AJreOpandeckrue BBIPOKCHHSI» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIONIMXCS MaTEMATUYESCKOTO anrapara,
HE00XO0IMMOTO IS PELICHHSI 32/1a4 MaTEMAaTUKH, CMEKHBIX IIPEIMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX
3agad. Ha ypoBHE 0CHOBHOTO 00111ero 00pa3oBaHus yueOHBIH MaTeprall IPYHIHPYETCs] BOKPYT
palMOHATBHBIX BBIpAXKEHUI. Airedpa TEMOHCTPUPYET 3HAYCHNE MAaTEMATUKH KaK S3bIKa JIJIs
MOCTPOCHHS MATEMaTHIECKUX MOJIIICH, OTMCaHHMsI TIPOIIECCOB U SIBJICHUI pealbHOro Mupa. B 3amaun
o0yueHHs anredpe BXOAAT TAKXKE JalIbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHUS,
HE00XO0IMMOT0, B YaCTHOCTH, JIJISl OCBOCHUS Kypca HH(GOPMATHUKH, M OBJIAJICHUE HABBIKAMHU
JIeyKTUBHBIX paccyxaeHuil. [IpeodpazoBanrne CUMBOJIBHBIX (JOPM CIOCOOCTBYET pa3BUTHIO
BOOOpakeHUsI, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne QyHKINOHATBEHO-TPAPUUECKON JIMHAY HAIEIEHO HA MOJy4YeHHE 00yJatoIIMUCS
3HaHMA O (YHKIUSAX KaK BaKHEHIICH MaTeMaTHYeCKOW MOJENH JJisi ONUCAHHS U HWCCICIOBAHUS
pa3HOOOpa3HBIX MPOIECCOB W SBICHHW B TNpHpoJe u oOmiecTse. M3yueHne marepuana
CIOCOOCTBYET Pa3BUTHIO Y O0YYAIOIIUXCSI YMEHUS MCIIOJIb30BaTh Pa3IMYHbIC BHIPA3UTEIIbHBIC
Cpe/CTBa SI3bIKa MAaTEMATUKH — CJIOBECHBIC, CHMBOJIMYECKHUE, rpaduuecKre, BHOCUT BKIIA] B
(dopMHpOBaHUE MPEICTABICHUI O PO MAaTEMATUKU B Pa3BUTUH LIWBUIM3ALNN U KYJIbTYPHI.

CornacHo yueOHOMY IJ1aHy B 7—9 Kjaccax u3zydaercsi yueOHbIN Kype «Anredpay, KOTOpbIi
BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fiedbl coaepkaHus: «Yucinau  BBIYUCICHUS,
«AnreOpanyuecKkue BBIpAXKCHUN», «YpaBHEHUS W HEPABCHCTBAY,

«DyHKIUN.

OO0miee  4YMCIIO  YacoB,  PEKOMEHJIOBAHHBIX Ui W3ydeHHs ~— y4eOHOro  Kypca
«Anredpa», — 306 ygacoB: B 7 kimacce — 102 gaca (3 ywaca B Hememo), B 8 kimacce — 102 gaca (3
yaca B Heflen0), B 9 kiacce — 102 yaca (3 yaca B HEJEINiO).

COJAEPKAHUE OBYYEHUA

7 KUIIACC
Yuciia ¥ BbIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OJHOU (hopMBI 3anucu 1podelt K Jpyroil.
[TonsiTHE palMOHANIBHOIO YHCIIA, 3alMCh, CPABHEHHE, YIIOPSIOYNBAHUE PALIMOHAIBHBIX YUCEIL.
Apudmerndeckue 1eHCTBHS € pallMOHAIBHBIMU YKciIaMu. Pemenne 3a1a4y U3 peaqbHON NPAaKTUKU HA
4acTu, Ha IpoOH.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeIeM: ONpeieieHrne, Ipeodpa3oBaHue BhIpaXKEHHUI Ha OCHOBE
orpezeNieHus, 3auch OoNbIuX yucel. [IporeHTsl, 3anuch NpoLeHTOB B BHJE IpoOu U Apodu B
BUJIE TPOLIEHTOB. TpH OCHOBHBIE 3aJaud Ha MPOILEHTHI, pelIeHUe 3a]ad U3 pealbHOM MPaKTUKU.

[IpuMeHeHne MPU3HAKOB IE€TMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATypalbHbIX YHCEL.

PeannpHbIe 3aBUCHUMOCTH, B TOM YUCJIC IIpsAMas U 06paTHa$[ IpONMOPHHUOHAIIBHOCTH.



Auredpanyeckue BbIpaKeHUs!

[TepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAYKEHUS C IepeMeHHO. JlomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpencraBnenye 3aBUCHMOCTH MEKAY BETMYMHAMH B BUe GOpMyibl. Beraucnenus no
dopmymnam. [IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHHI, TOXKICCTBEHHO PaBHbIE BHIPAKECHUS, IPaBHUIIA
npeoOpa3oBaHusi CyMM U IPOU3BEACHUH, TPaBHIIa PACKPBITHS CKOOOK M MPUBECHUS MOJO0HBIX
CJIaracMbIX.

CBoJiCTBa CTETIEHH C HATYpPAJIbHBIM [IOKA3aTEeNIeM.

OnHounensl 1 MEHOTowIeHbI. CTeneHs MHOrOWIeHa. CIIoKeHUe, BBIYUTAaHUE, YMHOKCHUE
MHOTOWIEHOB. DOpMYJIBl COKPAIIEHHOTO YMHOXKEHUS: KB3JpaT CYMMBI M KBajpaT Pa3HOCTH.
@®opmyna pa3sHOCTH KBajapaToB. Pa3nojkeHHe MHOTOYICHOB HAa MHOXKHTEIU.

YpaBHeHMsI 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUS, [IpaBUiIa IPeoOpa30BaHus ypaBHEHUs, PABHOCUIIBHOCTD
YpPaBHEHUU.

JIuHeliHOE ypaBHEHHUE C OJJHOM [IEPEMEHHON, YU CIIO KOPHEH JIMHEMHOTO YPAaBHEHUS, PELLICHUE
JUHENHbIX ypaBHeHUH. CocTaBiieHUE YpaBHEHUI 110 YCIOBUIO 33/1a4u. PelieHue TeKCTOBbIX 3a/1ay ¢
MMOMOUIBIO YPABHEHU.

JIuneitHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €ro Tpaduk. Crcrema IByX JIMHEHHBIX YpaBHEHUH C
JIByMs IIepeMEHHBIMU. Pelienre cucreM ypaBHEHU# crioco6oM noactaHoBkH. [Ipumeps! perenust
TEKCTOBBIX 3aJa4 C TIOMOILBIO CUCTEM ypaBHEHUM.

DOyHKIHU

Koopaunara Touku Ha npssMoil. YuciioBele MpOMEXKYTKH. PaccTosiHue Mexly IByMsl TOUKaMu
KOOPJMHATHOMU IIPSIMOM.

[IpsimoyromnpHas cucrema koopauHat, ocu Ox u Oy. Abciucea 1 opauHaTa TOYKH Ha KOOPIWHATHOM
wiockocTH. [Ipumepsl rpadgukos, 3a1aHHbIX GopMynaMu. UTeHne rpa@uKoB peanbHbIX 3aBUCUMOCTEH.
[Tonstue pynkuuu. I'paduk ¢pynknuun. CoiictBa pyHkuuil. JIuneiinas ¢pynkuus, ee rpaduk. ['paduk
byukimu y = |x|. I'paduueckoe penieHne TUHSHHBIX YPABHEHUI M CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC
Yucaa u BBIYUCIEHUA

KBanparnslit kopens u3 uncna. [lonstue o0 upparronanbHOM uncie. JlecsaTuuHble MPUOTHKEHUS
UppalmoHanbHBIX yncen. CBoiicTBa apu)METHUECKUX KBAPATHBIX KOPHEW U UX MPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BIUUCICHUSAM. JlefiCTBUTEIbHBIC YHCIa.

CreneHb ¢ UEeabIM MOKa3aTeleM U ee cBorcTBa. CTaHIapTHAs 3aMKCh YHUCIIA.

AJredpanyeckue BbIpaKeHUsl
KBaaparHbIii Tpex4sieH, pa3ioKeHNne KBaJPaTHOTO TPeX4WIeHa Ha MHOXKUTENH. AlreOpandeckas
npo6b. OCHOBHOE CBOWCTBO anredpanueckoit qpoou. CioxeHue,
BbIUHMTaHUE, YMHOKEHUE, JeNieHue alreOpandeckux apooeil. PanronanbHble BBIpaXXEHUS U UX
npeobpazoBaHue.



YpaBHeHMsI 1 HEPABEHCTBA

KBanparnoe ypaBHeHuEe, popMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHIA, CBOJSAIIMXCA K TMHEHHBIM M KBaIpaTHBIM. [IpocTeiimue 1poOdHo-pariioHaIbHbIe
YpaBHEHHS.

I'padmyeckas uHTEpIpeTalns ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHEHUI C
JByMsi iepeMeHHbIMU. [IpuMepsl peliieHust CucTeM HEIMHEMHBIX YPaBHEHUM C IBYMSI IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 alireOpanyeckuM CriocoooM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/1HOM nepeMeHHOMN. PaBHOCHMIIBHOCTD
HepaBeHCTB. JIMHEWHbIE HEpaBEeHCTBA € 0JIHOM nepeMeHHOoN. CrucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKIUU
[Tonstre ¢ynkmuu. OOIACTh ONpENETCHUS W MHOXKECTBO 3HAYCHHHA (YHKIIWH.
Crioco0b1 3a1aHus (PYHKITHIA.
I'paduk ynkuuu. YreHnue cBoiCcTB GyHKIMH 110 ee rpaduky. [Ipumeps! rpadukoB GyHKIUH,
OTPKAIOIINX PealIbHBIC TPOIIECCHI.
OyHKIHMH, ONMCHIBAIOIIUE TPSIMYIO U 00PATHYIO MPOTIOPIIUOHATLHBIC 3aBUCHIMOCTH, X TPapUKH.
Oyuxupn Y = X5, y = X%, y =V, y=|x|. [paduueckos perenne ypaBHEH I i CHCTEM YPaBHEHHIL.

9 KJIACC
Yucna 1 BbIYUCICHUSA

ParnmonanbHbie yncia, MppaluoOHaIbHBIE YUCIIA, KOHEYHBIE U OECKOHEYHBIE IECSITUYHBIE TPOOH.
MHOkecTBO JeHCTBUTENBHBIX YUCE, IEHCTBUTENIbHBIE YHCIAa KaK OECKOHEUHBIE JeCATUUHbIE IpoOu.
B3anMHO 0IHO3HAYHOE COOTBETCTBHE MEXKI1Y MHOKECTBOM JEHCTBUTEIBHBIX YHCEI U KOOPAUHATHON
IPSIMOH.

CpaBHeHME JeWCTBUTENIBLHBIX YUCEN, apu(hpMeTHIecKre JeUCTBUS C NEUCTBUTEIbHBIMU YUCIIAMHU.

Pazmepsl  OOBEKTOB  OKpYXKAlOIIEro  MHpa, AIUTEIBHOCTh  IPOLECCOB B OKPYKAIOLIEM
MHUDE.

[TpubnnxeHHOe 3HaYeHNEe BETUUYHUHBI, TOYHOCTh pubnmxkenus. Oxpyrienue uucen. [Ipukuaka u
OLICHKA PEe3YJIbTaTOB BBIYMCIICHUN.

YpaBHeHHs U HEPABEHCTBA
Jluneiinoe ypaBHeHuUe. PenieHne ypaBHEeHUN, CBOASAIIMXCS K JIMHEHHBIM. KBagpaTtHoe
ypaBHeHUE. PeleHne ypaBHEHHH, CBOASIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN
Pa3JI0)KEHUEM Ha MHOKHUTEIH.
Pemenne npoOHO-paniMoHaIbHBIX YpaBHEHUH. PerieHre TeKCTOBBIX 3a7a4 alreOpandecKumM
METOJIOM.



VYpaBHeHUE ¢ AByMS IEPEMEHHBIMH | €r0 Tpaduk. Penenne cucrem IByX JIMHEHHBIX YPaBHEHUM C
IBYMsI IEpeMEHHbBIMU. Perienne cucreM IByX ypaBHEHUH, OTHO U3 KOTOPBIX JTUHEIHOE, a Ipyroe —
BTOpOI1 cTernieHu. ['paduueckas HHTEpIPETAIHS CUCTEMbI YPABHEHUN C IBYMS TIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33124 aNreOpandecKuM CIioCoOOM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHeHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. Perienre cucTeM JTUHEMHBIX HEPABEHCTB C
onHoil nepemenHo. KBanparueie HepaBeHcTBa. ['paduueckas unTepripeTanysi HEpaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs [IEPEMEHHbBIMHU.

DOyHKIUU
KBanparnunas ¢pynkums, ee rpaduk u coiictsa. [lapaboia, KoopAHHATHI BEPIINHBI Tapad0IIbl, OCh
CUMMETpPUHU TapadoIbl.

. k 3
I'paduku  pyHkumit: y=kx, y= kx+b, y= |, »y=x°,y=1x, y =[x,
x
U X CBOWCTBA.

YucaoBbIe NOCTCAOBATEILHOCTH H IIPOIPECCHHU

IToHsATHE YUCIIOBOM MOCIEA0BATENLHOCTH. 3a/laHUE [IOCIIEeI0BATEIbHOCTH PEKYPPEHTHOM hopmyoit
u GpopmyIioii N-ro uieHa.

Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyisl N-To wieHa apupMETHIECKON 1
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHue 4ieHOB apu(PMeTHIECKOM U TeOMEeTpUYECKON POrpeccuii ToukaMu Ha KOOPAUHATHOM
IJIOCKOCTH. JIMHEMHBIN U SKCTIOHEHIMAIbHBIN pocT. CI0KHBIE TPOLEHTHI.

INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOTpPaMMbl Y4eOHOTO Kypca «Aunredpay» K KOHILY
o0ydeHus B 7 KJacce.

Yucsia M BBIYUCICHUSA
BbInonHATE, coyeTas yCTHbIE M MIUCbMEHHBIE TPUEMBI, apu(PMETHYECKUE IEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.
HaxoauTp 3Hau€HMs YUCIOBBIX BEIPAKEHUH, TPUMEHATHh pa3HOOOpa3HbIe CIIOCOObI U TPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COJlepKaIluX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU.
[lepexonuthk OT 0AHON (OPMBI 3aNIUCH YKCEN K APYroi (IpeoOpa3oBbIBaTh AECATUYHYIO JIpOOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO IECATHUYHYIO TPOOB).
CpaBHUBaTh U YIOPSAI0YUBATh palliOHATbHbBIE YHCTIA.
OxpyryisTh uncna.
BbINOMHATE TPUKKUIKY U OLIEHKY pe3y/bTaTa BEIUMCICHHM, OLIEHKY 3HaYeHHH YHCIOBBIX
BBIpaXEHUI. BBINOIHATE AEWCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU ITOKA3aTEISMHU.



IIpuMeHATh IPU3HAKK JEIUMOCTH, Pa3I0KEHIE Ha MHOKUTEIN HaTypaJIbHBIX YUCEIL.

Pemate npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U, CBSI3aHHBIC C OTHOLLICHUEM BEJINYUH,
[IPONOPLUUOHAIBHOCTBIO BEJIMUKH, IIPOLICHTAMH, MHTEPIIPETUPOBATH PE3YIbTAThl PELICHUS 3a/1a4 C
Y4ETOM OTpaHHYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs!

Hcnonp3oBath aﬂFeraI/IquKYIO TCPMHUHOJIOTUIO W CHUMBOJIMKY, IMPUMCHATH €€ B IIPOLICCCC
OCBOCHHS y4eOHOTO MaTepuania.

HaXOI[I/ITB 3HAYCHUA 6yKBeHHbIX Bpra)KeHI/If/'I IIpU 3aJaHHBIX 3HAYCHUAX MCPCMCHHbIX.

BrimonsaTe npeoOpa3oBaHus LIEI0r0 BHIPAKEHHUS] B MHOTOWICH MPUBEIEHUEM MOT00HBIX
ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBImonHATE yMHOXKEHHE OJJHOUJICHA Ha MHOTOWICH U MHOTOWICHAa HAa MHOTOWIEH, IPUMEHSATh
(dopMyJibl KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBIATh pa3ioKeHHe MHOTOWICHOB HA MHOKUTENH C IOMOIIBIO BEIHECEHHUS 32 CKOOKH
00IMIer0 MHOXKHTEJSI, TPYNITUPOBKU CIIaraeMBbIX, IPAMEHEHHs (POPMYIT COKpPAIIEHHOTO YMHOKECHHS.

[TpumeHsATh npeoOpa3oBaHUsl MHOTOWIECHOB JUIS PELICHUS PAa3IMYHBIX 3aJad M3 MaTeMaTHKH,
CMCXKHBIX NIPEAMETOB, U3 peaHLHOﬁ IMPAKTHUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEH C  HAaTypalbHBIMH  IOKa3aTENSIMH IS
npeoOpa30BaHusl BEIPAKECHHH.

YpaBHeHHs U HEPABEHCTBA
Pemats nuHElHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, TPUMEHSIS ITPaBUJIa IIEPEX0Ja OT UCXOIHOTO
YPaBHEHHUs K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAETCSA JIM YUCIIO KOPHEM YpaBHEHHUS.
[TpumensTh rpaduyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPABHEHUN U UX CHCTEM.
[TonOupath npuMepsl ap yucel, IBISIOUMXCS PEIIEHUEM JINHEHHOTO YPaBHEHHUS C ABYMS
[IEPEMEHHBIMHU.
Ctpouthb B KOOPJAMHATHOHN MJIOCKOCTH I'paUK JTUHEHHOTO ypaBHEHUS C IBYyMS IEPEMEHHBIMH,
HOJIB3YACh TpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.
Pemiate cucteMbl ABYX JIMHEHHBIX YpaBHEHUH ¢ IByMs IEPEMEHHBIMHU, B TOM YHCIIE TPadUUECKH.
CocTaBiATh 1 pemaTh JIMHENHOE YPABHEHUE W CUCTEMY JINHEHHBIX YPaBHEHUH 110 YCIOBHIO
3a/1a41, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4y ITOJTYYEHHBIN pe3yJbTar.

DOyHKIHU
N300paxaTh Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aIaHHBIM KOOPINHATAM, JIY4H,
OTPE3KHU, WHTEPBAJbI, 3aMMCHIBATh YHUCIIOBBIC IMPOMEKYTKH Ha aIreOpaniecKoM SI3bIKE.



OTMeyaTh B KOOPAMHATHOM IUIOCKOCTU TOYKH IO 3aJaHHBIM KOOPIMHATaM, CTPOUTH TpaduKH
auHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = |x|.
OmnuceIBaTh € MOMOIIBIO (QYHKINI U3BECTHBIC 3aBUCHMOCTH MEXIY BETMYMHAMH: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIUYECTBO, CTOMMOCTh, TPOU3BOAUTEIBHOCTD, BpeMs, 00beM paboTHI.
Haxonute 3HaYeHne GyHKIUH 110 3HAYCHUIO €€ apTyMEHTA.
[Tonumarts rpaduyueckuii criocod npeACTaBIeHUS U aHaIH3a HHPOPMAIIUHY, U3BJIEKaTh H
UHTEPIIPETHPOBaTh MH(OpMANUIO W3 TpaUKOB pEaTbHBIX IPOIECCOB M 3aBUCHMOCTEH.

[IpenMeTHbIE pe3ybTaThl OCBOCHHUS IPOrpaMMBbl yueOHOTO Kypca K KOHITy oOyueHus B 8 Kiacce.

Yucia 1 BBIYMCICHUS

Hcnonws30BaTh HavaabHbIE NPEACTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX YHACEI 1JI CPAaBHEHHS],
OKPYTJICHHUS ¥ BBIYMCIICHUH, N300pakaTh IEHCTBUTEIBHbIC YHCIa TOYKAMU Ha KOOPAMHATHON TPSMOH.

[TpuMeHATH NOHATHE apUPMETUIECKOT0 KBAAPATHOTO KOPHSI, HAXOAUTh KBaJIpaTHbIE KOPHH,
UCIOJIb3YS MPU HEOOXOIUMOCTHU KaJIbKYJIATOP, BBIIOIHATH IpeoOpa3oBaHMsI BbIpaKEHUH,
coZlepKaIMX KBapAaTHbIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN.

Vcnonb30BaTh 3aMCH OOIBIINX U MAJIBIX YKCEN C IOMOIBIO AECATUUHBIX IpoOel U cTeneHen
guciaa 10.

AJredpanyeckue BbIpaKeHUsl

[IpuMeHATH MOHATHE CTETIEHU C LIEIbIM [10Ka3aTeNIeM, BBIIOJIHATh IPEe00pa30BaHUs BEIpAXKEHU,
COJIEPKAlINX CTEIICHH C LENIBIM IIOKa3aTEIIEM.

BeimonHsaTe TOKJICCTBCHHBIE peoOpa3oBaHus palMOHAIIbHBIX BBIPAKEHUIN
Ha OCHOBE MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U alre0pandecKuMu ApOOsIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUYJIEH HA MHOKUTEIIN.

[IpumensaTs npeoOpa3oBaHus BBIPAKEHUN JUIL  pEIIeHUs  pa3M4yHbIX  3aJad

13 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIIbHOU ITPAKTUKHU.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIe, KBapaTHBIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHHUSI, CBOIAIINECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

IIpoBOANUTH MPOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHUCIIE C
pUMEHEHHEM IpaUUecKuX MpeAcTaBIeHUN (ycTaHaBIUBaTh, UMEET JIM YPAaBHEHUE WM CHCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexoauThb OT CIOBECHOM (HhOPMYITUPOBKH 331a4H K €€ aNredpandeckoil Moiean ¢ MOMOIIbIO
COCTABJICHUS] YPAaBHEHMS WIM CHCTEMBl YPAaBHEHMI, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33Ja41 MMOJTYYEHHBIN pe3ysbTarT.



[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, PEIIATh JIMHEHHbIE
HEPABEHCTBA C OJTHOM NMEPEeMEHHON U UX CHUCTEMBI, 1aBaTh TpaduuecKyt0 UIUTIOCTPALIUI0 MHOKECTBA
pelIeHni HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHrMAaTh 1 UCTIONB30BaTh PYHKIIMOHAIBHBIC IOHSATHUS U SA3bIK (TEPMUHBI, CAMBOJINYCCKHE
0003HaYCHMSI ), OTIPEACIATH 3HAUCHHUE (DYHKITUU 110 3HAYCHHUIO apTyMEHTa, ONPEIEISITh CBOHCTBA
GbyHKIMY 10 ee rpaduKy.

Ctpoutb rpaduku 31eMeHTapHbIX (PYHKIHIA BUIA:

2 3 — y .
y= L y=x° y=x,y=1x, y=|x|, onucsBaTh cBoiicTBa YHCIOBOI (HyHKIHH
x

o ee rpaduky.

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS IPOrpaMMBbl yueOHOr0 Kypca K KOHIy oOyueHus B 9 Kiacce.

Yuciaa u BbIYUCIEHUA
CpaBHMBATh U yHIOPSAI0UYMBATh PALlMOHAIbHBIE U UPPALIMOHAIIbHBIE YUCIIA.

BeimonaaTs apudmernyeckue NeHCTBUS C palliOHATLHBIMHA YUCIIAMH, COYETAst YCTHHIC H
MMACbMEHHBIE IPUEMBI, BBIIIOJHITh BBIYUCIEHUS C UPPALMOHAIBHBIMU YHCIAMHU.

Haxonuth 3HaueHus CTeneHeu ¢ HeabIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAUCHUS YUCTTOBBIX
BBIPKEHHUM.

OKpyTJIATh NeHCTBUTEIIbHBIC YHCIIA, BBITOIHATD MPUKUAKY PE3YyIbTaTa BEIYMCICHUM, OIIEHKY
YHCIIOBBIX BBIPAXKEHUU.

YpaBHeHNd U HEPABEHCTBA

Pemrate nuHelHbIE M KBapaTHBIC YPaBHEHUS, YPABHEHM S, CBOAAIINECA K HUM, IPOCTEHIINE
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemrats cucTeMbl IBYX JTMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU U CUCTEMBI JABYX YPaBHEHUH,
B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISICTCS JINHEUHBIM.

Pematp TekcToBbIE 3a1aun anreOpanuecKuM COCOOOM € TIOMOIIIbIO COCTaBJICHUS YPaBHEHUS WU
CHUCTEMBI JIByX YPAaBHEHHUH C IByMsl IEPEMEHHBIMU.

[IpoBOoNTH MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM IrpauuecKuX NpeAcTaBiIeHNH (yCTaHaBINBATh, UMEET JIM YpaBHEHHE WM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

Pemath nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXkaTh pEIIEHHE HEPABEHCTB Ha
YHCJIOBOU MPSIMOM, 3alACHIBATh PEIICHHUE C IIOMONIBIO CHMBOJIOB.

Pemrates cucTeMbl JIMHEVMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE KBAPAaTHOE
HEpPaBEHCTBO, U300pakaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSMOH, 3alHChIBATh
pelleHne C IOMOIIBIO CUMBOJIOB.

Hcnons3oBaTh HCPAaBCHCTBA IIPpU PCHICHUUN PA3JIMYHBIX 3a1a4.



DyHKIHUA
Pacnio3naBarb byHKIMH M3yUYEHHBIX BUJIOB. IToka3biBaTh CXEMaTHUYEeCKH
pacroyio’)keHre Ha_ KOOPIMHATHOM IUIOCKOCTH TpadukoB (yHKOMA Bupa: y = kx,

y=kx+b y= ,y=ax’*+bx+c, y= x°, y= \x, y = |x| B 3aBucumoctu
X
OT 3HaYCHHH K03()(PUITMEHTOB, ONIMCHIBATH CBOMCTBA (DYHKIIUH.
Crpoutb U u300paxarb CXEMaTHYECKU rpaguku  KBaJpaTHUHBIX byHKIHHA,
OIMCHIBATh CBOIMCTBA KBAIPATHUHBIX (DYHKIMH MO MX rpaduKaM.
PacnioznaBarp KBaJ[paTU4YHYIO ¢ynkmumio  mo  Qopmyne, TOPUBOAUTH  HPUMEPHI

KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON XKU3HU, (PU3UKH, TEOMETPHUH.

YucnoBble M0CJe10BATEILHOCTH U IPOTPECCHH

Pacrnio3HaBaTh apu(pMETHYECKYI0 U T'€OMETPHUYECKYIO MPOIPEcCUU MPHU pasHbIX crocobax
3aaHMsL.

BBINONHATE BHIYMCIIEHUS € UCIOIb30BaHUEM (HOpMYII N-To wieHa apuMeTHIecKoi n
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4eHbI 10CIE10BATEIBHOCTH TOUKAMU Ha KOOPMHATHOMN IJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIbHOCTSIMHU, B TOM YHCIIE 33a4H U3

peasibHOM JKU3HH (C CIOIb30BAHNEM KAJIbKYJIATOPA, IUPPOBBIX TEXHOIOTH).



TEMATHYECKOE IINTAHUPOBAHMUE 7

KJIACC
HaumenoBanue pa3nena KonuyectBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIHLHOCTU 00Y4aIOIIUXCS
(Tembl) Kypca 4acoB COJIEpKaHUE
Uucna v BEIYKCTICHUS. 25 [lonsiTHE palMOHAIIBHOTO CucreMaTH3UPOBATH M 000ralIaTh 3HAHUSA

PanronanbHbIE Ycia

qricia. ApupmeTuyeckue

mercTBUA

C palMOHAILHBIMU
yuciaamu. CpaBHEHHE,
YIIOPSIIOYMBaHUE
paIrlMOHAIBHBIX YHCEII.

CrereHb

C HATypaJIbHBIM
MMoKa3aTelIeM.
Pernrenrie OCHOBHBIX
3ajiad Ha Jpoou,
MPOLIEHTHI

13 pealbHON
MPAKTHKU.
[Ipr3HaKu JeTMMOCTH,
Pa3IIOKEHUS

Ha MHOKHTEIN
HaTypaJbHbBIX YACEIL.
PeanpHBIC

00 OOBIKHOBEHHBIX U JACCATUYHBIX IPOOSX.

CpaBHHUBATH M YNIOPSA04YMBATH APO0H, TpeoOpa30oBbIBast IPU
HEOOXOUMOCTH JAeCATUYHBIE IPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE
B JIECSITUYHBIE, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO JPOOb.
IIpumensTh pazHooGpa3Hbie cIOCOObI U MPUEMbI BbIYHCJIEHUS
3HAYeHUil IPOOHBIX BbIPAKEHUI, COIepKAIUX OOBIKHOBEHHBIE U
JECSITHYHBIE IPOOU: 3aMEHATh IPU HEOOXOTUMOCTHU AECATUYHYIO
Ipo0b

OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO  JECATUYHOW, TPUBOAHTH
BbIpakeHHE K (opme, HauOosiee yHOOHOW [UIsl BBIYUCICHUH,
peoOpPa3oBHIBATE JIPOOHBIC BEIPAKEHUS HA YMHOKEHUE

Y JICTICHHUE JCCSITHYHBIX TPOOCH K TEHCTBUSAM C IEIBIMU YHCITAMH.
IIpuBoANTH YKC/I0BbIE M OYKBEHHbIE PUMeEPHI CTETICHU C
HATypaJIbHBIM TIOKa3aTelIeM, OOBSICHSS 3HAYCHHSI OCHOBAHHUS

CTCTICHH W TIOKAa3aTeJIsl CTETICHH, HaXOIUTh 3HAUYCHUS CTCTICHEH BHIA
a" (a — moboe paloHATEHOE YUCIO, N — HATYPaTbHOE YKCTIO).

IToauMAaTh CMBICII 3aIIMCH OOJIBIINX YHUCET C IIOMOIIBIO




3aBucuMocTH. [Ipsimast u
oOpaTHas
MPONOPIIMOHATEHOCTH

JECATUYHBIX Apo0Oei u cteneHel yncna 10, npuMeHSITh UX B
peabHBIX CUTYaIHX.

IIpuMeHATH NPU3HAKY IEITMMOCTH, PA3JIOKEHHUS HA MHOXKHUTEIIH
HATYPaJbHBIX YHCEI.

PemiaTs 3a1a4M Ha 9aCTH, MPOLIEHTHI, IPOTIOPLIUH, HA

HaX0XXJIeHHE APOOH (ITPOIIEHTA) OT BEIHMYUHBI U

BEJIMYMHBI 110 €€ ApoOu (IIPOLIEHTY), IpodH (IIpoLeHTa), KOTOPBIH
COCTaBJISICT O/IHA BEJIMYMHA OT APYIrOM.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3TMYHBIC PEIICHNUS, 3AITHCH
pEeLIeHUH TeKCTOBBIX 3a/1a4.

Pacno3HaBaThb U 00BSICHATH, ONUPASACH HA ONPENEIEHUs, IPSIMO
HPONOPLUOHATIBHBIE U 00PATHO NPONOPLHUOHATIBHbBIE 3aBUCHMOCTH
MEX/y BeJIMYMHAMU; NPUBOJMTH MPUMePbI 3TUX 3aBUCUMOCTEN U3
peayIbHOTO MUpa, U3 APYTUX YU€OHBIX MPEAMETOB.

Pemath MpakTUKO-OPHEHTHPOBAHHBIE 3aJadd Ha  JIpoow,
MPOIEHTHI, TPAMYIO W  OOpaTHyl0 MNPONOPIHMOHAIHLHOCTH,
TIPOTIOPITUH

Aur C6paI/IquKI/IC BBIPaKCHHUA
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bykBeHHBIE
BBIPAKEHUSI.
IlepemeHHBIE.
Jlomyctumslie
3HAYEHUs
MepeMEHHbIX.
DOopMyIIBI.
[IpeobpazoBanme

OgBnagers ayiredpanvyeckoil TEpPMUHOJIOTHEN U CUMBOJIMKOM,

NPUMEHSATH €€ B Ipoliecce OCBOeHUs yueOHoro Matepuaia. Haxoaurs

3HaueHUs! OYKBEHHBIX BHIPAKEHUH MPU 3a/1aHHBIX 3HAYEHUSIX OYKB;
BBITIOJTHATH BBIYUCIIEHUS 110 hOpMyIam.

BbimosiHATL 1peoOpa3oBaHUsl LEIOT0  BBIPAXKEHHUS B
MHOTOYJIEH  TPHUBEICHHEM  MOJOOHBIX  CJAaraeMbiXx,
PacCKpBITHEM CKOOOK.

BoInoaHaTs YMHOXCHHUE OAHOWICHA HA MHOT'OYJICH




OYKBEHHBIX
BBIPAYKECHUH,
[PACKpBITHE CKOOOK 1
[pUBEICHUE

MOJOOHBIX CllaraeMbIX.
CBO¥CTBa CTCIICHH C
HaTypaJbHbIM
IMOKa3aTeJIeM.
MHOTOYJICHEI.
CrnoxxeHue,
BLIYMTAHHE,
[YMHOKEHUE
MHOI'OYJICHOB.
Dopmyisl
COKpPALLIEHHOTO
YMHOKEHUSI.
Pasnoxenue
MHOTOYICHOB Ha
MHOKUTEIN

Y MHOT'O4JIEHA Ha MHOTOWIEH, IPUMEHATh (GOpMYJIbl KBaJpara
CYMMBI U KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa3ioKeHNE MHOTOWICHOB HA MHOKUTEIH ITyTEM
BBIHECEHHUS 32 CKOOKU OOIIero MHOXKHTENS, MPUMEHEHUS! (OPMYJIbI
Pa3HOCTH KBaJAPaTOB, (POPMYII COKPAILIEHHOTO YMHOKEHUSI.
IpumensiTh npeoOpa3oBaHUEe MHOTOUJICHOB JUIS PELICHUS
Pa3IMYHBIX 33/1a4 U3 MAaTeMaTHKU, CMEKHBIX MTPEIMETOB, U3
peaIbHOM MPAKTUKH.

3HAKOMUTBCS € HCTOPHeEil pa3BUTHS MaTEMAaTUKU

YPaBHCHHSI " HCPABCHCTBA
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'YpaBHEHue, TpaBuiia
npeoOpa3oBaHus
YpaBHEHHUS,
[PaBHOCHJILHOCTD
YpaBHEHHUIA.

JInHeitHoe ypaBHEHHE C
OHOI IEPEMEHHOM,

Pemiars IMHENHOE ypaBHEHUE C OJJHOM [TIEPEMEHHOM, PUMEH A
MPaBUJIA [IEPEX0a OT HCXOHOIO0 YPAaBHEHUS K PABHOCUIIBHOMY EMY
OoJiee MpoCTOro BHUA.

IIpoBepsTh, SIBISETCS TM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHSI.
[loa0upaTh mpuMepbI TIap YHCE, SIBSIOMNUXCS PEIIEHUEM JTUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.




[pelIeHUEe JIMHEHHBIX

C IOMOILBIO YPaBHEHUM.
JInneliHOE ypaBHEHHE C

rpaduk. Cucrema 1Byx
NIMHEWHBIX YPABHEHUH C
ByMsI [I€PEMEHHBIMU

ypaBHeHUI. Pemenue 3agau

JABYMS IICPEMCHHBIMU U €TO

CTpouThH B KOOPIUHATHON TNIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHHUS
C JAByMs IE€PEMEHHBIMHU; IMOJIb3YACh TIpa@uKoM, HNPHUBOIUTH
NMpUMepbl PEIICHUS YPaBHEHUS.

Haxoauth pemeHue CUCTEMbI JBYX JIMHEHHBIX YpaBHEHUI C JIBYyMs
[epPEeMEHHBIMH.

CocTaBJSITh U peliaTh YPaBHEHUE WIN CUCTEMY YpaBHEHUIN

[0 YCJIOBUIO 33]]a4i, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJTY4YeHHbBIN pe3ynbTaT

Koopaunats! u rpaduki.
DyHKIMHU

24

Koopaunara Touku

Ha [IpsaMoil. Yucnossle
[IPOMEKYTKH.
Paccrosinue mexny
BYMsI TOUKaMHU
KOOpAUHATHOM IPSAMOM.
[IpsimoyromnbHas cuctema
KOOpJIMHAT Ha
[JIOCKOCTH.

[ Tprmepsl rpaduKoB,
3aJJaHHBIX (OPMYITAMHU.
Urenue rpaduxos

M300paxaTh Ha KOOPIMHATHOW MPSIMON TOYKH, COOTBETCTBYIOLINE
3aJaHHBIM KOOPAMHATAM, JTy4H, OTPE3KH, HUHTEPBAJIBL; 3alIMCBIBATh UX HA
aJIreOpandeckoM si3bIKe.

OTMedaTh B KOOPAMHATHOM IIOCKOCTH TOUKU

10 3aJJaHHBIM KOOPJIMHATaM; CTPOUTH IPapUKU HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (POPMYJIaMH, B TOM YHCIIE

C TOMOILIBIO IIU(PPOBBIX JIaAOOpaTOpPHil.

IIpumeHsTh, H3y4aTh NPEUMYLIECTBA, HHTEPIPETHPOBATH
rpaduYecKuii Criocod MPeICTaBICHUS U aHATN3a Pa3HOOOpa3HOM
PKU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh MOHATHE PYHKIMH, OBJIa1€BATh (QYHKIIMOHAIHLHOM
TEPMHUHOJIOTHEN.

Pacno3naBath JTuHEHHYIO QyHKIMIO Y = KX + b,

OMUCBHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYECHUU




peabHBIX 3aBUCUMOCTEH.
[Toustue QyHKINH.
['padux GpyHKINH.
CBoiicTBa (hyHKIIHIA.
Jluneiinas GyHKIHS.
[Toctpoenue rpaduka
NMMHEHHON (QyHKIUH.

['padux GyHKIMN
y =|x|

ko3 dunrentos K u b,

Ctpouth rpaduKu TUHEHHON QyHKIMH, GyHKIUU Y =|X]|.
Hcnoab30BaTh HMPPOBBIE pecypehl AJIs IOCTPOCHUS I'papUKOB
(yHKINN ¥ U3y9EeHUS UX CBOMCTB.

IIpuBOAMTHL NPUMeEPHI IMHEHHBIX 3aBUCUMOCTEHN B

peaJIbHBIX IIpoLIEcCcaxX U SIBIEHUSX

YACOB I10 I[TPOTPAMME

[loBTOpEeHue u 00o0IIeHNE 6 IloBTOpEHNE OCHOBHBIX Bb10upaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHUS YHCE,
MOHATUI U METOJIOB BBIUMCIICHUM, TPeo0pa30BaHN BbIpaXKEHU, peIlIeHUs] ypaBHEHUI.
Kypca OcyuiecTBIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX IEUCTBUI U
7 kiacca, 00001eHne CaMOIPOBEPKY pe3yJibTaTa BEIUMCIICHUH, TpeoOpa3oBaHuil,
3HAHUW [MOCTPOEHUH.
PemaTe 3a1a4M U3 peaabHOU )XU3HU, IPUMEHATh MaTeMaTHYeCKUe
3HAHMSA IS PELICHU 3a/1a4 U3 IPYTUX IPEIMETOB.
PemaTh TeKCTOBBIC 321241, CPABHUBATh, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u
OBIIEE KOJIMYECTBO 102




8 KJIACC

KBangparasie KOpHU

yucia. [Tonsgtue o0
HUPPaIMOHAIILHOM
yucie. JlecaTuuHbie
IPUOTKCHUS
HUppaliOHATbHBIX
Yyucell.
JlelicTBUTEIIbHBIC
yucna. CpaBHEeHHE
NEUCTBUTEIILHEIX
YHUCel.

YpaBHeHue BUAA

x> = a. CaoiicTsa
apudMeTHIecKux
KBaJPAaTHBIX KOPHEM.
[IpeobpazoBanme
YHUCJIOBBIX BBIPAXKECHH,
COJIepIKaITUX
KBaJpaTHBIE KOPHU

HaunmenoBanue pa3zzaena Konnuectso OcHoBHOE OCHOBHBIE BUJIBI ICATEIHHOCTH 00YJaIOIIUXCS
(TemmI) Kypca JacoB coJiepKaHue
Hucna v BBIYUCIICHUS. 15 KBagpaTHblii KOpeHb U3 DopMyJIMPOBATH ONPeAe/IeHHe KBAIPAaTHOTO KOPHS U3 YUCIa,

apr(METHIECKOTO KBaPaTHOTO KOPHSI.

IIpuMeHATDH ONEpaLUIO N3BJICYEHHS KBaPAaTHOIO KOPHS U3 YUCIIA,
HCIN0JIB3YSl IPU HEOOXOAUMOCTH KaJBKYJATOP. OueHnBarb
KBaJIpaTHbIE KOPHU LIEJIBIMU YUCIIAMHU U AECATUYHBIMU APOOSIMHU.
CpaBHHUBATB U YNIOPSIA0YMBATH PAllMOHAIbHbIE

Y NPPaLOHAJIBHBIE YHCIIA, 3alIUCAHHBIE C IOMOILBIO

KBaJPAaTHBIX KOPHEH.

Mcce1oBaTh ypaBHEHNE X° = &, HAXOIUTH TOYHBIC H
npuOsIMKeHHbIe KOpHU mpu & > 0.

HcciienoBarb ¢BOMCTBA KBAIPaTHBIX KOPHEH, IPOBOJISI YNCIIOBBIE
HKCHEPUMEHTBHI C UCTI0JIb30BAaHUEM KAJIbKYJIATOpA (KOMIIBIOTEPA).
/loka3bIBaTh CBOMCTBa apu(PMETUUECKUX KBAJPATHBIX KOPHEN;
NPUMEHSTh UX U1 IpeoOpa30BaHus BbIpaXKEHUH. BbINOJHATH
Nnpeodpa3oBaHMs BEIPAXKECHUI, COAEpKAIINX KBaJpaTHbIE KOPHHU.
BoipaxkaTh nepeMeHHbIe U3 TEOMETPUUYECKUX U PpU3nUecKuX HopMy.
BoruncasaTe 3HaYeHHUA BBIPAKEHUN, COAEPKAIINUX KBaIpaTHbIE
KOPHH, UCTIONB3YS ITPU HEOOXOJUMOCTH




KaJIbKYJISTOP.
Hcnosb30BaTh B X0/€ PELICHU 3a/]au 3JIEMEHTapHbIe IPECTaBICHHUS,
CBSI3aHHbBIE C IPUOIMKEHHBIMY 3HAYEHUSMU BEJIMUYHH.

3HAKOMMTBCS C HCTOPHE pa3BUTHS MAaTEMAaTUKU

Uriciia ¥ BEIYUCIIEHUS.
CrelneHs ¢ eIbIM
oKa3aTeiieM

CreneHs ¢ 1enbM
MOKa3aTeJIeM.
CranmapTHas 3a11uCh
qHCIa.

Pa3zmMepbl 00beKTOB
OKPY’KaIoIIero Mupa
(OT 271€eMEeHTapHBIX
YaCTHII

JI0 KOCMUYECKUX
00BEKTOB),
JUTATETEHOCTh
MPOIIECCOB

B OKPY’KaIOIIEM MHpE.
CBolicTBa CTENeHN

C IIeTIBIM TTOKa3aTesieM

DopMyJIHMPOBATH ONPeAeIeHHEe CTEIICHH C LEIbIM

[10KA3aTEIIEM.

IIpeacTaBasATh 3aUCh OOJBIINX M MAJIBIX YHCET B

CTaHIapTHOM BHJE.

CpaBHHBATB 4NClIa U BEJIMYNHBI, 3aIIMCAaHHBIE C

MCII0JIb30BaHuEM crerneHu 10.

Hcnonb3oBaTh 3amuch 4YKMCEI B CTAHIAPTHOM BHIE IS
BBIPAKEHHUS Pa3MEPOB OOBEKTOB, JJIUTEIBHOCTH MPOLECCOB B
OKPY’KaIOILEM MUDE.

DopMyJIMPOBATh, 32AIIMCHIBATH B CHMBOJIHYeCKOH (popme

Y HJUIIOCTPUPOBATh IPUMEPAMHU CBOMCTBA CTEIICHHU C LIEIIBIM
[MOKA3aTEeJIEM.

IIpumeHATH CBOMCTBA CTENEHU ISl TPeoOpa30BaHMsI BbIpaKEHUH,
COJIep KAIIMX CTEIIEHHU C LIEJIBIM ITI0KA3aTEIEM.

BbInoJHATH JeHCTBHUS C YMCIIaMU, 3alIUCAaHHBIMU

B CTAHJAPTHOM BH/Ie (YMHOXKCHHUE, I€TICHUE, BO3BE/ICHHE B CTEIICHb)

AnredpanuecKue BhIpaKEeHUS.

KBanpaTHblil TpexuieH

KBanpathbiit
TPEXUWICH.
Paznoxenne

Pacno3HaBaTh KBaJipaTHBIA TPEXUJIEH, YCTAHABIUBATD
BO3MOKHOCTB €T'0 Pa3JIOKEHUSI Ha MHOXKHUTEIH.




KBaJIpaTHOT'O
TpeX4IeHa

Ha MHOXKHTCIIN

PaCKJIaI[LIBaTb Ha MHOKHUTEJIHN KBaI[paTHBIﬁ TPEXUIICH C
HCOTPUIATCIIbHBIM JUCKPUMHUHAHTOM

AnreOpandecKie BRIPaKEHHS.
AnreOpandeckasi 1poob
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Anrebpandeckas
JIPOOB.

Honyctumslie
3HAYCHUS
MEPEMEHHBIX,
BXOJISIINX

B anreOpanyeckue
BBIpAKCHUSI.
OcHOBHOE CBOMCTBO

anreOpanyeckon Apoou.

Cokpaiiienue apooei.
Cnoxenue,
BBIUUTAHUE,
YMHOXEHHE U
JiefieHue
anredpanyecKux
npobeit.
[IpeobpazoBanme
BBIPAKEHUH,
COZIepIKaIINX
anredpandecKue
Ipobu

3anuckiBaTh anredpanueckue Beipakenus. Haxoaurs o6nactp
OIPEJIETICHUS PALlOHAIBHOTO BBIPAXKCHMSL.

BbINoIHATH 4KCIIOBbIE IOJICTAHOBKU U BBIYMCJIATH 3HaUEHHUE 1pooH,
B TOM YHUCJIE C IOMOLIBIO KAJIBbKYIATOpa. POPMY/JIHPOBATH OCHOBHOE
CBOWCTBO anreOpanyeckoi ApoOu ¥ MPUMEHSITh €ro s
npeoOpa3zoBaHus IPoOeH.

BoinoaHATh aelicTBus ¢ anredpandeckumu ApoOsmu. [IpuMeHATH
NpeoOdpa3oBaHMsA BHIPAKEHUH Ul pELICHMS 3a1a4.

Bbipa:kaTh nepemMeHHble 13 GOpMYIT (PU3UIECKUX, FEOMETPHUUECKUX,
OTIHCBIBAIOLINX OBITOBBIE CUTYAIUH )




YpaBHEHHSI U HEPABEHCTBA.
KBangparuslie ypaBHEHUS
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KBanpaTtHoe ypaBHEeHueE.
Henonnoe kBagparHoe
ypaBHeHue. Popmyiia
KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBuenui,
CBOJISIIIMXCS

K KBaJpaTHBIM.
[Tpocretitme apoOHO-

palrOHAJIbHBIC YPABHCHUA.

Pemenue TeKCTOBBIX
3a/1a4 C IIOMOLIBIO
KBaJIpaTHBIX YPABHEHUN

Pacno3HaBaTh KBaJpaTHbIC YPaBHEHUS.

3anuceiBaTh GOPMYJIy KOPHEH KBaJApaTHOTO YPABHEHHUS; peliaTh
KBaJpaTHbIe YPABHEHHUs — [1OJHbIE U HenoJiHble. IIpoBoauTh
NpoCTeHIINe HCCIeJ0BAHMA KBAIPATHBIX YPABHCHUM.

PemiaTe ypaBHeHUs1, CBOASAIIMECS K KBaJAPATHBIM,

C TIOMOIIBIO MPe0Opa30BaHUI U 3aMEHOM TTEPEMEHHOM.
Ha0aroaaTh 1 aHAJIM3UPOBATH CBSI3b MEKY KOPHSAMU U

K02 puIeHTaMN KBaJpaTHOTO YPaBHEHUSI.

DopmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO - TEOpEMY,
[IPUMEHSATH 3T TEOPEMBI JJIs pelIeHus 3a1a4. PemaTs TekcTOBBIE
3ajaun arebpanvdeckuM crocoOOM: MEPEXOIUTh OT CIOBECHOM
(hOpMyJIMPOBKH YCIOBHS 3a/1a4H K alre0pandeckoi MoJIeu myTeM
COCTABJICHUS YPaBHEHUS; pellaTh COCTABIIEHHOE YPaBHEHUE;
MHTEPIPETUPOBATH PE3YJIHTAT.

3HAKOMHUTBCS ¢ MCTOPHEH pa3BUTHA alreOpbl

YpaBHEHHUSI M1 HEPABEHCTBA.
Cucremsl ypaBHEHU
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JInneliHOE ypaBHEHME C
JBYMsI IEpEMEHHBIMU,

ero rpauk, mpuMepsbl
pellIeHusl ypaBHEHUH B
LENIBIX YUCIIAX.

Pemenne cucreM nBYX
JUHENWHBIX YpPaBHEHHU C

JIBYMsI

Pacno3HaBaTh JIMHEIHBIE YPABHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTthb rpaduky TMHEHHBIX YpaBHEHUH, B TOM YHCIIE
HCIO0Jb3Ysl HH(PPOBBIE PECYPChI.

Pa3ziimuaTh napasiesnbHbIe U IEPECEKAIOIIMECS MPSMBIE 10 UX
YPABHEHUSIM.

PemaTes cucTeMbl IBYX JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

TOJICTAHOBKOW U CJIOKEHUEM.
PemaTeb IpocTenIe CUCTEMBI, B KOTOPBIX OHO




MEPEeMEHHBIMHU.
[Ipumepsl perieHus
CUCTEM HEJTUHEIHBIX
YpaBHEHUI

C IByMs

MepPEMEHHBIMH.
I'padmueckas
MHTepHpeTanus
ypaBHEHHSI

C IBYMs

MePEMEHHBIMH

U CHUCTEM JIMHEHHBIX
YpaBHEHUH C JByMS
MePEMEHHBIMHU.
Pemenne TekCTOBBIX
3aJa4 ¢ IOMOIIbIO
CHUCTEM ypaBHEHUH

13 YPAaBHCHUU HE SIBJIACTCS JIMHEUHBIM.

IIpuBoaAUTH rpapMuecKy0 HHTEPIPETALUIO PELICHNUS YPAaBHEHHUS
C JBYMsS TIEPEMEHHBIMH M CHUCTEM ypaBHEHHH C JAByMA
[EpPEMEHHBIMU.

PemiaTh TEKCTOBBIE 322491 aJII‘e6paI/I‘ICCKI/IM criocoooM

YpaBHEHMSI M1 HEPABEHCTBA.
HepasencTBa

12

YucnoBele

HEpaBEHCTBA M X
CBOMCTBA.

HepasenctBo ¢ oiHOM
MIEPEMEHHOM.

JIuHeliHbIE HEPAaBEHCTBA C
OJHOM EPEMEHHON U UX
pemenne. CucteMbl

DopMyIMPOBATH CBOMCTBA YUCIIOBbIX HEPABEHCTB, UJUIKOCTPUPOBATH UX
Ha KOOPJAWHATHOU MPSAMOM, JOKA3bIBATH alreOpanyeck.

IIpuMeHATH CBOIICTBA HEPABEHCTB B XOJI€ pelIeHUs 3a1a4. Pemars
TUHEHHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM, M300pakaTh pelieHne
HEpPAaBEHCTBA HA YMCJIOBOM NIPSAMOM.

PemiaThb CUCTEMBI TUHEHHBIX HEPABEHCTB, M300pakaTh pEIICHHE

CHCTEMBI HEPABEHCTB Ha YHCIIOBOM IPSIMOU




JIMHEWHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX
peuieHue.

N3o0paxxenue pernieHus
JIMHEMHOTO

HEpPaBEHCTBA U X
CHCTEM Ha YHCJIOBOM
IIPSIMON

@yHkuuu. OCHOBHBIE
HOHSITUSA

[TonsTue QyHKIMH.
OO6nacTb onpeseneHus u
MHOYECTBO 3HaUCHHH
byHKINN.

Croco0Okl 3a1anust
GbyHKIHHN.

I'paduk pyHkuMM.
CaoiicTBa (QyHKIIUH, UX
0TOOpaxxeHue

Ha rpaduke

Hcnonb30BaTh QyHKIIMOHATbHYIO TEPMHHOJIOTHIO M

CHMBOJIMKY.

BoruncasaTs 3HaYeHUs QYHKINIA, 3aJaHHBIX popMyTaamMu (TIpH
HE0OXO0IMMOCTH UCIIOIb30BATh KAIBKYIATOP); COCTABJIATH

Ta0JIMIbI 3HAYeHU I QyHKIMH.

CTpouts 1o ToukaM rpagpuku GpyHkuuid. OnucbIBaTh

cBoiicTBa (DyHKIIMU Ha OCHOBE €€ TpauIecKoro

[IPE/ICTaBICHHUS.

Hcnosb30BaTh PYHKIIMOHAIBHYIO TEPMHHOJIOTHIO H

CHMBOJIMKY.

HccnenoBathb puMepsl rpaduKoB, OTPaXKarOIIMX peabHbIe TPOLIECCH U
SIBIICHUSI.

IIpuBOAMTH NPUMeEPBI IPOLIECCOB U SBJICHUN € 3aJJaHHBIMU CBOWCTBAMH.
Hcnonb30BaTh KOMNBIOTEPHbIE MPOrPAMMBI 1151

MoCTpOeHHsI TpapuKOB (PYHKIMI U U3y4EHHsI UX CBOICTB




OyHkuuu. Yucinosbie
byHKIIIN

YreHue U mocTpoeHue
rpaduKoB GYHKIUH.
[Tpumeps! rpadukoB
(YHKITHHA, OTpaskaroIMX
peabHbIE POLECCH.
@yHKIMH, ONMCHIBAIOLINE

OpSMYIO U 00paTHYIO
IPOTIOPIIOHAIHEIE
3aBUCUMOCTH, UX
rpaguKu.

I'paduk dpyHxmm

y = X2

OyHKINH

y = X2, y = X3,

y =\x,y = |xl;

rpaduueckoe perieHue
YpaBHEHHUI U CHCTEM
YpaBHEHUI

HaxoauTth ¢ noMombio rpadpuka GyHKINY 3HAYCHHE OJTHOU U3
lpaccMaTpUBaEeMbIX BEJIMYMH 10 3HAUEHUIO JPYTOil.

B HecoKHBIX CiIy4yasx BbIPaxKaTh (DOPMYJ10#i 3aBHCHUMOCTH

MEX /1y BETMUNHAMM.

OnuchIBaTh XapakTep U3MEHEHUS OJJTHOW BEJIMYUHBI B

3aBUCHUMOCTHU OT U3MEHEHUS APYToi.

Pacno3HaBaTh BHIbI H3y4aeMbIX (DYHKIHH.

Iloka3pIBaTh CXeMATHUYECKH [10JI0)KEHUE Ha KOOPIMHATHON IIIIOCKOCTH
rpadukoB QpyHKUMI BUja: y = X, y = X,

y =x, y = |xl.

Hcnonb3oBaTh QyHKIHOHAIBHO-TPaQHYECKHe NPeICTaBJIeHUs s
pELIEHNUS U UCCIIEOBAHNS YPAaBHEHUHN U CUCTEM YpaBHEHUI.
IIpuMensiTh HUGPOBbIE pecypcebl s HOCTPOSHUS I'papHKOB

b yHKIIHI

[ToBTOpenue u 06001IeHNE

IloBTOpEeHue
OCHOBHBIX MMOHATHH U
METOJI0B KypCOB 7 1 8
KJ1accoB, 0000IIeHIE
3HAHUU

Bri0MpaTh, NPUMEHATH, OLIECHUBATH CIIOCO0BI CPABHEHUS YHCEIL,
BBIUMCIICHUH, TPeoOpa30BaHUN BBIPAXKEHUH, PEILICHUS YPaBHEHHIH.
OcCylecTBAATH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUN

1 CaMOTIPOBEPKY pPe3yibTaTa BHIYUCIICHUH, MPeoOpa3oBaHMM,




[MOCTPOEHUH.

Pemath 3a1a4u U3 peajibHOM KU3HH, IPUMEHSITh MaTEeMaTHYECKHE
BHAHUA JJIs pEeUIeHUs 3a]1a4 U3 APYTUX MPEIMETOB.

Pemars TeKCcTOBBIE 321a4U, CDABHUBATH, BLIOUPATH CIIOCOOBI
[pEelIeHUS 3a/1a4uu

OBILEE KOJIMYECTBO
JACOB I1O ITPOTPAMME

102




9 KJIACC

JleficTBUTENTLHBIC YK CIIA

MppaloHaJIbHBIC YKCIa,
KOHEYHbIE

1 OECKOHEUYHbIE
JeCATUYHBIE Ipo0u.
MHoxecTBO
JEUCTBUTENBHBIX YHCET;
JNEUCTBUTENILHEIE YHCIIa
Kak OeCKOHEUHbIE
JeCATUYHbIE Ipo0u.
B3aumHO onHO3HaYHOE
COOTBETCTBUE MEKIY
MHOKECTBOM
JEUCTBUTENBHBIX YUCEI U
MHOKECTBOM TOYEK
KOOPJAMHATHOU IIPSIMOMU.
CpaBHEHUE IEWCTBUTEIIBHBIX
yuced, apudpmernueckue

HaunmenoBanue pasgena Konnuectso OcHoBHOE OcHOBHBIE BUJIBI CSITEIBHOCTH 00YYaIOMINXCS
(Tembl) Kypca 4acoB COJIEpKaHUE
Uucna 1 BBIYUCIICHUS. 9 PannonaneHble yncna, Pa3BuBaTh npeacTraBjeHHs O YUCIAX: OT MHOXECTBA HaTypaIbHbIX

qKcesl O MHOXKECTBA JEHCTBUTEIBHBIX Yyhcell. O3HAKOMHTBCS C
BO3MO>KHOCTBIO IIPEJICTABJICHUS JEHCTBUTEIBHOIO YUCIIA KaK
0eCKOHEYHOM AeCATUUHON APOOH, MPUMEHSATD JIECATUYHbIE
NPUOJINKEHNS PALMOHAIBHBIX M UPPALlMOHAJIbHBIX YHCEI.
M300paxaTh NCICTBUTEIbHBIEC YNCIIA TOYKAMU KOOPAMHATHOM MPSAMOM.
3anucbIiBaTh, CPABHUBATH H YIOPSAI04YHBATH

MEUCTBUTENLHEIE YHCIIA.

BbInoHATH, cOUeTast yCTHbIE U MNCbMEHHBIE IIPUEMBI,
apugMeTHYEeCKHe 1eiiCTBUSA C PallMOHAIBHBIMY YUCJIAMH; HAXOAUTh
3HAYEHM CTEIICHEH C LIEIBIMU MIOKA3aTeIIMU

1 KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BhIpakeHHUN. [lo1yduTs
MpeacTaBJIeHNe O 3HAYUMOCTH JIEHCTBUTEIIBHBIX YHACET B
[IPAKTHUYECKON IEATEIbHOCTH YEIOBEKA.

AHAJTU3HPOBATH U [1€JaTh BbIBOAbI O TOUHOCTH MPHOIMKEHUS
TEHCTBUTENIHOIO YNCIIa ITPU PEIICHUH 3a4a4.

OKpYIJIATH JEHCTBUTEIBHBIE YNCIIA, BHINOJIHATH IPUKUIAKY
pe3ynbTaTa BBIYMCICHUH, OLeHKY 3HAaUCHU I




IEUCTBUA

C IeHCTBUTEIbHBIMU
YUCIIAMHU.

[Tpubnuxennoe
3HAYEHUE BEJIINYUHBI,
TOYHOCTb MPUOIMIKEHMSL.
OxpyrieHue yuces.
[Ipukuka u oLeHka
PEe3y/bTaTOB BHIYMCICHUN

YN CJIIOBBIX BBIpa)KGHPIfI.
3HAKOMHUTLCS C HCTOpHeﬁ Pa3BUTHUA MATCMATHUKH

'YpaBHEHUsI U HEPABEHCTBA.
YpaBHEHHUsI C OTHOU
MIEPEMEHHOMN

14

JInneliHOE ypaBHEHUE.
Pewrenne ypaBHeHui,
CBOJIAIINXCS

K nuHeHbIM. KBagpaTHoe
ypaBHeHue. Pemenue
YpaBHEHHUI, CBOASAIINXCS
K  KBaJpaTHBIM.
buksanpatHeie
YpaBHEHMUSI.

[Ipumepsl pemienus
YPaBHEHUH TPEThEN

U 4ETBEPTOH CTENECHEN

OcBauBaTh, 3alI0MUHATH U IPUMEHATDH rpapuyecKue MeTOAbI IIPU
PELIECHNN ypaBHEHUI, HEPABEHCTB U UX CUCTEM.

Pacno3naBats 11e1ble U 1poOHBIE ypaBHEHMs. Pemarth

JIMHeliHbIe M KBa/IPaTHbIe YPABHEHHUSs1, YPABHEHHUS,

CBOJIAIIMECS K HUM, poCTeHIIne IpoOHO- palliOHAIbHbIE

YpaBHEHHS.

IIpeasaraTb BO3MOKHBIE CLIOCOOBI peIlIeH!Us] TEKCTOBBIX 337134,
00CyKI1aTh UX M peliaTh TEKCTOBBIE 33/1a4H Pa3HBIMHU CIIOCOOAMHU.
3HAKOMMTBCS C HCTOPHEil pa3BUTHS MAaTEMATUKN




pa3noXeHUueM Ha
MHOKUTEIH.
Pemrenue npoGHo-
paloHATBHBIX
YpaBHEHUU.

Pemenne TekCTOBBIX 3aaa4d

aJ'Il"e6paI/I‘IeCKI/IM METOJO0M

YpaBHEHHUsI M1 HEPABEHCTBA.
CucreMsl ypaBHEHUN

14

VYpaBHeHHE ¢ JByMA
MIEPEMEHHbBIMU U €r0
rpaduk.

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHUH C IBYMs
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JBYX ypaBHEHUH,
OJIHO

13 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOM CTENECHHU.
I'padpuueckas
MHTEpIpeTalys

CUCTEMBI ypaBHEHUI

C IByM$I [IEpEMEHHBIMHU.
Pemrenne TekCTOBBIX

OcBauBaTh U NPUMEHSITH IPUEMBI PEILICHUS CUCTEMBI JIBYX
JIMHEHNHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU

1 CUCTEMBI IByX YPABHEHMM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIISETCS
JINHEHUHBIM.

Mcnonb3oBaTh QyHKIIMOHAIBHO-TpapUUECKHE MTPEICTABICHUS IS
peLIeHUsI M MCCJIeJOBAHUsI YPAaBHEHUIN U CUCTEM.

AHAJTU3HPOBATH TEKCTHI 32124, PelIaTh UX aNredpandyeckum
CIIOCOOOM: MepexXoauTh OT CIOBECHOU (POPMYIHPOBKH YCIOBUS 3a7jaU K
aJreOpanvecKkoi MOJIeNIM ITyTeM COCTaBJIEHHS CUCTEMbI YPAaBHEHMIA;
pelaTh COCTaBIEHHYIO CUCTEMY YPaBHEHMI; HHTepPNPeTHPOBATh
pe3ynbTar.

3HAKOMHUTLCS € I/ICTOpHeﬁ Pa3BUTHA MATEMAaTUKNU




3aJ1a4 aJreOpanyecKuM
crnocooom

YpaBHEHUSI 1 HEPABEHCTBA. 16 UucrnoBble HepaBeHCTBa W [UMTaTh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBRA;
HepasencrtBa UX CBOMCTBA. MCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO. BHINOJIHATH
Jlunelinsle npeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh [T TPeoOpa3oBaHus
HEpaBEHCTBA CBOIICTBA YHCIIOBBIX HEPABEHCTB.
C OJTHOM MepeMeHHON U Pacno3naBaTh IMHEHHbIC 1 KBapaTHbIC HepaBeHCTBA. PemiaTh
UX pelICHHUE. JIMHEIHbIE HEPABEHCTBA, CUCTEMbI JIMHEIHBIX HEPABEHCTB, CUCTEMBI
CucreMbl TUHEHHBIX HEPAaBEHCTB, BKJIIOYAIOLIUX KBaIpaTHOE HEPABEHCTBO, U PEILATh UX;
HEPaBEHCTB C OJHOU 00Cy:K1aTh TIOTyYEHHBIC PELICHUS.
MIEPEMEHHON U UX MN300paxaTth pelieHue HepaBeHCTBAa U CUCTEMbI HEPABEHCTB Ha YMCIIOBOI
peleHue. [IPSIMOM, 3aNIMCHIBATH PELLIEHUE C IOMOLILIO0 CUMBOJIOB.
KBangparnelie HepaBeHcTBa  [PemiaTh KBaJpaTHbIE HEPABEHCTBA, UCIIOJB3YS rpaduyecKkue
U UX pelleHHE. [IPE/ICTaBICHHUS.
I'papuueckas OcBauBaTh U NPUMEHSTh HEPABEHCTBA MPU PELICHUH Pa3IMYHbIX
MHTepIpeTanus 3ajiay, B TOM 4YHCJIe IPAKTUKO- OPUEHTHPOBAHHBIX
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
nepeMeHHbIMU
OyHKINUN 16 Ksangparuunas Pacno3HaBaTh BUIbI H3y4aeMbIX (QYHKIIH; HIJIIOCTPHUPOBATH

¢byHkuus, ee rpaduk

u cBoictBa. [lapaGoina,
KOODPIMHATHI BEPIINHBI
napaboJIbl, OCh

CXeMaTHYeCKH, 00BSICHATH PACIIONI0KEHUE HA KOOPIMHATHON TNTIOCKOCTH
rpaduxos

k
dymkumit Buza:y = kx,y = kx + by =,y = X
X




CUMMETPUU apadoJIbL.
I'paduxn Gyskmmii:

y = kx

y = kx + b,

y =4
X

<
I
o x

1
=

y = X°,y =+x, Y = |x| B 3aBHCHMOCTH OT 3HAYCHMIT KOd(PHIHUCHTOB;
OIMCHIBATH UX CBOMCTBA.

Pacnio3HaBaTh KBa[paTHIHY0 QYHKIUIO 110 (hopMyIie.

[IpuBOAMTHL NPUMePHI KBAIPATUUHBIX 3aBUCUMOCTEH U3 pealbHOM
KU3HU, PU3UKU, TEOMETPUH.

BoisiBJasITH 1 0000111aTH 0COOEHHOCTH rpadriKa KBagpaTUIHON HYHKIIUU
y = ax’ + bx +c.

CTpouTh 1 U300paKkaTh CXeMaTHYECKH rpaUKu KBaIPATUYHBIX
GyHKIMH, 3a1aHHBIX (OPMYJIaMHU BHJIA

y = aty=at+qy=akx+ply=a’+bx+c
AHAJIM3MPOBATH U MPUMEHSITH CBOMCTBA N3YYCHHBIX (DYHKIUN A UX
[MOCTPOCHHUS, B TOM YHCIIE C IIOMOIIBIO0 LU(PPOBBIX peCypcoB

UnCIoBEIC ITOCIIEN0BATCILHOCTH
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[TonsaTHe yncnoBon
IIOCJIEIOBATEIBHOCTH.
3amanue
MIOCJIEI0BATEIBHOCTH
peKyppeHTHOH (opmynoit
u popmyIoit N-ro

YJieHa.

Apubpmerndeckas u
reoMeTpuyecKas
IIPOTrPECCUM.

@opmynbsl  N-ro  4jeHa
apupMeTHIeCcKon

OcBauBaTh U MPUMEHSATH HHJCKCHBIC 0003HAYCHHS, CTPOUTH
peuyeBble BICKA3bIBAHUS C UCTIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSATHEM TOCJIE0BATEIILHOCTH.

AHaJau3upoBaTh GopMyiy N-ro 4ieHa Mociae10BaTENbHOCTH UK
PEKyppeHTHYIO popMyTy

U BBIYHMCJISATH YWICHBI [TOCIIE0BATEILHOCTEH, 3aIaHHBIX ATUMHU
dbopmynamu.

YcTaHaBJIMBATH 3aKOHOMEPHOCTD B TOCTPOCHHUH
M0CJIeIOBATEIIFHOCTH, €CITH BHITUCAHBI TIEPBBIC HECKOIIBKO €€ YJICHOB.
Pacno3zHaBaTh apu(METHICCKYIO M TEOMETPUUICCKYIO IPOTPECCHH TP
pa3HbIX CIOCO0axX 3aJaHMUs.




Y F€OMETPUUYECKOMN
MIPOrpeccuit, CyMMBI
MEePBBIX N WICHOB.
N306paxkeHune 4aeHoB
apudmeTnyeckoi

U T€OMETPUYECKON
Mporpeccuii ToukaMu Ha
KOOPJMHATHOM
TJIOCKOCTH.
JIuneinbIi

Y DKCIIOHEHIIMATIbHBIH
pocT.

CrnoxxHbIe IMIPOLCHTLI

Pemath 3a7a4u ¢ UCOIb30BaHUEM (OPMYI N-TO WieHa apuMeTHIECKOM
1 TEOMETPUYECKON IPOrPECCUii, CyMMBbI IIEPBBIX N WICHOB.
M300paxaTh WieHBI 10CIE10BATENIbHOCTH TOUKaMU Ha

KOOPAWHATHOW INIOCKOCTH.

PaccmaTpuBarth mnpuMepbl IMPOUECCOB M SIBJEHHMH U3
peaIbHOM  JKM3HM, WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(dmMeTHyecKoil mporpeccuu, B reOMETpUYECKON

[IPOTPECCUU; U300pakaTh COOTBETCTBYIOIIHE 3aBUCUMOCTH IPpa)UIeCKH.
Pemath 3a1aum, CBSI3aHHBIE C YHMCIOBBIMU MOCJIE10BATEIILHOCTSIMY, B
TOM YHUCIIE 3a/1a4H U3 pealbHON )KU3HU C UCIIOJIb30BaHNEM ITU(POBHIX
TEXHOJIOTHH (AJEKTPOHHBIX TaOIUIL, IpadUUECKOro KaabKyJIaTopa u
T.11.). PemiaTpb 3aauu Ha CIIOKHBIE MTPOLIEHTHI, B TOM YHCIIE 33a4d U3
peasibHOM MPAKTUKH (C HCTIONIb30BAaHUEM KAIBKYIISATOPA).
3HAKOMMTBCS € HCTOPHEi pa3BUTHS MaTEMATUKU

[ToBTOpEeHUE, 0600IICHNE,
cHUCTeEMaTH3alMs 3HaHUI
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Ywnca v BEIYUCICHUS
(3amucek, cpaBHEHHE,
IercTBHS

C JCUCTBUTECILHBIMU
YHCcJIaMH, YMCIIOBAs
npsiMast; MPOLEHTHI,
OTHOIIICHUS,
MPONOPLIUH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITOJIMHOXKECTBO, ONIEPALIUN HAJT
MHO’KECTBaMU; MCN0JIb30BaTh rpaduueckoe npeacTaBieHue MHOKECTB
TSI OMUCAHUS! pealibHBIX MIPOLIECCOB U SBJICHUH, MPU PELICHUH 3a/1a4 U3
IPYTUX y4eOHBIX MIPEIMETOB.

AKTYyaJIM3MPOBATH TEPMHUHOJIOTHIO U OCHOBHbBIE 1elicTBHS,
CBSI3aHHBbIE C YUCJIAMM. HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE
quciIa, AETMMOCTh HaTypalbHBIX




OKpYTJICHHE,
MpUOIUKEHHE, OLICHKA;
pElIeHNEe TEKCTOBBIX
3a/1a4 apuPpMeTHICCKUM
CII0CO0OM)

qKcel, IPU3HAKH IEITUMOCTH, LI€JI0€ YUCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAsI U A€CATUYHAs IpOOU, CTaHIAPTHBIN BU]I YUCIIa,
apu(METHYECKUI KBaIpaTHBIA KOPEHb.

BbInoJHATH NeliCTBHSA, CPABHUBATH U YIIOPSA04YMBATh YNCIIa,
[IPEICTaBIISITh YMCIIA HA KOOPAUHATHOM NPSAMOM, OKPYIJIATh YHCIIA;
BBINOJIHATH NPUKHUAKY M OLEHKY PE3Yy/IbTaTa BEIYACICHUM.
PemaTh TekcTOBBIE 32/1a4H apupMEeTHIECKUM criocoooM. Pemarb
NMpPaKTHYeCKHUe 3aa4H, COACpIKaIUe IPOLIEHTHI, JOJIH, YaCTH,
BBIPAXKAIOLIME 3aBUCUMOCTU: CKOPOCTh — BPEMSI — PacCTOSIHUE, LIeHa —
KOJINYECTBO — CTOUMOCTh, 00beM paboThl — Bpems —
[TPOU3BOJUTEIIBHOCTD TPYZA.

Pa30uparthb peasibHbIE KU3HEHHBIE CUTYaIUH,

(popmyIMpOBATh UX HA S3BIKE MATEMATHKH,

HAXOAMTh PELICHNE, IPUMEHS MATEMaTUYECKUH armapar,
HHTEPIPETHPOBATDH PE3YyJIbTaT

Anrebpanueckue
BBIPAKEHHS
(mpeoOpazoBanue
anre0pandecKux
BBIPAXKEHHIA, IOMTYCTUMBIC
3HAYEeHHUs)

OnepupoBaTh NOHATHAMM: CTEIIEHD C LIEJIBIM IOKA3aTeINEM,
apu(METHYECKUI KBaApaTHbIN KOPEHb, MHOTOWIEH, aJire0Opanyeckas
poOb, TOXKJIECTBO.

BbINoJHATH 0OCHOBHBIE 1eiiCTBMS: BBIOIHITH PacyeThl MO
(dbopmynam, mpeoOpa3oBHIBATH IIeJbIe, IPOOHO- palliOHAIbHbIE
BBIPKEHUS U BBIPAXKEHUS C KOPHAMH, PEaIn30BbIBAThH Pa3I0KeHUE
MHOTOYJIEHa HA MHOKUTENH, B TOM YHUCJIE C UCTIOIb30BaHUEM POPMYIT
Pa3HOCTH KBa/IpaTOB U KBaJlpaTa CyMMbl U Pa3HOCTH; HAXO/IUTh




NTOITyCTUMBIE 3HAYCHUS IEPEMEHHBIX Ul IPOOHO- pallMOHAIbHBIX
BBIPAKECHU, KOPHEH.
MoaeJupoBaTh C TOMOIIBIO GOPMYJIT pealibHbIE IPOLIECCH U SBJICHUS

@yHKIMHU (IOCTPOEHUE,
CBOMCTBA N3y4YEHHBIX
¢byHKIMit; Tpadudeckoe
peleHre ypaBHeHUH U UX
CUCTEM)

OnepupoBath NOHATUSAIMU: QYHKIHS, TpaduK GYHKIINHN, HYIU QYHKIIUH,
[IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKU BO3pacTaHus, yObIBaHMS,
HauOoJbIIEE

1 HaMMEHbIIIee 3HAYCHUS (PYHKIIHH.

AHAJTU3HUPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA PYHKIUH, CTPOUTH
X TpaduKy.

OnepupoBaTh NOHATUSIMH IPSMasi IPOIOPLUOHATIBHOCTh, 00OpaTHas
[IPOMOPLIMOHAIBHOCTb, JTMHEWHAsd QYyHKIUSA, KBaApaTUYHas PYHKIIMS,
napaboiia, runepooua.

Hcnoab30BaTh rpapuky Ui ONpENEIIeHNs CBOMCTB, IIPOLECCOB U
3aBUCUMOCTEH, JAJIs pelIeHUs 3a/1a4 U3 IpYruX yuyeOHbIX IPEAMETOB U
peasibHOM JKU3HU; MOAEJTHPOBATH

C IOMOILIBIO TPa(QUKOB peasbHbIE MPOLIECCHI U SBICHUSL.

Breipaxkats popmyiaMu 3aBUCUMOCTH MEX1y BETUYHMHAMHA

OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME
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OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KJIACCAX

HHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OAVH U3 OCHOBHBIX PA3ZEJIOB IIKOJIbHOM MaTEMaTUKH, UMEIOIIMM CBOEH LIEJIBIO
o0ecrneunTh M3y4yeHHE CBOMCTB M pa3MepoB (UIYp, MX OTHOIIEHHI U B3aUMHOE pacloyioKeHue,
ONMPAETCs HA JIOTHYECKYIO, JOKA3aTENIbHYIO JIMHUIO. [[eHHOCTh H3y4eHHsI TEOMETPUH Ha YPOBHE
OCHOBHOT'O 00IIIero 00pa30BaHMs 3aKJII0YAETCS B TOM, YTO OOYYaIOUIHIICA yIUTCS IPOBOIUTH
JIOKa3aTeNbHbIE PACCYKICHUS, CTPOUTD JIOTHUECKHAE YMO3aKIIOUEHU, I0Ka3bIBaTh HCTHHHbIE
YTBEPXKACHUST M CTPOUTH KOHTPIPHUMEPBl K JIOXKHBIM, IIPOBOJMUTH PAaCCYKICHUS
«OT MPOTUBHOT'OY», OTIIMYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHUPOBATH OOPATHBIC YTBEPKACHHUSL.

Ilenbro M3ydeHUs: T€OMETPUU SBIISIETCS UCIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IPU PELICHHM Kak
MaTE€MaTUYeCKNX, TaK W IMPAKTUYECKUX 3a7ad, BCTPEUAIOLIMXCS B PEAJIbHOM KU3HU.
OOyuarouuiics JOJKEH HayYUTbCs ONPENENITh TEOMETPUUECKYIO (DPUTYPY, OIIMCHIBATh CIIOBAaMH
YepTek WU PUCYHOK, HAMTH IUIOIIAAb 3eMEIbHOTO Y4acTKa, pacCUMTaTh HEOOXOJUMYIO ITHHY
OTITOBOJIOKOHHOTO Kabenst mim Tpedyemble pa3Mepsl rapaxa st aBromoouss. [Ipu pemennn 3agay
IPaKTUYECKOI0 XapakTepa o0yJyaroluicsl YYUTCSl CTPOUTh MaTeMaTUYECKHE MOJIENIN PeaJIbHBIX
YKU3HEHHBIX CUTYalUil, IPOBOJUTH BBIYMCIICHUS U OLIEHUBATH MOJYyYEHHBIN PE3ysIbTar.

BaxxHOo moguepKkuBaTh CBSA3U T€OMETPUHU C IPYTUMHU YU€OHBIMH IIPeIMETaMU, MOTUBUPOBATh
UCTIOJIB30BATh OMPEENICHIsS] TEOMETPUIECKUX (PUTYP U TIOHSATHIA, AEMOHCTPUPOBATH IPUMEHEHNE
HOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DTH CBA3M Hauboiiee sIpKO BUJHBI B TeMax «BekTopbi,
«TpuroHoMeTpuyeckue COOTHOLIEHUS,

«Metog koopaunat» U «Teopema [Tudaropar.

VYuebublil kKypc «I'eoMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE pa3eiibl COJAepKaHUA:
«"eomeTrpuueckue GUTypbl U UX CBOMCTBAY, «VI3MepeHne reoMeTpUIeCKUX BETMYUHY, «JleKapTOBBI
KOOpJMHATHI Ha MJIOCKOCTU», «BekTopbl», «JIBukeHus miockoctny, «IIpeodpazoBanus mogo0Ous».

OO6miee YuCIO YacoB, PEKOMEHIOBAaHHBIX JJisi H3y4YyeHUs Y4eOHOro Kypca
«"eometpusi», — 204 yaca: B 7 kimacce — 68 ygacoB (2 yaca B Hemeno), B 8 kimacce — 68 yacos (2
gaca B He/IeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA 7
KJIACC

HavanbHblie nonaTusa reoMerpun. Todka, psimasi, OTpe30K, JIyd. YTou1. Buasl yrios.
Beprukanbnsie n cMexHbIe yIubl. buccektpuca yria. JIomanas,, MHOroyroyibHUK. [lapannensHocTs 1
NEPHEHAUKYJIAPHOCTD IIPSIMBIX.



Cummerpuunsie ¢purypsl. OCHOBHBIE CBOHCTBa 0CeBOM cuMMeTpuu. [IpuMepsl cMMMETpHUH B
OKPY’KarOIllEM MUDE.
OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEHKU. TpeyronbHUK. BricoTa, Meaunana,
OuccekTpuca, uX CBOMCTBa.
PaBHOOE1peHHBIIN 1 pABHOCTOPOHHUH TPEeYTrobHUKU. HepaBeHCTBO TpeyrojibHUKA.
CBolicTBa ¥ IPU3HAKKU paBHOOEPEHHOTO TpeyrojabHuKa. IIpu3Haku paBeHCTBa TPEYTOJIbHUKOB.
CpolicTBa M NpU3HAKU MApaJIENbHbIX HpsMbIX. CymMma YIJIOB TpEYroJIbHHUKA.
Bremnue yrisl TpeyroibHUKa.
[IpsimoyronbHbIi TpeyrosibHUK. CBOMCTBO MEAMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEICHHON
K runorenyse. [IpuzHaku paBeHCTBa NPSAMOYTOJIbHBIX TPEYTOJbHUKOB. IIpSIMOYTOJIBHBII TPEYrOJbHUK
¢ yriioM B 30°.
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TEOpEMa O
OosiblieM yriie 1 OoJbILel CTOPOHE TpeyroiabHUKA. [IleprneHuKynsap U HaKIOHHasL.
I'eomerprueckoe mecTo Touek. buccekTpuca yria u cepeJuHHBIN NEPIEHAUKYISP K OTPE3KY KaK
FEOMETPUUYECKHUE MECTA TOYEK.
OKpyKHOCTb U KpYT, XOpJia U JUaMeTp, UX CBOMCTBA. B3auMHOE pacrionokeHne OKpyKHOCTH U
npsimoi. KacatenbHas u cexymas Kk okpy’HocTu. OKpy»KHOCTb, BIMCaHHasl B yrosl. Bnucannas u
OIMCaHHAasl OKPYKHOCTH TPEYTrOJIbHHUKA.

8 KJIACC

YetsipexyroabHuky. [lapannenorpamMm, ero npu3Haku U CBOWCTBa. YacTHbIE cilydan
napauiesorpaMMoB (MPsIMOYTOJIbHUK, pOMO, KBaJIpat), X IPU3HAKU U CBOMcTBa. Tpamnerus,
paBHOOOKas Tpamneuus, ee CBOWCTBA U MpU3HAKU. [IpsMoyrosibHas Tpamenus.

Merton ynBoenus meauansl. LlenTpanbhas cummerpus. Teopema ®aneca u Teopema o
IPONOPLHUOHATIBHBIX OTPE3KaX.

CpenHue TMHUYM TpEYrojabHUKa U Tpaneuuu. LIeHTp Macc TpeyrojipHHUKa.

[TogoOue TpeyroabHUKOB, KO3 umueHT noaoodus. [IpusHaku nmogo0us TPEyroJIbHUKOB.
[TprMeHeHne NOA00MS TPU PELIEHUH IPAKTHYECKUX 3a]1ad.

CaoiicTBa muiomaaei reomeTpudeckux Guryp. @opMyiisl JUisl IIIOMAAN TPEYTOJIbHUKA,
napaujenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAe NOJOOHBIX (QUTYD.

Beruucnienue miomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTUUECKUX 3aad.

CuHyc, KOCUHYC, TAHT'€HC OCTPOrO yria NpsMOYroJbHOro TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHomerpudeckue ¢pyHkuuu yrios B 30°, 45° u 60°.



BrucanHble U LIEHTPAIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPJAOU. YIUIbI MEXAY XOPAaMU U
CEKyIIMMU. BrincanHble ¥ onMcaHHbIe YETHIPEXYTOJbHUKN. B3auMHOe pacnonoxenue AByxX
okpyxkHocreil. Kacanue okpyxHocTei. OOmue KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
®opmyIbl TpUBEACHUS.

Pemenne TpeyronbHuKOB. TeopemMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHne mpakTH4ecKux 3a1a4d
C MCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TE€OPEMBbI CHHYCOB.

[TpeobpazoBanue mogoous. [To10061e COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema o npon3BeI€HUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHNUN OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJlbHOM.

BekTtop, nirHa (MoJ1ylib) BEKTOpa, COHAIIPABJICHHbBIE BEKTOPBI, TPOTUBOMOIOKHO HAIMIPABICHHBIE
BEKTOPHI, KOJJTHHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallU HaJl BeKTopaMu. Pasznoxenue
BEKTOpA IO JIByM HEKoJUTMHEapHbIM BekTopaMm. Koopaunatel  Bektopa. CkaisipHoe
MIPOU3BEJICHUE BEKTOPOB, IPUMEHEHHUE JJIsl HAXOKJAEHUS JUIMH U YTJIOB.

JlekapToBbl KOOpAMHATBHI Ha IUIOCKOCTH. YPaBHEHUS NPSIMOM M OKPYXKHOCTH B KOOpAUHATaX,
MepEeCeUCHNE OKPYKHOCTEH U MPAMBIX. MeTO ] KOOPAUHAT U €ro MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. [{1TMHA OKpYXHOCTHU. ['pagycHas u painaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxkHocTel. [1nomane kpyra, cekTopa, CEerMeHra.

JIBU>KEeHHUS IIJIOCKOCTU M BHYTPEHHUE CUMMETPUU GUTYp (dJIeMEHTapHbIE MPECTaBICHU).
[TapannensHbId iepeHoc. [1oBopoT.

INPEJMETHBIE PE3YJIbTATBI
[IpenMeTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMBbl y4eOHOT0 Kypca K KOHIly 00y4ueHus B 7 KJjacce.

Pacnio3naBaTh n3yueHHbIe reoMeTpUUecKre (PUTyphl, ONPEAEIATh UX B3aUMHOE PACIIOIOKEHUE,
n300pakaTb reOMETpUYecKue (QUryphl, BBINOJHATH YEPTEXKHU MO YCIOBUIO 3a/layH.
W3mepsaTs JIMHEHWHBIE W YIVIOBBIC BEJIWYMHBI. Pemars 3agadyd Ha BHIYMCIICHHUE JJIUH OTPE3KOB U
BEJINYMH YIJIOB.

[IpoBoauTh rpy0yIO OLIEHKY TMHEMHBIX U YTIIOBBIX BEJTMYHH IIPEAMETOB B peaIbHON XKU3HHU,
pa3MepoB MPHUPOAHBIX OO0BEKTOB. Paznuuarh pazMepbl ATHX OOBEKTOB IO MOPSAIKY BEIUYUHBI.

CTpouTh uepTeku K reOMETPUUECKUM 3aauaM.

[Tonbp30BaTbCs MpU3HAKAMK PABEHCTBA TPEYTOJIbHUKOB, HCIIOIB30BATh IPU3HAKK W CBOWCTBA

paBHOOEAPEHHBIX TPEYTOJIbHUKOB IPH PEIICHUHU 3a/1au.



[IpoBOANTH TOTHYECKUE PACCYKACHUS C UCIIOIB30BAHUEM T'€OMETPUUECKIX TEOPEM.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA MPSIMOYTOIBHBIX TPEYroJbHUKOB, CBOMCTBOM ME/IHMAHEI,
MPOBEJICHHONW K TMIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B PEIICHUU F€OMETPUUYECKUX 3a]ad.

OnpenensTh NapajuieNIbHOCTh MPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU
cekymas. OnpeaensaTh napaieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYCK OJTHOM
NPSMOM 10 TOYEK JPYror MpsMoi.

Pemars 3a1aun Ha kieTyaTol Oymare.

[TpoBOANTH BBIYHMCICHUS M HAXOIWTh YUCIIOBBIC W OYKBEHHBIC 3HAUCHUS YTIIOB B

Tre€OMETPUYECKUX 3aJa4aXx € HUCIOJb30BAHUEM CYMMBIyTJIOB TPEYTOJILHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YTJIOB, 00pa30BaHHBIX Opu  [epeceyeHuu TIBYX
napajuleJIbHBIX MPSIMBIX ceKyllel. Pemars npakTruueckue 3a1a4u Ha HaXox1eHue yrios. Brnagers
MIOHATUEM TEOMETPHUYECKOTO MecTa  TOYEK.  YMEThONpenessTh
OHMCCEKTPUCY YIJIa H CEPEAMHHBIN IEPIICHANKYIISP K OTPE3KY KaK T€OMETPHUYECKHE MECTa

TOYEK.

DopMyIHpOBaTh ONPEICICHUS OKPY>KHOCTH U KpyTa, XOPbl U THAMETPa OKPYKHOCTH,
MOJIb30BAaThCA UX CBOMCTBaAMH. YMETh MPUMEHSATh A3TH CBOWCTBA MU PELICHUU 3a/1a4.

Brnaners noHsTHEM OMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOIUTH €€ LISHTP.
[Tonb30BaThes (hakTaMu O TOM, YTO OUCCEKTPHCHI YTIIOB TPEYTOJILHUKA IMTEPECEKAIOTCS B OJTHOM TOUKE,
¥ O TOM, 9TO CEPEIMHHBIC MEPIICHIUKYIISPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Bnagerp mnoHATHEM KacaTeIbHOM K OKPYKHOCTH, IIOJIB30BAThCS TEOPEMOM O
NEPIEeHIUKYIIPHOCTH KacaTeNIbHON U paJunyca, IPOBEIEHHOTO K TOYKE KacaHusl.

[Tonb30BaTbes MPOCTEHIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMU, TTIOHUMATh X MPAKTUYECKHIMA
CMBICIL.

[TpoBOANTH OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHUS C TIOMOIIBIO ITUPKYJIS W JTMHCHKH.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yUeOHOT0 Kypca K KOHIly oOyueHus B 8 Kiacce.

Pacrio3naBaTe OCHOBHEIE BHU/JIbI YECTBIPCXYT'OJIbHUKOB, UX 3JICMCHTEI, IIOJIB30BATHCA UX CBOMCTBaMH
IPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHATH CBOMCTBA TOYKU NEpecedeHrs MeJUaH TPeyrojbHMKa (LIEHTpa Macc) B PELICHUU
3az1ad.

Bnagets moHATHEM CpEHEN JIMHUU TPEYTOJIbHUKA U TPallellMK, IPUMEHSTh UX CBOMCTBA IIpHU
pemieHun reoMerpudeckux 3anad. Ilosnb3oBaTeea Teopemon daiieca M TEOPEMOU O
MMPOMOPHUOHAIBHBIX OTPE3KaX, MIPUMCHATE UX JJIA PCHICHUA MMPAKTUYCCKHUX 3a1a4.



[IpuMeHsTh NPU3HAKU [TO100US TPEYTOJIBHUKOB B PELIEHUH F€OMETPHUUECKUX 3ajad.

[Tons3oBatbess  Teopemoin  Iludaropa  anms  pemieHUss  TEOMETPUUECKUX U MPAKTHYECKUX
3agad. CTpouTh MaTEMaTHYECKYIO MOJIENb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO MPOBOIUTH
YepTek U HaXOJUTh COOTBETCTBYIOIINE JIMHBI.

Bnanets noHATHSIMU CUHYCA, KOCUHYCA U TAHTE€HCAa OCTPOT0 yIjla MPsSIMOYrOJIbHOIO TPEYrOJbHUKA.
[Tonb30BaTbcsd 3THUMM TOHATUSIMM I PEUICHHS MPAKTUYECKHUX 3ajad.

Boruncnsate (pa3auuHbIMU cioco0aMu) IIIOMIA b TPEYTroJdbHUKA U MJIOIAAN MHOTOYTOJIBHBIX QUTYD
(monb3ysich, Iie HE00X0AUMO, KAIBKYIATOPOM). [IpuMeHATh NOTyYEHHbIE YMEHHUS B IPAKTHUYECKUX
3a/1ayax.

Brnagets mOHATUSAME BIMCAHHOTO U LIEHTPAJILHOTO YIJIa, HCIIOIb30BaTh TEOPEMbI O BIIMCAHHBIX
yriax, yriax Mexay XopaaMu (CEeKYIIMMHU) U yIiie MeXAy KacaTeJbHON U XOpJOU MPH PeIIeHUun
F€OMETPUUECKUX 3aj1au.

Bnanets MoHATHEM ONMCAHHOIO YETHIPEXYIOJbHUKA, IPUMEHATH CBOMCTBA OLIMCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

[IpuMeHsTH MoJTy4eHHbIE 3HaHUS Ha IPAKTUKE — CTPOUTh MaTEMaTUUYECKUE MOJIENN JUIsl  3a]a4
peaIbHOM JKM3HM U  IPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS C IPUMEHEHHEM M1OA00MS U
TPUTOHOMETPHH (IIOJB3YSACH, IJIe HEOOXOAUMO, KAIbKYJISATOPOM).

[IpenmMeTHBIE pe3yabTaThl OCBOECHUS IPOrpaMMBbl yueOHOr0 Kypca K KOHIy oOyueHus B 9 Kiacce.

3HaTh TPUTOHOMETPUUYECKUE (HYHKIIUU OCTPHIX YTIIOB, HAXOIUTH C UX MOMOIIBIO Pa3INYHbIE
3JIEMEHTHI MPSMOYTOJIBLHOTO TPEYTOJIbHHUKA («PELICHUE MPSIMOYTOJIbHBIX TPEYTOILHUKOBY).
Haxomuth (¢ TOMOIIBIO  KaNbKyNATOpa) JUIMHBI H  YIJIBI U191 HETAOMUYHBIX 3HAUCHUH.

[Tonp30BaTbest popMynamMu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM IS
HAXOXJICHUS COOTHOIIIEHUH MEXIy TPUTOHOMETPUIECKUMHU BETMIMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIsl HAXOK/ICHUS Pa3JIMYHBIX AJIEMEHTOB
TPEeYroJbHHUKA («pelIeHue TPEYroIbHUKOBY), TPUMEHSTh UX MPHU PEUICHHH TeOMETPUUECKUX 3a7aY.

Bragets nmonsTHAME peoOpa3oBaHus O100MS, COOTBETCTBEHHBIX JIEMEHTOB MOJO0HBIX (PUTYD.
[Tonp30BaThCs CBOMCTBAMU T0100MST TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JTMHBI U HAXOAUTH
yribl y 1o00HbIX puryp. [IpuMeHsTh cBOMCTBAa TOI0O0OMSI B MPAKTUYECKUX — 3aJadax. YMeETh
OPUBOJIUTH TMPUMEPHl MOJOOHBIX  (QUIYp B OKpYXKArOIIEM MHUpE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEACHUHN OTPE3KOB XOP/I, O MPOU3BEACHUHN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.



[Tonp30BaTbcsl BEKTOpaMH, IOHUMATh UX T€OMETPHUECKUI U (PU3NUECKUN CMBICI, IPUMEHSTH UX B
PELICHUH T€OMETPHUECKUX U (PU3HUECKUX 3a7ad. [I[pUMEHsATh CKaIipHOE MIPOU3BEICHUE BEKTOPOB IS
HaXOKJICHUS JUIMH U YTJIOB.

[Tonb30BaTbCst METOJOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSATH €r0 B PEUICHUU T€OMETPUUYECKUX U
IIPAKTUYECKUX 3ajau.

Bnaaets moHATUAMU PAaBUIILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXHOCTH, JJIUHBL TyT'H
OKPY’KHOCTH U PAaJIMaHHON MEpBI yIila, YMETh BBIUUCIATH IJIOIIAAb Kpyra U ero yactei. [lpumensats
II0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

HaxoauTe ocu (M1 IEHTPBI) CAMMETPHH GUTYP, TIPUMEHSTH IBHKEHUS INIOCKOCTH B IPOCTEHIIINX
Ciyyasx.

[IpuMeHATH MOTyYEHHBIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH I 3a]1a4
pearbHOM KM3HM ¥ TPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHHS C IPUMEHEHUEM MOI00Us U
TPUTOHOMETPHUUECKUX (PYHKIHH (MONIB3YACH, I HEOOXOAUMO, KaIbKyIITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE 7
KJIIACC

Haumenosanue paznena KosmgectBo OcHoBHOE OcHOBHBIE BUJIbI I€STEIBHOCTH 00YYaIOIINXCS
(Tembl) Kypca 4acoB COJIEpKaHUE

[Ipocreiinme reomeTpuIecKue 14 [Ipocrenmme D®opmMyIMPOBATh OCHOBHBIE ITOHATHUSA U onpenencHus. PacnosnaBarb

(GUrypsI 1 UX CBOWCTBA. rEOMETPUUECKHE M3Y4EHHbIE T€OMETPUUECKUE (PUTYpBI, ONPeAesTh UX B3aUMHOE

H3MepeHne reoMeTpuuecKux 0OBEKTHI. [PacrojI0KEeHUE, BBIMOJIHATD YEPTEXK 110 YCIOBHUIO 3aJa4H.

BEJINYNH MHOrOyrojabHUK, IIpoBoauTH IpOCTEHIINE TOCTPOEHHUS C IIOMOIIBIO LIUPKYJIS U TMHEHKH.
IIOMaHasl. M 3MepATH JIMHENHBIE U YIJIOBBIE BEJIMYNHBI TEOMETPUUECKUX U
CMeXHBIE U [IPAKTUYECKUX OOBEKTOB.
BCPTUKAJIbHBIC YTJIBI. OnpenensiTh «Ha I71a3» pa3Mepbl peabHBIX 00BEKTOB,
PaboTa MPOBOAUTH rPyOyIO OLIEHKY UX Pa3MEpPOB.
C IPOCTEUILINMHU Pemiath 3a1a4n Ha BBIYMCIICHUE JITIMH OTPE3KOB M BEJIUYMH YIJIOB.
YEepTEKAMM. PemaTtsh 331241 Ha B3aUMHOE PACIOJI0KEHUE T€OMETPUUECKUX (UTYP.
3mepeHne INHEHBIX 1 IIpoBoauTH KJIacCCU(PUKALINIO YTIIOB, BBIYUCIATH JIMHEHHbBIE U
YTJIOBBIX BEJINYMH, YIJI0BbIE BEIMYMHBI, IPOBOAUTH HEOOXOAUMBIE JOKa3aTeIbHbIE
BBIYMCIICHUE OTPE3KOB U paccyX/1eHHUs.
YTJI0B 3HAKOMMTBCS C HCTOPHEH Pa3BUTHSI TEOMETPUU

TpeyronbHUKU 22 [TonsiTve 0 paBHBIX Pacno3HaBaTh napsl paBHbIX TPEYrOJIBHUKOB HA TOTOBBIX YepTekax (C
TPEYTOJIbHUKAX yKa3aHHEM ITPU3HAKOB).




1 IEpBUYHBIC
[IPECTaBICHUS

0 paBHBIX (purypax. Tpu
[IPU3HAKA PABEHCTBA
TPEYrOJIbHUKOB.

[ Ipu3Haku paBeHCTBA
MIPSIMOYTOJIbHBIX
TPEYrOJbHUKOB.
CBOMCTBO MeTHAHBI
[PSIMOYTOJIBHOT'O
TPEYroJbHUKA,
MPOBEACHHOMN

K TUIIOTEHY3E.
PaBHOOEIpEHHBIE U
[PaBHOCTOPOHHUE
TPEYTOJIbHUKH.

[ Ipu3HaKky u cBOKCTBA
[paBHOOEIPEHHOT O
TPEyroJbHUKA.
HepaseHnctBa B
TEOMETPUH.

[ IpsiMOyTONBbHBIN
TPEYroJIbHUK C yTJIOM B
300

BbIBOANTS Cl1€ICTBUSA (PABEHCTB COOTBETCTBYIOLIUX 3JIEMEHTOB) U3
[PaBEHCTB TPEYTOJbHUKOB.

DopMyIHPOBATH OIPEEIIEHUS: OCTPOYTOJIBHOTO, TYOYTOJIBHOTO,
[PSIMOYTOJIBHOT0, PABHOOEPEHHOI'0, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
OUCCEKTPUCHI, BBICOTHI, MEMAHBI TPEYTOJbHUKA; CEPEIUHHOIO
[epIICHANKYJIIpa OTPE3Ka; NepUMeTpa TPEYTroJIbHUKA.
@®opMyJIMpOBaTh CBOMCTBA U IPU3HAKU PAaBHOOEIPEHHOTO
TPEyroJbHUKA.

CTpouTh YepTeXKH, PeIaTh 32Ja4H C IOMOLIBIO HAX0XKICHUS PABHBIX
TPEYrOJIbHUKOB.

IIpuMeHSITh IPU3HAKY PAaBEHCTBA IIPSIMOYTOJIbHBIX TPEYTOJbHUKOB B
3ajaydax.

M cnonb3oBaTh 1U(POBHIE PECYPCHI JJISI HCCIE0BAHUS

CBOICTB M3y4aeMbIX QUryp.

3HAKOMMTBCS C HCTOPHEH pa3BUTHSI TEOMETPUU




[TapannensHble MpsiMble, CyMMa
YIJI0B TPEYTOJIbHUKA
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[ lapasenbHble IpsMBIE, UX
cBorcTBa. Hakpecr
eKalue, COOTBETCTBEHHBIE
1 OJTHOCTOPOHHUE YIJIBL,
00pa3oBaHHbIE IIPU
[epeceyeHU
MapajyIeNIbHbIX MPSIMbIX
CeKyIien).

[ Ipr3HaK apauIeIbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
[PACCTOSIHUM OT TOYEK OJHOM
MPSIMOM 10 BTOPOI MIPSIMOIA.
CymMa yrioB
TPEYTOJIbHUKA.

BHenHue yribl
TPEYroJibHUKA

@opMyJIMPOBATH NOHATHE [TAPAIIJICIIbHBIX MPSMBIX,

HAXOAMTh IPAKTUYECKUE TPUMEPBI.

M3yuathb cBOICTBa yII0B, 00pa30BaHHBIX IPU MIEPECCUCHUN
MapajuieIbHbIX MPSMBIX CEKYIIEH.

[IpoBoaANTH J0Ka3aTeNbCTBA MAPAIICIBLHOCTH IBYX IMPSMBIX C
MTOMOIIBIO YTJIOB, 00Pa30BaHHBIX MIPH MEPECEUCHUH ITUX MPSMBIX TPEThEH
MPSMOM.

BbIuncasaTs CyMMY YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIEHUKA.
HaxoauTthb ynciioBbie 1 OyKBEHHbIE 3HAYCHUS YTIIOB

B F€OMETPUUECKHX 337a4aX C UCIOJIb30BaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMUTBCS ¢ MCTOPHeN Pa3BUTHS TEOMETPUU

OKpy’>KHOCTb U KPYT.
['eoMeTprueckre MOCTPOCHUS

14

OKpy’>KHOCTb, XOpAa U
TMaMeTp UX CBOMCTBA.
KacarenbHast

K OKPY>KHOCTH.
OKpYXHOCTb,

DOopMyIMPOBAThH ONIPeeIeHHs . OKPYKHOCTH, XOpAbL, AUAMETPA U
KAacaTeJIbHON K OKPYKHOCTH.

M3yuyaTh UX CBOICTBA, IPU3HAKH, CTPOUTH uepTexu. McciaenoBars, B
TOM 4YHCJIE HCIOJIB3YH HU(POBBIEC PECYPChI: OKPYKHOCTb, BIIICAHHYIO
B yIOJI; LEHTP OKPYKHOCTH, BIIMCAHHOH B YIOJI; PABEHCTBO OTPE3KOB




BrircaHHas B yroil. [lonarue
o 'MT, npumenenue
B 33/1a4ax.
buccektpuca u
CEpEAMHHBIN
MEepIEHINKYIISP

KaK TeOMETPUYECKHE
MecTa TOYEK.
OKpYXHOCTb,
OTIHCaHHAs OKOJIO
TPEYroJIbHUKA.
OKpYXHOCTb,
BIIMCaHHAs

B TPEYTOJIbHUK.
[Ipocrenmme

3ajjauu

Ha TIOCTPOEHNE

KacaTeIbHBIX.

Ucnoab3oBars MeToa ' MT 1151 1okazaTenbcTBa TEOPEM O
[epeceUCHNN OMCCEKTPHC YIIIOB TPEYTOJIbHUKA U CEPETMHHBIX
MEPIICHANKYIISIPOB K CTOPOHAM TPEYTOJbHKKA ¢ moMoupo [ MT.
OBJiageBaTh MOHSATUAMM BIIMCAHHOM M ONKMCAaHHON OKPY>KHOCTEH
TPEYTroJIbHUKA, HAXOAUTh IIEHTPBI 3TUX OKPYKHOCTEH.

PemiaTh OCHOBHBIC 32/1a4¥ HA MOCTPOEHHE: YIJIa, PABHOTO JaHHOMY;
CepeIMHHOTO  TEPHEHIUKYJsIpa  JAHHOTO  OTpe3Ka;  MpsMOid,
[MPOXOIAIIECH Yepe3 JaHHYIO TOUKY

U TIEPIICHINKYJISIPHON JAHHOM MPSIMO#; OMCCEKTPHUCHI TaHHOTO YTIIa;
TPEYTrOJIbHUKOB M0 PA3JIMYHBIM 3JIEMEHTaM. 3HAKOMHUTBLCS ¢ HCTOpHei
Pa3BUTHS TEOMETPUU

[ToBTOpEeHUE, 0600IICHNE 4 [loBTOpEHUE U PemiaTh 321241 Ha MIOBTOPEHUE, UJUTFOCTPUPYIOLIUE CBSI3H MEKY
3SHaAHUH 0000111EHIE pa3IMYHBIMH YaCTAMH Kypca

OCHOBHBIX IMOHATUH U

METO/I0B Kypca

7 Kjtacca
OBIIEE KOJIMYECTBO 68

JACOB I1O [IPOTPAMME




8 KJIACC

HaumenoBanue pasgena Komnuectso OcHoBHOE OcHOBHBIE BUJIBI JCSITEIBHOCTH 00YYaIOMINXCS
(Tembl) Kypca 4acoB COJIEpKaHUE

UeThlpexyrojbHUKU 12 [Tapamienorpamm, ero H300paxarh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJbHUKH Pa3HBIX
IIPU3HAKU U CBOMCTBA. BUJIOB U UX 2JIEMEHTHI. POPMYIHPOBATH ONPE/IeJICHUS
YacTtHble cayyan napaJjenorpaMma, npsiMoyrojibHuKa, pom0a, KBajpara, TpaneruH,
IapajuIeIorpaMMOB PaBHOOOKOI Tparenuu, NpSIMOYTOJIbHOM TparenuHu.
(IpSIMOYTOJIBHUK, pOMO, Jloka3bIBaTh M HCIOJIb30BAThH NIPH PEelICHUH 3224 [IPU3HAKU U
KBaJpaT), UX NPU3HAKU U CBOMCTBA: MapajuiesorpamMma, IpsMoyroibHUKa, poM0Oa, KBapara,
cBoiicTBa. Tpanenus. Tparenuy, paBHOOOKOH Tparenuu, NpsMOYyTroJIbHOM TparenuH.
PaBHOGOKAS IIpumeHsiTb MeTOA  yIBOEHUS MeEIMaHbl TPEYrOJbHHKA.
¥ IPSMOYTONbHAs Hcnoan3oBath 1udpoBbie pecypcehl A UCCIIEI0BaHUS CBOMCTB
TparneLym. n3y4aeMbIxX uryp.
Meton y/1BOCHHs 3HAKOMMTBCS C HCTOPHEH Pa3BUTHS TEOMETPUU
ME/IUaHBbl.
[entpanbHas
CUMMETpPHUS

Teopema daiteca u TeopeMa o 15 Teopema daneca n IIpoBoaAMTH MOCTPOEHMS C TOMOIIBIO IMPKYJIS U TUHEHKH C

IMPOMOPIHMOHAIBHBIX OTPE3KAX,

M0/100HbBIE TPEYTOJIbHUKH

Teopema
0 MPOMOPLIMOHATLHBIX
OTpE3Kax.

Cpenusst TuHus
TpeyroibHuKa. Tpanenus,
ee cpeaHsis

HCII0JIb30BaHNE TeopeMbl Dajieca U TEOPEMBbI

0 MIPONOPLMOHAIBHBIX OTPE3KAX, CTPONTH YETBEPTHIN
MIPONIOPLIMOHAIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTENBCTBO TOIO, YTO MEINAHBI TPEYTOJIbHUKA
MIEePECEKat0TCsl B OTHOM TOUKE, 1 HAXOAUThb CBSI3b C IIEHTPOM Macc,
HAXOAUTH OTHOIIIEHUE, B KOTOPOM




JIVHUS. MEIMAHBI JENATCS TOUKON MX IIEPECCUCHHUS.

ITponopunoHanbHbIE Haxoauthb no/100HbIe TPEYTOJILHUKHU HAa TOTOBBIX YepTEkKax ¢
OTPE3KHU. yKa3aHHEM COOTBETCTBYIOLIUX PU3HAKOB MOA00US.

LlenTp Macc Pemartp 3aga4m Ha 10100OHBIE TPEYTOJIBHUKYU C IOMOIIBIO

B TPEYTONBHHUKE. CaMOCTOSITEJILHOI'O IIOCTPOSHUS YEPTEkKEH U HAXOKACHUS OJOOHBIX
[Tomo6ubIE TPECYTOJIbHHUKOB.

TPEeyrONBHUKH. IIpoBoauTh 10Ka3aTEIBCTBA C UCIIOJIB30BAHUEM IPU3HAKOB

Tpu npusHaka no100us.

HOI00uS Jloka3bpIBaTh TpH IpU3HAKa [10100Us TpeyroabHUKOB. [IpuMeHsTh
TPEyTOIbHHUKOB. IIOJIyYEHHBIE 3HAHUS [IPU PEILIEHUU T€OMETPUUYECKUX U IPAKTUUECKUX
[Ipumenenue 3az1aq.

01001sI 3HAKOMMTBCS C HCTOPHEH pa3BUTHS TEOMETPUU

IIPY pELICHNUN

IIPAKTUYECKUX 3a]a4

[ Imomans. Haxoxxnenue 14 CBoiicTBa IUIOIIaAeN OBJjaieBaTh NEPBUYHBIMU NpeCTaBIeHUSIMHU 00 00IIIEH TeOpun

IJIOMIAJEH TPEYTOJIbHUKOB U FeOMETPUYECKUX (pUryp. iouaau (Mepsol), popMyIupoBaTh CBOMCTBA IIOLIA/IN, BBISICHSTh

MHOTOYTOJIBHBIX (PUTYD. DopmyIIbl 1uIst UX HarJIIHbIA CMBICII.

[1nomanu nogoOHbIX GUryp Iouiaau BoiBoauTs hopMyIbl 1101111 TapajiesorpaMmma, TpeyrojlbHUKa,
TPEYrOJIbHUKA, Tpaneuuu u3 GopMyIibl IIIOIMAIN NPSIMOYToJbHUKA (KBapaTa).
napaieiorpaMma, BbiBoauTh (hOpMyIIBI IIIONIAAN BRITYKIIOTO YETHIPEXYTOJIbHUKA
TpaIenuHu. yepe3 TUaroHaiu u yroua Mexay Humu. Haxoaurs miomanu Guryp,

Brruucnenune miomanen
CIIOXKHBIX QUTYP.

M300paKeHHBIX Ha KJIETYaToi Oymare, HCnoJib30BaTh pa3doueHne
(Gurypsl Ha 4acTH
U JOCTpauBaHMUE.




[Tnomanu uryp

Ha KJIeTyaToi Oymare.
[Tmomaau mogoOHBIX
¢buryp.

3agauu

C IPaKTUYECKUM
COJIEpIKaHUEM.
Pemenue 3amaq

C TIOMOIITBI0 METO/Ia
BCIIOMOTaTCILHOM
TLJIOIIAIN

Pa30upath npuMepsbl UCII0JIb30BaHUSI BCIOMOTaTeIbHON IUIOIIA U
JUISL PEILICHUS TEOMETPUUYECKUX 3a1a4.

HaxoauTsp miomaau mogo0HbIX GUryp.

BbIyncasiTh mIoma M pa3inyHbiX MHOTOYTOJIBHBIX GUryp. Pemarb
3aJla4M Ha IUIOIIAJb C IPAKTUYECKUM COAEPIKaHUEM

Teopema [Tudaropa
W Havajia TPUTOHOMETPUHN

10

Teopema ITudaropa, ee
IIPUMEHEHHE.
Ornpenenenue
TPUTOHOMETPUUYECKUX
(GyHKIMI ocTporo yria
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYECKHE
COOTHOILIEHUS

B [IPSIMOYT'OJIbHOM
TPEYroJIbHUKE.
OcHoOBHOE
TPUTOHOMETPHUECKOE
TOKIECTBO

Joxa3biBath Teopemy [Iudaropa, ucnosib3oBath ee B
MPaKTUYECKUX BBIUHUCICHUSIX.

®opMyJIMPOBATH OIPENIEICHUSI TPUTOHOMETPUYECKUX (QYHKIUH
OCTpOTO yrja, MPOBEePATh UX KOPPEKTHOCTD.

BbIBOAMTH TPUTOHOMETPUUYECKHE COOTHOILIEHUS B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HcceaenoBaTh COOTHOMICHUS! MEXK/TY CTOPOHAMH

B IIPSIMOYT'OJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30° u 60°.
Hcnoan3oBath GopMyibl IpUBEACHNS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO JIJISl HAXOXKIEHUS] COOTHOIIICHUI
MEXTy TPUHTOHOMETPHUYECKUMHE (PYHKIIUSIMHU PA3THIHBIX OCTPBIX
yTJIOB.

IIpuMeHATH NOTy4YeHHBIE 3HAHUS U YMEHHSI IPU PEIICHUH
MPAKTHYECKHX 3a/1a4.

3HAKOMMTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUHU




VYTibl B OKPYKHOCTH.
Briucansble 1 onvcaHHbIe
YETHIPEX YT OJIbHUKH.
Kacarenbabie

K OKpykHOCTH. Kacanue
OKpYXHOCTEN

13

Brmcanasie

Y LICHTpaJIbHbIE

YIJIbI, YTOJI

MEXKTY

KacaTelIbHOM

1 XOPJIOH.

Yriasl MEXIY
XopJlaMu

Y CEKYLIUMU.
Brnucannbie u
OIMCaHHbBIE
YETBIPEXYTOJIbHUKH, UX
MIPU3HAKU

u cBoMicTBa. [Ipumenenune
9TUX CBOMCTB

MIPU PEIICHUN
FEOMETPUYECKUX
3a7a4.

Bzaumnoe
PacoIOKEHUE ABYX
OKPY>KHOCTEH, 00IIIHe
KacaTelbHBIE.
Kacanue
OKPY’KHOCTEN

®opMyJIMPOBATH OCHOBHBIE OIIPEIEIICHHUS, CBSI3aHHbIE

C yIJlaMu B Kpyre (BIMCAaHHBIN YroJ, LeHTpalbHbli yroi). Haxoaurs
BIIMCAHHBIE YIJIbl, ONUPAIOIINECS HA OJIHY 1YTY, BBIYMCIASATH YIJIbl C
IIOMOLIBIO0 TEOPEMBI O BIMCAHHBIX yIilaX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM 4KCIIE C TOMOLIBIO HU(POBBIX PECYPCOB,
BIIMCAHHBIE U ONHMCAHHBIE YETHIPEXYTOJIbHUKH, BIBOAUTD UX
CBOMCTBA U IIPU3HAKHU.

Hcnonb30BaTh 5TH CBOMCTBA U NPU3HAKY IIPU PELLICHUU 3a1a4




[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHME OCHOBHBIX PemaTp 3a1a4u Ha MOBTOPEHKE, UILTIOCTPUPYIOITUE CBSI3U MEKITY
SHAHUN MTOHSTHI U METOJIOB Pa3TUYHBIMH YaCTSIMU Kypca

KypCOB

7 1 8 KI1accoB,

000011IeH1E 3HAHUIT
OBILIEE KOJIMYECTBO 68

JACOB I1O I[TPOI'PAMME




9 KJIACC

OTPE3KOB XOP/I,
reopeMa

HaumenoBanue pasgena Komnuectso OcHoBHOE OCHOBHBIE BUJIBI ICATEILHOCTH 00YJaIOITUXCS
(Tembl) Kypca 4acoB COJIEpKaHue
Tpuronomerpus. Teopembl 16 Onpenenenue ®opMy.THpPOBATH ONPe/ieJeHUs] TPUTOHOMETPHYECKUX (DYHKITHIA
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX TYIBIX U MPSIMBIX YIJIOB.
PemieHne TpeyronsHIKOB ¢ynkuuit yrios ot 0[] 1o BbiBoAUTB TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB (C
180C1. dopmyis paanycoM OMHCAHHON OKPYKHOCTH).
[TPUBEICHHUS. BeiBoauTh GopMmMy bl A1 BHIYMCICHUS IUIOIIALCH
Teopema KOCHHYCOB, TEOPEMa| € HCMOJb30BAHHEM TeOpeM TPUToOHOMeTpHH ((hopMyIia TUIOIAIH
CHUHYCOB. TPEYroJbHUKA Yepe3 JIBE CTOPOHBI U YTOJI MeXKAY HUMH, popMyIia
Perienne TpeyroiabHUKOB. IUIOLIA/IN YETBIPEXYrOJIbHUKA YEPE3 €r0 AMATOHAIN U YTOJI MEXKAY
[IpakTHueckoe NpUMEHEHUEe | HUMH).
AOKa3aHHBIX TCOPEM PemaTe TpeyroabHUKU.
Pemathb nmpakTuueckue 3aaun, CBOASIIUECS
K HaXO0XKJICHUIO PA3JINYHBIX 2JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue nogo0us. 10 [lonsarue OcBauBaTth noHsiTHe 1peodpazoanus nogodus. McciaenoBarb
MeTpuieckre COOTHOILIEHUS 0 IIpeoOpa3oBaHuU OTHOIICHHE JIMHEHHBIX AJIEMEHTOB (PUTYp MpHU IpeoOpazoBaHUU
B OKPY’KHOCTH mo1o0usl. no1o0usl.
COOTBETCTBEHHBIE Haxoauthb nprmepsl 1000 B OKpY>KaroIiel AeHCTBUTETLHOCTH.
PIIEMEHTHI TOJOOHBIX BbiBOIMTBL METPHUECKHE COOTHOLIEHHS MEXy OTPE3KAMHU XOPJ,
buryp. CEKYILMX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YTJIOB U
Teopema MOI00HBIX TPEYTOJIHHUKOB.
0 POU3BEACHUM PemaTe reoMeTpuyecKre 3a/1a4M U 33/1a4U U3 peaIbHOMN )KU3HU C

HUCIIOJIB30BaHNEM HOI[O6HBIX TPECYTrOJIbHUKOB




0 IIPOU3BEICHUU OTPE3KOB
CEKYILIHX, TEOpEMA O
KBaJpaTe KacaTeIbHOMU.
[IpumeHeHue B

[pelIeHnn
reOMETPUUECKUX

3aj1a4

BekTopsl

12

OnpeneneHyue BEKTOPOB,
CJIO’KEHUE U BBIYMTAHUE
BEKTOPOB, YMHOKECHHE
BEKTOpPA HA YUCIIO.
DOuznyeckui

VI TEOMETPUYECKHN CMBICIT
BEKTOpPOB. Pa3znoxenue
BEKTOpA 110 IBYM
HEKOJUIMHEAPHBIM
BEKTOPAM.

Koopaunats!

BEKTOPA.

CkansipHoe
[IPOU3BEACHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KAK HAPaBJICHHBIE OTPE3KH,
HCCJIeI0BATH T€OMETPUIECKUH (TTepEMEIICHUE) U

¢usnvecknii (cuia) CMBICIIBI BEKTOPOB.

3HaTH onpefeseHus1 CyMMBbI U pPa3HOCTH BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YHCII0, MCCJIeA0BATh T€OMETPUYECKUN 1 (PU3NIEeCKUN
CMBICJIBI 3TUX onepanuil. Pemars reoMmeTpuueckue 3aadu ¢
MICIIOJIb30BAHUEM BEKTOPOB.

PacknaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnonb30BaTh CKaIsIpHOE IPOU3BEIEHUE BEKTOPOB,

BBIBOJAUTH €I0 OCHOBHbIE CBOICTBA.

BoruncasTe cyMMy, pa3HOCTh U CKaJISIPHOE IIPOU3BE/IEHUE BEKTOPOB B
KOOpJMHAaTaXx.

IIpuMeHATH CKaJIsIpHOE IPOU3BEACHUE JUIsl HAXO0XKJIEHUS AJIUH U
YTJIOB




MMPUMEHEHHE
TSI HAX 03K ICHUS

JIJTUH U YTJIOB.

Pemenue 3agau

C ITIOMOIIIbIO BEKTOPOB.

[ IpmeHeHue BEKTOPOB IS
pelieHus 3a1a4 Gu3nKu

JlexapTOBBI KOOPAMHATHI HA 9 JlexapTOBbI OcBauBaTh NOHATHE IIPSIMOYTOJIBHON CUCTEMBI KOOPIUHAT,
MIOCKOCTH KOOpAUHATBI TOUEK Ha JIEKAPTOBBIX KOOPJAUHAT TOUKHU.
[LIOCKOCTH. BbIBOAMTH ypaBHEHME NIPSIMON U OKPYKHOCTH.
'Y paBHEHHE MPSMO}L. BoieasiTh NOJNHBIN KBaApaT I HAX0XKICHUS LEHTPA U
YpaBHEHIE OKPYKHOCTH. panuyca OKpYyKHOCTH IO €€ YpaBHEHMIO.
KoopauHatel TOYEK PemaThb 3a1a4m Ha HaX0KJIEHHE TOUEK
HEpECCUCHIA IepecedeHms NPSMBIX U OKPYKHOCTEM € OMOIIBIO METOAa KOOPINHAT.
OKPYXHOCTH Hcnonb3oBath cBOICTBA yriioBOro ko3¢ uireHTa npsiMon npu
U IPSIMOIA. pELIEeHNN 3a7a4, AJIs ONPEAEIIEHUS PACIOIOKEHUS MIPSIMOM.
MeTo1 KOOpAUHAT IIPU IIpuMeHATH KOOPANHATBI IIPU PELLICHNN
[PEILIEHNN T€OMETPUUECKUX reOMETPUUYECKUX U MPAKTUUECKUX 3a]1a4, IS

3a/a4, IPAKTUYECKUX 3a[1a49 | IOCTPOECHMSI MAaTEMAaTUYECKUX MOJIeNIel pealbHbIX

3a/1a4 («METOJ] KOOPJIUHAT).

IMosb30BaTHCS 17151 TOCTPOEHUS U MCCIIeA0BaHUN TG POBBIMU
pecypcami.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUU




[IpaBusbHBIE 8 [IpaBunbHBIE ®opMyJIMPOBATH OIPEJICICHNE TPABUIBHBIX MHOTOYTOJIbHUKOB,

MHOTOYTOJIbHUKHU. MHOTOYTOJIbHUKH. HAXOAMUTh UX 371eMeHTHI. [loJIb30BaThCsl MOHATHEM JJTMHBI
Jl11Ha OKPYXKHOCTH U Uwucno [J. Jnuna OKPY>KHOCTH, BBEZICHHBIM C IMOMOIIIbIO MTPaBUIIbLHBIX
MJI01LA/b KpyTa. OKPY>KHOCTH, TyTH MHOT'OYTOJIbHUKOB, ONPeAeJaSTh YUCIO [, JUITMHY AYTH U paJIdaHHYIO
Brraucnenue niomnaaei OKPY>KHOCTH. Mcepy yria.
Panuannas mepa IIpoBoanTH NEpexoj OT paguaHHON MepHhI yIiia K
yria. rpagycHOI 1 Ha0OOPOT.
[tomane kpyra, OmnpeneasaTs onaab Kpyra.
CEKTOpa, CECTMEHTA BoiBoauTs ropMy.ibl (B rpalyCHON U paldaHHON Mepe) A ATUH

JyT, IJIOIAAEH CEKTOPOB U CETMEHTOB.
Boruucasite monany Guryp, BKIFOYAOIIUX 3JIEMEHTHI OKPY>KHOCTH

(kpyra).
Haxoauts miomaay B 3aa4ax peaaibHON KU3HU

JIBIOKEHHUS IIIOCKOCTH 6 [ToHsATHE O ABUKEHUN Pa30upaTthb npuMepsl, WIUTIOCTPUPYIOIINE OHATUS ABHKEHUSL.
[JIOCKOCTH. ®opMyJIMPOBATH OIIPEIEICHNS IApaLIEIBbHOIO IEPEHOCA, IOBOPOTA U
[TapaynenbHbII OCEBOU CUMMETPHH.
[IEPEHOC, IIOBOPOT BbIBOAUTBH MX CBOWMCTBA, HAXOAMTh HENO/IBH)KHBIC TOUKH.
[Ipumenenue HaxoanTh EHTPBI U OCH CUMMETPUI MpOCTEHIINX QUryp.
[IPH PEIICHUH 3a/1au IIpuMeHsATH apaJuIeabHbIN IEPEHOC U CHMMETPHUIO MPH

pelIeHNH TeOMETPHUECKUX 3aj1au (pa3douparb MpUMEpHI).
Hcnonb3oBath 11 IOCTPOSHUS U UCCIIEI0BAaHUN LIU(PPOBBIE

pecypchl




[ToBTOpEeHwme, 0600IIEHTE,
CHCTEeMaTHU3alUs 3HaHUN

[loBTOpEHNE OCHOBHBIX
MMOHATUU ¥ METOI0B
KypcoB 7-9 kiaccos,
000011 HNE

M CUCTEMATHU3aLHs 3HAHUM.
[Ipocreiime
reoMeTpUIEcKre PUTyphbl U
mx cBoiicTBa. 3mMepenue
FCOMETPUUECKUX BEJIMYHUH.
TpeyroJIbHUKY.
[TapamienbHbIe

Y TIepIICHIUKYIISIPHBIC
MPsIMBIE.

OKpY>KHOCTb U KPYT.
['eomeTpuueckue
[MOCTPOEHUS. YTJIIbI

B OKPY>KHOCTH.
Brniucanueie u

OIMCaHHbIE

OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas

1 OKPY>KHOCTb.

OnepupoBaTh NOHATHAMU: QUrypa, TOUKA, IPsIMast, yroJl,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIH U PAaBHOCTOPOHHUI
TPEYTOJIbHUKHU, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIUAHA,
OucceKTprca U BBICOTa TPEYroJIbHHUKA, apajliesorpamMm, pomo,
NIPSIMOYTOJIBHUK, KBaAPaT, TPAIEMs; OKPYKHOCTb, KacaTelbHas;
paBeHCTBO U N000He (PUTyp, TPEyroIbHUKOB; MAPALICIBHOCTD U
NEPIEHANKYJIIPHOCTD IPSIMBIX, YTOJI MEXY IPSIMBIMH, CHMMETPUS
OTHOCHTEJIBHO TOUYKH U NPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IUIOIIAb, IEPUMETP.

Hcnonb3oBath (GOpMyJIbl: IEPUMETPA U IUIOIIAJU MHOIOYTOJIBHUKOB,
JUIMHBI OKPY>KHOCTH U IIJIOLIA]IU Kpyra, o0bema MpsiMOyrojabHOro
napajuienenunesa.

OnepupoBaTh NOHATHSIMH: [IPSIMOYTOJIbHASI CUCTEMA KOOPJAUHAT,
BEKTOP; MCIOJIb30BATh 3TH ITOHATHS

JUTS TIPEJICTABIICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE U3
JPYTUX y4eOHBIX MPEIMETOB.

PemaTe 3a1a4M Ha IOBTOPEHUE OCHOBHBIX IIOHATUH, WIIIOCTPALIUIO
CBSI3eH MEX]ly pa3IMYHBIMU YacCTsIMU Kypca. BeiOnpaTs Meton ass
peueHus 3a1a4n.

PemaTe 321244 U3 IOBCEAHEBHOM JKU3HU




UeThIpexyroJIbHUKH.
Brmcanabie n

OITHCAHHBIE
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayaja TPUrOHOMETPHH.
Pemenue o0mmx
TpeyroibHuKOB. [IpaBunbHBIC
MHOTOYTOJIEHUKH.
[IpeoOpazoBaHmsI ITIOCKOCTH.
JIBmxenus. [Tlomooue.
Cummerpusi.

TInomans. Beruncienue
rorontaneit. Ilnomanu
MoA00HBIX (puryp.
JlexapToBbI

KOOpIMHATHI Ha

IIOCKOCTH.

BekTopsl

Ha IIJI0OCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM LIM(POBOM MUPE BEPOSITHOCTh U CTATUCTUKA IIPUOOPETAIOT BCE OOJIBILYIO
3HAYUMOCTb, KaK C TOUKU 3pEHUS PAKTUYECKUX IPUIIOKEHUH, TaK U UX POJIM B 00pa30BaHuH,
HEO0X0IMMOM Ka)JIOMY 4elioBeKy. Bo3pacraer yncio npodeccuii, Mmpu OBIaACHUN KOTOPHIMU
TpebyeTcst xopolias 6a30Bast MOJrOTOBKA B 001aCTH BEPOATHOCTH M CTATUCTUKH, TaKasi IIOJrOTOBKA
Ba)KHA JJIs1 POJIOJKEHUS 00pa30BaHMs U /7S YCIIEIIHOM Npo(ecCHOHaNIbHON Kapbephl.

Kax1p1if yenoBek MOCTOSTHHO IPUHUMAET PEILIeHHs] Ha OCHOBE UMEIOIUXCS y HEroO JaHHbIX. A JuId
00OCHOBAaHHOTO TMPHHATUS PEHICHUS B YCIOBUSX HEIOCTAaTKa MM H30bITKA WH(pOpMAIUN
HE0O0XO0IMMO B TOM YHCIIE XOPOIIO ¢(HOPMUPOBAHHOE BEPOATHOCTHOE M CTATHCTUYECKOE MBIIIUICHHUE.

VIMeHHO MOATOMY OCTpPO BCTala HE0OXO0AUMOCTh CPOPMHUPOBATH Y 00yJarOIUXCs (PYHKIIMOHAIBHYIO
IPaMOTHOCTbh, BKJIIOUAIOIIYIO B c€0s B KAUECTBE HEOTHEMIIEMOI COCTABIISIOIIEH yMEHHE
BOCIIPMHUMATh U KPUTUYECKH aHAJIM3UPOBATh UH(OPMALIHIO, IPEICTABICHHYIO B pa3IMYHbIX (hopMmax,
IOHUMAaTh BEPOSATHOCTHBIN XapaKTep MHOTUX PEalbHbIX MPOLIECCOB U 3aBUCUMOCTEHN, IPOU3BOJUTH
HpOCTENIINE BEPOSITHOCTHBIE PACUEThI.

3HaKOMCTBO B Y4e€OHOM Kypceé C OCHOBHBIMHM IpHHLMIAMM cOOpa, aHanu3a u
IPEeJCTaBICHUS JAHHBIX U3 pa3IMYHbIX cep KU3HU 00IIecTBA U rOCy1apCTBa NPUOOIAET
o0yJaromuxcs K 001iecTBeHHBIM HHTEpecaM. M3ydueHne 0CHOB KOMOMHATOPUKH Pa3BUBAET HABBIKU
OpraHu3aiuy nepedopa u nojcyera yrucjia BApuaHToB, B TOM YHCJIE B IPUKJIAJAHBIX 3a/1a4ax.
3HAKOMCTBO C OCHOBaMM T€OpUH Ipa)oB CO37AaeT MaTeMaTHUYeCKU (QyHIaMEHT JyIs
(dbopMUpOBaHUS KOMIIETEHIMI B 00JacT HMH(OpMaTUKH M LUpoBBIX TexHonoruil. [Ipum
U3YYEHUU CTaTHCTUKH U BEPOSATHOCTH 00OTallaroTcs MpeICTaBIeHNs 00yJarouXcsi O COBPEMEHHOM
KapTHHE MHUpa ¥ METO/IaX €ro UcCieloBaHusl, POPMUPYETCSI IOHUMAHUE POJIM CTATUCTUKH KaK
MCTOYHUKA COLIMAJIbHO 3HAYMMOW MH(OPMALINU U 3aKJIaJAbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILUIEHHUS.

B cooTBercTBUM C JaHHBIMU LENSMH B CTPYKTYpe HpOrpamMMbl y4eOHOro Kypca
«BepoaTHOCTB M CTaTHCTUKA» OCHOBHOI'O OOIIEro 00pa3oBaHUs BBIIEICHBI CIEIYIOIIE
coJiepKaTeNbHO-MeToAuYecKre TUHUM: «lIpencTaBieHne qaHHBIX U ONMCATEIbHAs CTATUCTUKAY,
«BepoaTHocTh», «DneMeHTbl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpagoBy.

Conepxanue nuHuM «lIpencraBnenne JaHHBIX U ONMCATENbHASI CTATUCTHKAY CIIYKUT OCHOBOM IS
(dbopMUpOBaHUS HABBIKOB pabOThl ¢ MHGOpPMAIMEl: OT YTEHUS U HHTEpHpeTaluyd HHPOpMaIiH,
NpeJCTaBIeHHON B TalOnuIax, Ha JauMarpaMmax M rpaduxax, g0 cbopa, NpeacTaBiIeHUS U
aHaJM3a JIaHHBIX C MCIOJIb30BaHUEM



CTaTHUCTUYECKUX XapaKTEPUCTUK CPEeIHUX U paccenBaHus. PaboTtas ¢ JaHHBIMH, 00y4JaroIIrecs y4aTcs
CUUTBIBaTh U UHTEPIIPETUPOBATH IAHHBIC, BBIIBUTATh, ApI'YMEHTUPOBATh U KPUTUKOBATH IPOCTEHIIINE
TUIOTE3bl, PAa3MBIIUIATH HaJl (JaKTOPaMU, BBI3bIBAIOIIMMU U3MEHYMBOCTD, U OLIEHUBATh UX BIUSHUE HA
paccMaTpuBaeMble BEITUYUHBI U IIPOLIECCHI.

HNHTYynTHBHOE IPECTABIICHUE O CIIy4YaHHOM U3MEHYMBOCTH, UCCIIEI0BAHUE 3aKOHOMEPHOCTEN U
TEHJICHUMI CTAHOBUTCA MOTHBUPYIOLLEH OCHOBOM U U3Y4YEHUSI TEOPUHU BEPOSITHOCTEN. bosbioe
3HaUEHUE UMEIOT IPAKTUUECKUE 3aJaHMsI, B YACTHOCTH OIBITHI C KJIACCUUYECKUMHU BEPOSITHOCTHBIMU
MOJIETISIMHU.

[ToHsATHE BEpOATHOCTH BBOJUTCSA KaK Mepa MpaBoIo1o0us ciydaitHoro coobrtus. Ilpu usydennn
y4eOHOTO0 Kypca 00y4aronuecs: 3HaKOMATCS C MPOCTEUITMMH METOAAMHU BBIYMCIICHHUS BEPOSTHOCTEH B
CIIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HMCXO/aMHU, BEPOSTHOCTHBIMU
3aKOHAMH, TO3BOJIIIONIMMH CTAaBUTh M peIaTh 0oJiee CIOKHBIC 3a7aui. B yueOHbIi Kypc BXOIAT
HayvaJIbHbIE IPEJCTABICHUS O CIy4YalHbIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYArOIIUXCS C MHOXKECTBAMH
1 OCHOBHBIMHM OIlE€palMsIMU HaJl MHOKECTBAMH, PACCMATPUBAIOTCS TPUMEPBI IPUMEHEHHUS IS
pelleHus 3aa4, a TAK)KE UCIIOJIb30BAHUS B IPYTUX MaTEeMAaTUYECKUX KypcaX U y4eOHBIX MpeIMeTax.

B 7-9 knaccax u3yuaercst yueOHbIN Kypc «BeposiTHOCTb U CTATUCTHKAY, B KOTOPBIA BXOIST
paznensl:  «llpeacraBieHue JaHHBIX M ONUCATENbHAs CTaTHCTHUKAY,

«BeposTHOCTBY, «DIIeMEeHThl KOMOMHATOPUKHY, «BBenenue B reopuro rpadoBy.

OOmiee YMCIO 4YacoB, PEKOMEHIOBAHHBIX I H3Y4YeHHs] Yy4eOHOro Kypca
«BepostHocTs M cratncTHKay», — 102 waca: B 7 kimacce — 34 daca (1 gac B Hemenmo), B 8 Kitacce —
34 gaca (1 gac B Henemo), B 9 kinacce — 34 yaca (1 yac B HeIemo).

COJAEPKAHUE OBYYEHUA 7
KJIACC

[IpencraBnenue naHHBIX B BHJE Tabnuil, aAuarpamm, rpaduKoB. 3alloIHEHUE
Ta0JINL, YTEHUE U MIOCTPOCHHUE JUarpamMm (CTOJIOMKOBBIX (CTOJI0YATHIX) U KPYTOBbIX). UTeHHE
rpauKoOB peajbHBIX MpoleccoB. M3BiedeHune uHOpMaMM M3 JUarpaMm M Tabiuil,
MCIIOJIb30BaHNE U MHTEPNPETAIUs JaHHBIX.

OmnwucarenbHas CTaTUCTUKA: CpeAHee apupMeTHIecKoe, MeIMaHa, pa3Max, HauOoJbIiee u
HauMEHbIlIee 3HaUeHUsI HabOopa YMCIIOBbIX TaHHBIX. [[puMeps! ciay4yailHONH N3MEHUYHNBOCTH.

CrnyyaitHblil S5KCIIEpUMEHT (OIIBIT) U cilydaiiHoe coObITHe. BeposiTHOCTh 1 yacToTa. Poib
MaJIOBEPOSTHBIX U MPAKTUUYECKU JOCTOBEPHBIX COOBITHUH B IPHpO/JIe U B oO1iecTBe. MoHeTa 1
urpajiabHasi KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Ctenens BepiuHbl. Yncio pedep u cyMMapHasi CTETIEHb BEPIIKH.
[TpencraBnenue o cBszHocTu rpada. Lenu u mukiel. [Tytu B rpadax. O6xoxn



rpada (oinepos myTh). [IpencraBnenue o0 opueHTHpOBaHHOM Trpade. Pemnenue 3a1a4 ¢ moMOIIbIO
rpados.

8 KJIACC

IIpencraBneHue NaHHBIX B BUJE TaOIMILL, AUarpamMm, rpaduKoB.

MHOXeCTBO, 2JIEMEHT MHOXKECTBA, TOAMHOXKeCTBO. Onepaiii Hajl MHOXKECTBaMH: 00bEAMHEHUE,
nepeceueHue, gonoiaHeHne. CBONCTBa onepaluii Hal MHOXKECTBAMU: II€PEMECTUTEIbHOE,
COYeTaTelIbHOE, paclpeAeuTeIbHOe, BKItoueHus. Mcnonb30Banue rpau4eckoro MpecTaBiIeHUs
MHOXECTB JUIsl OIMCAHUS pEaJbHBIX IPOLIECCOB U SIBICHUH, IPU PELICHNH 3a/1a4.

W3mepeHue paccenBaHus 1aHHBIX. Jlucnepcus U CTaHJApTHOE OTKJIOHEHHE YMCIOBBIX HA0OPOB.
Jnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS CitydaiiHOTO ombITa. CirydaiiHbie cOOBITHS. BeposiTHOCTH COOBITHIA.
OnbITH C pAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSAMH. CrydaiiHbIid BEIOOP. CBSI3b MEXKIY
MaJIOBEPOSTHBIMUA M MPAKTHYECKH JOCTOBEPHBIMH COOBITHUSIMH B IIPHUPO/IE, OOIIECTBE M HAYKE.

HepeBo. CBoiicTBa 1€peBbEB: €JMHCTBEHHOCTh ITyTH, CYILIECTBOBAHUE BUCAUYEH BEPILUHBI, CBSI3b
MEXJ1y YMCJIOM BEpILUH U unciaoM pedep. [IpaBmiio ymHOkeHus. Perenue 3anau ¢ nomonibio rpagos.

[TporuBononoxHbie coObITHS. [narpamma Dittepa. O0beTMHEHNE U TIEPECEUCHNE COOBITHH.
HecoBmecTabie coObrtus. @opMyna coxeHHs BEpOATHOCTEH. Y CIIOBHAsI BEPOSTHOCTb. [IpaBuio
ymHoxeHus. HesaBucumsie coObiTus. [IpencraBienue skciepuMeHTa B BUAE JepeBa. PeuieHue
3alad Ha HaxXOXJEHHME BEPOSITHOCTEH C MOMOLIBIO JepeBa CIIy4aillHOIO SKCIIEPUMEHTA, IuarpaMm
Ditnepa.

9 KJIACC

IIpencraBneHue AaHHBIX B BUJE TaOIUL], UarpaMm, rpadukoB, MHTEpIIpeTalys JaHHbIX. YTeHue u
HOCTpOeHHE TaOIHLL, 1UarpaMM, rpauKoB MO peasbHBIM JaHHBIM.

[TepectanoBku u pakropuan. Coyeranus u uncio coueranuit. Tpeyronapuuk [lackans. Pemenue
3aJa4 C UCIOJIb30BaHUEM KOMOUHATOPUKH.

I'eomeTrpuueckass BeposTHOCTh. Ciy4ailHbIi BBIOOp TOYKM U3  (UTYPHI Ha MIIOCKOCTH,
U3 OTpe3Ka U U3 AYI'M OKPYKHOCTH.

Hcneiranne. Ycenex u Heynavya. Cepust HCIIBITaHUH 10 TiepBOTro ycnexa. Cepust UCIIBITAaHUI
bepuynu. BepositHocTH coObITHI B cepuM ucnbITaHUN bepHyn.

CrydaiiHast BEJIMYMHA U pacnpeiesIieHue BEpOSITHOCTEN. MaTteMaTnueckoe 0KUIAHUE U TUCIIEPCUSL.
IIpuMepsl MaTEMAaTUYECKOTO OKUIAAHUS KAK TEOPETUYECKOTIO CPEAHETO 3HAUEHUS BEIMYUHBI.
MaremMaTrnyeckoe 0KHJIaHUE U JUCIIEPCHS CIIy4allHOM BEJIMYHUHBI «YUCJIO YCIIEXOB B CEPUH MCTIBITAHUI
beprymm.

[TonsTre o 3aKoHe OoNbIUX YKceN. i3MepeHne BEepOSTHOCTEH C TOMOIIIBIO YacTOT.
Pouib 1 3HaYeHne 3aK0Ha OOJBIINX YHCEN B IPUPOJIE U OOIIECTBE.



HNPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS IPOrpaMMBbl y4eOHOTO Kypca K KOHITy oOyueHus B 7 KJjacce.

YuraTh nH(OpMAIIHIO, TPEACTABICHHYIO B TAOIHUIIaX, HA AUarpaMMax, MPeCTaBIATh JaHHbIEC B BUIIC
TaOJIUII, CTPOUTH TUArpaMMEI (CTOJIOMKOBBIE (CTOI0YATHIC) ¥ KPYTOBBIC) IO MACCUBAaM 3HAUCHUH.

OnwuceIBaTh ¥ HHTEPIPETUPOBATH pEaIbHBIC YHNCIIOBBIC JaHHBIE, IPEICTABICHHBIC B TA0IUIAX, HA
auarpaMmax, rpadukax.

Hcnonb30Bath /Ui OMMCAHUS JaHHBIX CTATUCTUUYECKHUE XapaKTEPUCTHKU: cpefHee apupMeTHIecKoe,
MearaHa, Haubosblllee 1 HAaUMEHbIIIee 3HAaUeHUs, pa3Max.

NwmeTts npeacTaBienue o ciiydaiiHOi '3MEHYMBOCTH Ha TPUMEpax LieH, GU3HMUECKUX BEJIUYUH,
AHTPONOMETPUYECKHX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKON YCTOHYHNBOCTH.

Hpe,[[MeTHBIe PE3YIbTAaTbl OCBOCHUS IPOI'PAMMBI yqe6Hor0 KypcCa K KOHIIY O6y‘IeHI/I${ B 8 Kiacce.

W3Biiekath 1 IpeoOpa3oBEIBATH HHPOPMAIIHUIO, PEACTABICHHYIO B BHJIC TAOJUII, TUarpaMm,
rpaduKoB, MPeACTaBIATh IaHHBIE B BUJIE TaOJHII, JUarpamMm, rpaduKosB.

OnuceIBaTh JaHHBIE C TOMOIIBIO0 CTATUCTHYECKUX MTOKA3aTeNe: CpeTHIX 3HAUCHUI 1 Mep
pacceuBanus (pa3max, JUCTIEPCUS U CTAHJAPTHOE OTKIOHEHHUE).

HaXOI[I/ITI) YacTOTHl YUCIIOBBLIX 3HAYEHHH M YacCTOTHI CO6I)ITI/II71, B TOM 4YMCIJIC I10 pE3yjibTaTaM
U3MEpPEHMI U HAOII0ICHU.

HaxoauTh BeposSTHOCTHU ClydailHbIX COOBITHUI B OMBITaX, 3Has BEPOSITHOCTH JIEMEHTAPHBIX
CO6BITHI>1, B TOM 4YHMCJIC B OIIbITaX C PaBHOBO3MOKXHBIMHU 3JICMCHTAPHBIMUA CO6I)ITI/I$IMI/I.

Hcnons3oBarh rpaduyeckue MOJEIN: IEPEBO CIIYIaitHOTO KCIIEPUMEHTA, TUarpaMMbl Diepa,
YuCIoBad mpsamas.

OHepI/IpOBaTI) MOHATHUAMU: MHOXKCECTBO, TIOAMHOKECTBO, BBITIOJIHATH OINICPpAllM HaJl MHOKCCTBAMM:
o0BeIMHEeHNe, TIepeceveHne, J0MOITHEHUE, IePEUNCIATh YIEMEHTHl MHOXKECTB, IPUMEHSTH CBOMCTBA
MHOECTB.

Hcnonb3oBatk rpaduyeckoe MpeacTaBIeHe MHOKECTB U CBSA3EH MEXAY HUMHU JIJISl ONIMCAHUS
MIPOLIECCOB U SIBJIEHU, B TOM YHMCIIE TP PELICHUH 3a]a4 U3 IPYTUX y4EOHbIX MPEAMETOB U KYpPCOB.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yIeOHOT0 Kypca K KOHIly oOyueHHs B 9 Kiacce.

W3Bnekars 1 mpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO B PA3JIMYHbIX HCTOYHUKAX B BUJIE
TabJuIL, AUarpamMm, rpaduKoB, MPEACTABIATH JaHHbBIE B BUJE TAOJHII, AUarpaMm, TpauKoB.



Pemarp 3amaum  OpraHuM3oBaHHBIM  IepeOOpPOM  BapHaHTOB, a  TaKXe C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX IPABHUII M METO/IOB.

Hcnonb30Bath onucarenbHbIe XapaKTEPUCTUKH JUISI MACCUBOB YHCJIOBBIX JAHHBIX, B TOM UHCIE
CpeHHE 3HAYCHUSI U MEPbl PACCEUBAHUS.

HaxoauTh 4acTOThI 3HAYEHU M YAaCTOTHI COOBITHS, B TOM YHCJIC MOJIB3YSICh PE3yIbTaTaMu
IIPOBEJICHHBIX U3MEPEHUN U HAOIIOACHUH.

Haxoautb BEpOATHOCTH Cily4ailHBIX COOBITUN B U3YyYEHHBIX OMBITaX, B TOM YKCJIE B OMBITAX C
PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPHUSAX MCIBITAHUMU JO0 MEPBOIO yCrexa, B
cepusax ucneiTaHuii bepaysnu.

NmeTs ipeacTaBiieHue O ciy4ailHOM BEJIMUMHE U O paclipe/ieIeHuH BeposiTHocTel. iMeTh
IpeJcTaBiIeHne 0 3akoHe  OOJBIIMX yucenl  Kak O  IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOH W3MEHYMBOCTH W O POJU 3aKOHA OOJBIIMX YHCEN

B IIPUpPO/JIE U OOLIECTBE.



TEMATHYECKOE IINTAHUPOBAHMUE 7
KJIIACC

HaunmenoBanue pa3zzaena KomunuecTtso OcCHOBHOE coJiep>KaHne OcHOBHBIE BUJIBI IEATEIHLHOCTH 00Y4aIOIIUXCs
(Tembl) Kypca 4acoB
[IpencraBinenue TaHHBIX 7 [IpencraBieHue qaHHBIX OcBanBaTh CHOCOOBI NPEJICTABICHUS CTATUCTUYECKHX
B TaOnumax. [Ipakruueckue TTAHHBIX ¥ YHUCIJIOBBIX MAaCCHBOB
BBIYUCIICHHS I10 TAOIMYHBIM JAHHBIM. C TIOMOIIBIO TaOJUI] W JuarpaMM C HCIOJIb30BaHHEM
M3Bneuenue AKTYaJIbHBIX M BaXXHBIX JAHHBIX (IeMorpaduyeckue NaHHBIC,
1 MHTEPIpETALMS MIPOU3BOJCTBO MPOMBIILIEHHON
TaOTMYHBIX TaHHBIX. U CEIbCKOXO035MCTBEHHON MPOAYKIIMH, OOIIIECTBEHHBIC
[TpakTrueckas pabota U TIPUPOJHBIC SBIICHHUS).
«(Tabmuus. I'paduueckoe M3yuaTh MeTOAbI PAOOTHI C TAOIMYHBIMU
MpeaACTaBJICHUC TaHHBIX B 1 rpadUUeCKUMHU TTPEICTABIICHUSIMHU JJAHHBIX C
BHUJAC KPYT'OBBIX, ITOMOILBFO I_[I/I(I)pOBBIX PeCypCOB B X0/I€ MPAKTHYCCKUX
CTOJIOMKOBBIX (CTOJIOUATHIX) pabot
muarpaMm. UteHue u nocTpoeHue
arpamm.
[ Iprimepsl teMorpapuuecKux
uarpamm.
[TpakTudeckas pabota
«JlnarpamMmMbD»
OnucarenpHas CTaTUCTUKA 8 Yucnossie Habopbl. CpenHee OcBauBaTh MOHATHS: YUCIOBOI Ha0Op, Mepa IIEHTpaIbHON
apu(METHIECKOE. TEHJEHIUH (Mepa LIeHTpa), B TOM YHCIIe




MenuaHa 4icIOBOro Habopa.

'Y cTOMYMBOCTH MEIUAHBI.
[TpakTuyeckas padora

«Cpennue 3HaueHus». Hanbombiee
Y HauMeEHbIlIee 3HaYE€HHUS YHCIIOBOIO
HaOopa. Pazmax

cpenHee apudmeTuyeckoe, MeIuaHa.

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C TOMOILIBIO CPEHETO
apu(PMETUYECKOTO U MEUAHBbI.

PemnaThb 3agauu.

HN3y4aTh CBOMCTBA CPEHUX, B TOM YUCJIE C

MOMOIIBIO ITU(POBBIX PECYPCOB, B X0/

MPAKTHYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOIbIIIEE U HAUMEHbIIIEE 3HAYCHHS
YUCJIOBOI'0 MAacCHBA, pa3Max.

PemaTh 3a1a4u Ha BBIOOP CrIOCO0a ONTUCAHUS TAHHBIX

B COOTBETCTBUU C IPUPOJAON JAHHBIX U LEIIMU
MCCIICIOBAHMS

CrydaifHasi U3MEHUYNBOCTh

CryqaifHasi "3MEHUYUBOCTD
(mpumepsl). YacToTa 3HaUEHUN B
MacCHBE JaHHBIX. [ pynnupoBka.
I 'icrorpaMMel.

[TpakTyeckas pabora
«CnyJailHasg ”3MEHUYUBOCTbY

OcBauBaTh NOHSITHS: YaCTOTA 3HAUEHUI B MacCCUBE JaHHBIX,
rpYNIUPOBKA JaHHBIX, TUCTOrpaMMa.

CTpouTh 1 aHAJU3UPOBATH TMCTOIPAMMBbI, OAOUPATH
MOXOAALIMH mIar rpynnupoBku. OcBauBaTth rpaduyeckue

IMPCACTABJICHUA pa3HbIX BUI0B CﬂyqaﬁHOﬁ U3MCHYHMBOCTH, B TOM

gucIie
C TOMOUIBIO IMPPOBBIX PECYPCOB, B XO/I€
MPAKTUYECKON pabOThI

Benenue B Teoputo rpados

['pad, BepimHa, pedpo.
[IpencraBieHue 3anauu

c moMmol1sio rpaga. CteneHpb
(BaJIGHTHOCTD) BEPILUHBI.

Yucno pebep u cymmapHast

OcBauBaTh NOHATHS: Tpad, BepiinHa rpada, pedpo rpada,
CTereHb (BaJCHTHOCTh BEPIINHBI), LIETh

M IAKIL

OcBanBaTh NOHATHS. TIYTh B rpade, SUIepoB MyTh, 00Xo1 rpada,

OpPUEHTUPOBAHHBIH rpad.




cTerneHb BepiiuH. Llerns u
k. [IyTs B rpade.

[pencraBneHue o CBI3HOCTH Tpada.

06xox rpada (iIepoB MyTh).
IIpencraBneHue
00 OpUEHTUPOBAHHBIX

rpadax

PemaTh 3a1a4M Ha MMOKCK CYMMbI CTEICHEH BepiiuH rpada, Ha
MoucK 00xo/a rpada, Ha TOUCK ITyTeH

B OPUEHTHPOBAHHBIX Tpadax.

OcBauBaTh CIOCOOBI IPEICTABICHHUS 3a/1a4 U3 Kypca aureopsl,
FEOMETPUH, TCOPUHU BEPOATHOCTEH, APYTUX MPEIMETOB C
OMOIIIBIO TpadoB (KapThl, CXEMBI, 3JICKTPHUCCKHE IICTTH,
(YHKIIHOHAIBHBIC COOTBETCTBHS) Ha IIPUMEpax

BeposTHOCTB M yacToTa
CJIy4aifHOro COOBITHS

Ciiy4aifHbIN OIIBIT

U ciy4aiiHoe coObITHE.
BeposaTHOCTB ¥ 4acToTa
coObITus. Ponb
MaJIOBEPOSTHBIX

U TIPAaKTUYECKU JOCTOBEPHBIX
COOBITHI B TpUpOJIE

1 B oO1iecTBe. MoHera

U UTpaJibHAsi KOCTh B TEOPUU
BEPOATHOCTEM.
[TpakTuueckas pabora
«YacToTa BbIaieHUs Opiaa»

OcBanBaTh NOHATHA CITyYalHBIN ONBIT U

cilyyaiiHoe cOObITHE, MAJIOBEPOSATHOE U

[IPAKTUYECKHU JOCTOBEPHOE COOBITHE.

M3yuaTh 3Ha4MMOCTb MaJIOBEPOSITHBIX COOBITUH B

NpUpPOIE U OOIECTBE HA BaKHBIX MPHUMeEpax

(aBapuM, HeCUACTHBIE CIIyYaH, 3alIUTa NEPCOHATBHOMN
MH(pOpMaLIUK, ITepeayda JTaHHbIX).

M3y4yaTh poib KIACCHYECKUX BEPOSTHOCTHBIX MOAEIEN
(MOHeTa, urpajibHasi KOCTh) B TEOPUU BEPOSATHOCTEH.
HaOaronats M M3y4yaThb 4YacTOTYy COOBITUH B IPOCTBIX
HKCHEPUMEHTAX, B TOM YHCIIE C MOMOIIBIO U(POBBIX PECYPCOB,
B X0JI€ MMPAKTHYECKOU pabOThHI

O0o0mIEHHE,
CUCTEMAaTHU3alus 3HAaHUI

[IpencraBieHue JaHHBIX.
OmnucarenbHas CTaTUCTUKA.
BeposTHOCTH Cily4aitHOro
COOBITHSA

I1oBTOPATH U3yYEHHOE U BBICTPAUBATDH CUCTEMY 3HAHUM.
PemaTe 3a1a4M Ha IIPEICTABICHUE U OIIMCAaHUE JAHHBIX C
[TOMOILIbIO U3YUYEHHBIX XapaKTEPUCTHK.




O0Ccy:K1aTh MPUMeEPBI CTy4allHBIX COOBITHIA, MaJIOBEPOSTHBIX U
MPAKTUYECKH IOCTOBEPHBIX CITyYaTHBIX COOBITHIA, X POJIH B
MIPUPOJIC U KU3HH YEIOBEKA

OBILEE KOJIMYECTBO
YJACOB I10 [IPOTPAMME
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8 KJIACC

Onepanyu

HaumenoBanue paszzaena KonnuectBo OcHOBHOE cojiep:kaHue OcCHOBHBIE BU/IBI ICATEIHHOCTH 00YJaIOIIIXCS
(Tembl) Kypca 4acoB
[loBTOpenue kypca 7 4 IIpencraBieHue N1aHHBIX. IIoBTOPATH U3y4EHHOE U BBICTPANBATBL CUCTEMY 3HAHUM.
KJlacca OnucarenpHas CTaTUCTHKA. Pemarh 3a1auM Ha [Ipe/ICTaBICHUE U ONKUCAHUE JIAHHBIX C
CiydaiiHast ”3BMEHUNBOCTh. CpeJlHUE [TOMOILBIO U3YYEHHBIX XapaKTepUCTUK. PemiaTs 3agaum Ha
qricoBoro Habopa. Ciy4aifHbie [IPEACTABJICHUE IPYNIIMPOBAHHBIX JAHHBIX U OMUCAHUE CIIy4ailHOM
COOBITHS. M3MEHYHBOCTH.
BeposTHOCTH M 4aCTOTHI. PemiaTh 3a1a4m Ha ONpeIEJICHUE YACTOThI CIy4YailHBIX
Kitaccuueckue MoJenu Teopuun COOBITHIA, 00CYX/IEHNE TPUMEPOB CIIy4alHBIX COOBITHIA,
BEPOSITHOCTEM: MOHETA M UTpajibHAsl  [MaJIOBEPOSATHBIX
KOCTb U [TPAKTUYECKH JOCTOBEPHBIX CITy4alHBIX COOBITHIA, UX POJIU B
[IPUPOJIE U )KU3HU YEIOBEKA
OnucarenpHas CTaTUCTHKA. 4 OtknoHeHus. lucnepcus OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHAAPTHOE
PaccenBanue qaHHbIX YHCIIOBOTO Habopa. OTKJIOHEHHE, UCIIOJIb30BaTh 3TH XapAKTEPUCTUKH JUISI
CTaHJapTHOE OTKJIOHEHHE ONMCAHUS PACCEUBAHUS JAaHHBIX.
YHCIOBOrO HAabopa. BoiiBUraTh runoTe3bl 00 OTCYTCTBUU UM HAJIMUUU CBSI3H I10
/InarpaMmMbl paccEeMBaHUs AuarpaMMam pacceuBaHus.
CTpouThb quarpamMMbl pacCEMBaHMs 110 UMEIOLIUMCS JaHHBIM, B
TOM YHMCJIE C TIOMOIIBIO KOMIIBIOTEPA
MHoecTBa 4 MHOK€eCTBO, TOJAMHOXKECTBO. OcBauBaTh NOHATHA. MHOKECTBO, 3JIEMEHT MHOKECTBA,

MMOAMHOKECTBO.




HaI MHOXXCCTBAMMU. O6'beI[I/IHeHI/Ie,
repecedeHue, JOMOTHEHHE.
CoiicTBa onepanuii HaJl
MHOKECTBAMU:
[EPEMECTUTENBHOE,
CcoueTaTebHoE,
pacIpeeMTeIIbHOE,

BKJIFOUCHMH.

["pacduaeckoe

[IPECTABICHHE MHOXCCTB

BbINOJHATH ONepalu HaJl MHO)KECTBAMU: 00BETUHEHHE,
repecevyeHue, T0MOTHEHHE.

M cnoJib30BaTh CBOWCTBA: IEPEMECTUTEIBHOE, COYETATEIHHOE,
pacnpenenuTenbHoe, BKIoyeHus. Mcnoas3oBaTh rpaduyeckoe
Npe/ICTaBICHNE MHOYKECTB IIPH ONMCAaHWU PEATIbHBIX IPOIIECCOB

U SIBJICHUM, IPH PEILICHUH 33124 U3 IPYTUX YI€OHBIX MIPEIMETOB U
KypCOB

BeposTHOCTE ciydaiiHOTO
COOBITHUS

(DN1eMEeHTapHbIE COOBITHSI.
CriyqaifHbie COOBITHSA.
baronpusTCTBYIOLIME 3JIEMEHTapHbIE
coObITHS. BeposTHOCTH COOBITHI.
OnBITHI C PaBHOBO3MOKHBIMU
DIIEMEHTAPHBIMH COOBITHSIMHU.
Cry4aiiHblid BEIOOP.
[TpakTiueckas pabora

«OMBITHI

C PaBHOBO3MO>KHBIMHU
DIIEMEHTAPHBIMH

COOBITHSIMIN

OcBauBaTh NOHATHS: FIEMEHTAPHOE COOBITHE, CIIydaliHOE
CcOOBITHE KaK COBOKYITHOCTb OJIarONPHUSTCTBYIOLIUX
HIIEMEHTAPHBIX COOBITHH, PABHOBO3MOYKHBIE 3JIEeMEHTapHBIE
COOBITHS.

PemiaTh 3a1a4u Ha BHIYHCIICHUE BEPOSITHOCTEH COOBITHH 11O
BEPOATHOCTSIM JIEMEHTAPHBIX COOBITUN CITy4aiiHOTO OTIbITA.
Pemath 3a1a4n Ha BHIYKCIIEHUE BEPOATHOCTENW COOBITHIA B
OTIBITaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B TOM
qucie

C IIOMOIIBIO KOMIIBIOTEPA.
IIpoBoaAMTHL M U3Y4YATh ONBITHI
C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU




(C MCTIOJIE30BAHUEM MOHET, UTPATBHBIX KOCTEH, IPYTHX
MOJIeJIe) B X0/1€ TPAKTUYECKON paboThI

Benenue B Teoputo rpados

/lepeBo. CBoiicTBa fepeBa:
CIIMHCTBEHHOCTD IyTH,
CYIIICCTBOBAHHE BUCSYCH BEPIIHHBI,
CBSI3b MKy YHCIIOM BEPIIMH U
urcioM pedep. [IpaBuiio yMHOKEHUs

OcBauBaTh NOHSITHS: ISPEBO Kak rpad 0e3 MHKIIa, BUCSIAS
BepIMHa (JIUCT), BETBb JIepeBa, MyTh

B JIepeBe, TUaMETp JAepeBa.

M3y4aTh CBOICTBA JiepeBa: CYIIECTBOBAHUE BUCSYCH BEPIIUHBI,
€IMHCTBEHHOCTb ITYTH MEXIY ABYMSI BEPIIMHAMH, CBSI3b MKy
YICIIOM BEPIIUH M YKCIOM pedep.

PemiaTh 3a1a4¥ Ha TIOUCK U IEPEYHCIICHUE TyTEH B IepEBe,
OIpeIeIICHUE YUCIIa BEPIIIMH WK pedep B iepeBe, 00X0.1
OMHAPHOTO JIEpPeBa, B TOM YHCIIE C PUMEHEHUEM IpaBUiIa
VMHOXCHHS

CrnyqaifHbie COOBITUS

[IpoTHBOIIOI0)KHOE COOBITHE.
Huarpamma Oiinepa.
OObennHeHme U nepeceueHue
coObITHil. HecoBmecTHbIE
coObITHs. POpMYIIa CII0KEHUS
BEPOSITHOCTEM.

[IpaBuno ymMHOXeHUA
BEPOATHOCTEM.

YcnoBHas BEPOSATHOCTb.
HesaBucnmelie COOBITHSI.
IIpencraBnenue

OcBauBaTh NOHATHSA . B3aMHO IIPOTUBOIOIOXKHBIE COOBITHUS,
olepanyu HaJl COOBITUSMHU, OObEMHEHUE U TIepeceueHHe
coObITHH, Tarpamma Ditnepa (Ditnepa—BenHa), cOBMecTHbIE

1 HECOBMECTHBIE COOBITHSI.

M3y4aTh TeopeMbl O BEPOATHOCTH OOBEAMHEHUS IBYX COOBITUI
(popmytbl crioKEHHS BEPOSTHOCTEN).

Pemiath 3aa4u, B TOM 4ncie TEKCTOBBIE 3a7jaud Ha
oTIpeieTIeHNEe BEPOSITHOCTEH 0ObETMHEHHSI U TIEPECEeUCHUS
COOBITHI C TOMOIIIBIO YUCIOBOM MPSAMOH, Juarpamm Diisepa,
(hOPMYJIBI CIIOKEHUS




CIIy4aitHOTO DKCTICPUMEHTA B
BUJIC JIepeBa

BEPOSITHOCTEH.

OcBanBaTh NOHATHSA: [IPABUIIO YMHOKEHHSI BEPOATHOCTEH,
YCIIOBHAsl BEPOSATHOCTh, HE3aBUCUMBIE COOBITHSI IEPEBO
CIIy4ailHOTO OIIBITA.

M3y4aTh cBoiicTBa (ONpeesiCHNs ) HE3aBUCUMBIX COOBITHIA.
PemiaTh 3a1a4m Ha oNpeieIeHUe U NCII0Ib30BAHNE HE3aBUCUMBIX
COOBITHIA.

PemiaTh 3a1a4M Ha TOUCK BEPOSTHOCTEH, B TOM UHUCIIE

YCIIOBHBIX, C CIIOJIb30BAHUEM JIEpEBa CIy4ailHOIro OIbITa

O0001IeHNE,
CHCTEMATU3alMs 3HaHU I

[IpencraBieHue JaHHbBIX.
OrnucarenbHas CTaTUCTHKA.
['pads1. BepositHOCTh
CITy4alfHOTO COOBITHSI.

DIIEMEHTBI KOM6I/IHaTOpI/IKI/I

IToBTOPATH N3YYEHHOE U BBICTPANBATH CHCTEMY

3HAHWM.

Pemath 3a1auM Ha MpeICTaBICHNUE U ONHMCAHNE JAHHBIX C
MMOMOIIbIO U3YYEHHBIX XapaKTepUCTUK. PemiaTs 3axa4um c
pUMEeHEeHHEM TpadoB.

Pemath 3a1a4M Ha HAXOXACHUE BEPOATHOCTH CIy4aiiHOTO
COOBITHS 110 BEPOSITHOCTSIM 3JIEMEHTApHBIX COOBITUH, B TOM
qKCIIE B ONbITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU cOObITUsIMU. PemiaTs
3a/1a41 Ha HaXO0XJIeHHE BEPOSTHOCTEH 00beTMHEHNS U
repeceyeHus COOBITU, B TOM YHCIIe HE3aBUCUMBIX, C
MCTIOJIb30BaHUEM IpahUUeCcKUX MPEICTaBICHUH U AepeBa
CIIy4ailHOT'O OIIbITA.

Pemarh 3aga4u Ha nepevrciieHne KOMOMHAIM (ducia
MepEeCTaHOBOK, YHUCIIA COUETAHUM ),




Ha HAXOXICHUC BCpOHTHOCTeﬁ COOBITHI
C IPUMCHCHUEM KOM6I/IHaT0pI/IKI/I, B TOM YHUCJIE C
HCIIOJIb30BAHHUEM TPCYTI'OJIbHUKA ITackans

OBIIEE KOJIMYECTBO
JACOB I10 [IPOTPAMME
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HaumenoBanue paznena
(TeMbl) Kypca

Komnuectso
JacoB

OcHoBHOE cofepxKaHue

OCHOBHBIE BUBI ACATCIbHOCTHU O6yanOIHHXCSI

[ToBTOpeHue kypca 8
KJacca

[IpencraBienue JaHHBIX.
OmnucarensHas CTaTUCTHKA.
Orneparuy HaJi COOBITHSMH.
He3aBrucuMocTsb COOBITHH

IToBTOPATH N3y4EHHOE U BBICTPANBATH CHCTEMY
3HAHUM.

Pemath 3a7a4u Ha IPEJCTABIICHUE U ONIUCAHUE IAHHBIX.
PemaTs 3a1aun Ha HAXOXK/IEHUE BEPOATHOCTEH 00BEAMHEHHS U
nepeceyeHusi COObITHI, B TOM YHCII€ HE3aBUCUMBIX, C
UCTIOJIb30BaHUEM IpahUIECKHUX MPEICTABICHUH U AepeBa
CIIy4alHOTO OIBITA.

PemaTts 3aga4m Ha nepeuncieHre KOMOMHaAIMH (dncna
MIEPECTaHOBOK, YUCJIa COUYETaHUI),

Ha HaXO0XJEHHE BEPOSATHOCTEN COOBITHI

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIE C
MCII0JIb30BaHUEM TpeyrosbHUKa [lackans

DneMEeHTbl KOMOMHATOPUKHU

ITepecranoBku. @akropuan.

CoueTaHus U YMCJIO COUYETAHUH.

Tpeyronpnauk [lackais.
[TpakTuueckas pabora
«Bpruucnenre BEpoOATHOCTEN

C UCIIOJIb30BAHHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE IPABUIIO YMHOXKEHUS,
yHopsiIoueHHas rnapa, Tporika 00beKTOB, IepECTaHOBKA,
(dakTopuai yncia, COueTaHue, YMCIIO COUCTaHNUN, TPEYTOIbHUK
ITackais.

Pemars 3a7aum Ha iepeyncIeHUe yIOPSAOUYEHHBIX Map, TPOEK,
MEPEYNCIICHHE TIEPECTAHOBOK

Y COYETaHUM AJIEMEHTOB Pa3JIMYHBIX MHOKECTB.




KOMOWHATOPHBIX (QYHKIIMNA
AIIEKTPOHHBIX TAOIUI)

PemaTtp 3aa4um Ha TPUMEHEHHE YUCIIA COUYCTAHUN B
anredpe (CokparieHHOe YMHOKeHHE, OnHOM HbroTOHA).
Pemats, npuMeHsisi KOMOMHATOPHKY, 33]a4H

Ha BBIYUCIICHUE BEPOSITHOCTEH, B TOM YHCIIEC C TOMOIIBIO
AJIEKTPOHHBIX TAOJIUII B XOJI€ MPAKTUICCKOM PabOTHI

FGOMeTpI/IHGCKaH BCPOATHOCTD

["'eomeTpuueckas BEpOSITHOCTb.
Crnyyvaiinblif BIOOp TOUKH U3
¢Gurypsl Ha IJIOCKOCTH, U3
0Tpe3Ka, U3 IyTu OKPYKHOCTHU

OcBauBaTh NOHATHE TEOMETPUYECKOI BEPOSTHOCTH.
PemaTh 3a1aun Ha HAXOXKA€HUE BEPOSITHOCTEN B

OTIBITAX, MIPEJICTABUMBIX KaK BBIOOP TOUEK

13 MHOT'OYT'OJIbHUKA, Kpyra, OTpe3Ka WIH 1yTH OKPYKHOCTH,
YKCJIOBOTO IPOMEXKYTKA

Hcnbiranusa bepryim

Hcnbrtanue. Yenex u

Heynaua. Cepust

WCTIBITAHUH 7O MEPBOTO yCIEXa.
Hcnerranus beprymnn.
BepostHocTu coObITHII B cepun
ucneITaHui bepryim.
[TpakTuyeckas pabora
«HcnpiTanus beprymm»

OcBauBaTh NOHATHSA UCTIBITAHUE, 3JIEMEHTAPHOE COOBITHE
B UCIIBITAHUU (yCIIeX U Hey/aya), CepHsl UCIIbITaHUH,
HACTYIUICHHE [IepBOro ycnexa (Heyaauu), cepusi UCIbITaHUI
bepnyn.

Pemarhb 3a1aum Ha HaXOXACHUE BEPOATHOCTEN COOBITHI

B CEpUH UCIIBITAHUH J10 IIEPBOTO yCIIEXa, B TOM YUCIIE C
npUMeHeHHEM (OPMYIIBI CYMMBI T€OMETPUYECKON
IIPOrPECCHUM.

Pemath 3a1a4M Ha HaXOKJEHUE BEPOSITHOCTEN 2JIEMEHTAPHBIX
cOOBITHI B cepuH UCTIBITAaHUN bepHysuin, Ha HaXOXKeHHe
BEPOATHOCTH ONPEJEIICHHOTO YHUCIIA YCIIEXOB B CEPUH
ucnbITaHu bepHymm.

M3yuathb B X01€ IPAKTH4YECKOH PadoTHI,




B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB, CBOHCTBA
BEPOSITHOCTH B CEpUHU UCTIbITAaHUN bepHyum

CiydaifHasi BeTUUMHA

CrnydaiiHasi BeTUu4MHA U
pacnpezeneHue

BEPOATHOCTEM.

MatemaTnueckoe 0XKMIaHuE U
JUCIIepCHsl CIIy4alHON
Benn4uHbl. [IpumMepsl
MaTEMaTHYECKOT O OKUIAHUS KaK
TEOPETUYECKOIO CPETHETO
3HAYEHUS BEJIMYMHBI.

[TonsTHE 0 3aKOHE OOJIBIITNX YHCEIL.

N3mepenne BEpOATHOCTEN C
MOMOUIBIO YacToT. [ Ipumenenue
3aKOHa OOJIBIINX YHCEN

OcBouTh NOHATHS: CITyyaiiHas BEIUYMHA, 3HAUCHUE
CIy4ailHOUM BEJIMYMHBI, paCIIpeAeICHUE BEPOSATHOCTEH.
H3yuaTth n 00cyxaaTh IpuMeEpPbl JUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEJIMYMH (POCT, BEC

YeJIOBEKA, YNCIEHHOCTh HACEJICHMUS], IpyTue

M3MEHYMBBIE BEJIMUMHBI, pACCMAaTPUBABILIHECS

B KypC€ CTaTHUCTHUKH ), MOJICTIbHBIX CIy4ailHBIX BEIMYHH,
CBSA3aHHBIX CO CIIy4YallHBIMU ONbITaMU (OpOCaHUE MOHETHI,
UTPaTbHON KOCTHU, CO CIIy4ailHBIM BBIOOPOM H T. I1.).
OcBauBaTh NOHATHA. MATEMATUYECKOE OXKHUTAHNE
CIIy4ailHON BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYEHUE, JUCIIEPCUS CIIy4allHOM BEIMYMHBI KaK aHAJIor
JUCTIEPCUU YHCIIOBOTO Habopa.

Pemate 3a1a41 Ha BBIYMCIIEHUE MATEMATHYECKOTO
0’KMJIAHMS U TUCTIEPCUN JUCKPETHOMN CIIy4aiiHOW BEJTMYMHBI
I10 3aJaHHOMY PacIpeIesICEHUIO0, B TOM YUCIIE 3a/a4,
CBSI3aHHBIX CO CTPAXOBAaHUEM

U JIOTEPESIMH.

3HAKOMMTBCS C MATEMATUUECKUM OXKHJIAHUEM

U JUCIIEPCUEN HEKOTOPBIX PACIIPEIEICHUN, B TOM YHCIIE
pacnpeeneHus cay4yaiiHOW BEJIMUUHBI «9HUCIIO YCIIEXOBY» B
cepuu UCIbITaHuK bepHysum.




M3yuath yacToTy COOBITHS B TOBTOPSIOLIMXCS CITy4alHbIX
OIbITaX KaK CIy4yalHYIO0 BEJINYMHY. 3HAKOMHTBCS C 3aKOHOM
Oomnpiux ymcen (B popme bepHymum): mpu 60bIIOM YnCIe
OTIBITOB YacCTOTa COOBITHS OJIM3KA K €r0 BEPOSATHOCTH.
Pemarsb 3a1aum Ha U3MEpPEHNE BEPOSTHOCTEN C

MOMOIUIBIO YaCTOT.

O0cyk1aTh poiib 3aKOHA OOJIBIINX YUCEIT

B 000CHOBaHUM YaCTOTHOT'O METOa U3MEPEHUSI BEPOSATHOCTEIA.
OO0cy:x1aTh 3aKOH OOJBIINX YUCEI KaK MPOSBICHHUE
CTaTUCTUYECKON YCTOWYMBOCTH B U3BMEHUYUBBIX SIBJICHMSIX,
POJIb 3aKOHA OOJIBIINX YUCET B IPUPOJIE U B KU3HH

YernoBeKa

O0600611eH1Ee, KOHTPOJIb 10 [IpencraBieHue JaHHbBIX. IToBTOPATH N3YUYEHHOE U BLICTPANBATh CUCTEMY
OnucarenbHas CTaTUCTHKA. 3HaHUM.
BepoaTHoCTb ciryuaitHOTO Pemath 3a7a4m Ha IPECTABIICHUE U ONIMCAHUE IAHHBIX.
COOBITHS. DIIEMEHTBI PemaTts 3a1aun Ha HAXOX/I€HUE BEPOSTHOCTEN COOBITHI, B TOM
koMOuHatopuku. CiaydaifHble YHUCJIIE B OIBITAX
BCIIMYMHBI M pACIIPCACIICHUA C PaBHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITUSIMH,
BEPOATHOCTEHW 00BEIMHEHUSI U TIEpECEUeHHs COOBITUH,
BBIUHCIISATH BEPOSTHOCTHU B OIBITaX
C CepUsMH CIy4alHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34

JACOB I1O ITPOTPAMME




MNEPEYEHb (KOAUP®UKATOP) PACIPEJIEJEHHBIX 1O KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHHUM K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHUS U DJIEMEHTOB
COJEPXKXKAHUA

11O MATEMATHUKE

B ¢denepanbHbIX 1 perHOHAIBHBIX MPOLIEAYPaX OICHKH KauecTBa 00pa30BaHUs HCIOIb3YeTCs
nepeveHb (Koau(HUKaTop) pacipeieCHHbIX 0 KjaccaM MPOBepsIeMbIX TpeOOBaHUil K pe3y/IbTaTamM
OCBOCHHSI OCHOBHOU 00pa30oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs U JIEMEHTOB
COJICpKaHUs 110 MAaTeMaTHKE.

5 KJIACC

IIpoBepsiemble TPeOGOBaHUA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTenbHOI IPOrpaMMbl OCHOBHOTO 00I1IET0 00pa30BaHUs
pe3ynbrara
1 Yucna 1 BEIYUCIICHUS
11 [Tonumars U TPaBUIBHO ynoTpeosiTh TEPMUHBI, CBSI3aHHBIE C
' HaTypaJbHBIMH YMCIIaMH, OOBIKHOBEHHBIMH U JIECATHUHBIMH APOOSIMU
19 CpaBHHMBaTh U YIOPSAOYUBATH HaTypaJbHbIE YHWCJIAa, CPAaBHHUBATh B
' MPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, TECATHUHBIE TPOOH
CooTHOCUTH TOYKY Ha KOOPJAMHATHOU (4ncnoBoit) npsIMO ¢
13 COOTBETCTBYIOIIMM €M YHMCIOM M M300pa)xkaTh HaTypaJbHbIE YHCIA TOYKAMH Ha
KOOpJMHATHOM (YUCIIOBOM) IpsIMOM
14 BreimonusaTe apupMeTudeckre ACHCTBUS C HATypalIbHBIMU UYHCIAMHU, C
' OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEHIINUX CITydasix
15 BbINOMHATE NpOBEPKY, MPUKUJIKY PE3YJIbTaTa BEIYUCICHUN
16 OKpyrasTh HaTypaJIbHBIE YUCIIA
2 Pemenue TekcToBBIX 33184
21 PemaTh TekcTOBBIE 3371291 apUPMETHIECKUM CIIOCOOOM U C TOMOIIIBIO

OpTraHUu30BaHHOT'O KOHCYHOI'O Hepe6opa BCCX BO3MOXKHBIX BAPUAHTOB

Pemares 3amaum, cojaepkamMe 3aBUCUMOCTH, CBS3BIBAIONIME  BEITUYHHBI:
2.2 CKOPOCTb, BPEMsI, pACCTOSIHUE, 1I€Ha, KOJIUYECTBO, CTOUMOCTD




Hcmons30BaTh KpaTKUEC 3alluCu, CXEMBI, Ta6J'II/II_IBI, 0003HaYeHU IIpU pCHICHUHA

2.3
3aja4
[Tonp30BaThcs OCHOBHBIMU €IUHMIIAMU W3MEPEHUS: LIEHBI, MACChl, PACCTOSHMS,
2.4 BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHU €IMHUIIbI BEJIMUYMHBI Yepe3 Apyrue
W3Bnekarb, aHAIU3UpOBaTh, OLIEHUBATh HH(OpPMAIMIO, IPEICTABICHHYIO B
o5 Tabnuie, Ha CTOJNOYATOM JauarpaMme, WHTEPIPETUPOBATH IPEICTABICHHbIC
' JTaHHbIE, KCII0JIb30BaTh JAHHBIE IIPU PELICHUN 3a]a4
3 Harmnsiinas reomerpust
31 [Tonp3oBarbes r€OMETPUICCKUMH HOHSATHAMU: TOYKa,  TpsMasi,
' OTpPE30K, JIy4, Yroj, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYT'
3. [TpuBoANTE NpHMEPBHl OOBEKTOB OKPYKAIOIIEr0 MHpa, MMELUX (GopMy
' U3y4EHHBIX F€OMETPUUECKUX (HUryp
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYKO C yrjamMH: BEpIIMHA CTOPOHA; C
3.3 MHOTOYI'OJIbHUKAaMU: YroJjl, BEpIIMHA, CTOPOHA, JUAroHajlb, C OKPYKHOCTBIO:
paauyc, 1uaMeTp, UEHTP
34 N306paxaTh n3yuyeHHbIe reoMeTpuyecKre GUrypbl Ha HETMHOBAaHHON U
' KJIeTyaToi Oymare ¢ OMOIIbIO IIUPKYJISA U TMHEHKH
Haxonuts JUTAHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEpPEHUEM C
35 MOMOIIBIO JIMHEHKHU, CTPOUTh OTPE3KH 3aJlaHHOM JUIMHBI, CTPOUTH OKPY>KHOCTh
3a/laHHOTO pajunyca
36 Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IMPSMOYTOJIBHUKA, KBaApaTa il UX
: MOCTPOCHHMS, BEIYMCICHHS TUTOIIAIN U TIEpUMETpa
Bbluucnare mepuMeTp Y IUIOINAAb  KBajpaTa, MPsMOYTOJbHUKA, ULy,
3.7 COCTaBJIEHHBIX U3 MPSMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, n300pakeHHbIX Ha
KJIeT4aTou Oymare
38 [Tonp30BaTbCss OCHOBHBIMH METPHUYECKUMH €IMHUIIAMH W3MEPEHUS JUTHHEI,
' TUTOINAN; BRIPAKATh OJTHU €MHUIIBI BEIMIHHEI Uepe3 Ipyrue
Pacno3naBaTth mapannenenumnes, Ky0, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpPILINHA,
3.9 pedpo, TpaHb, U3MEPECHHUST;, HAXOIUTh H3MEPEHUS NapauIesienuea, Kyoa
310 Beruncnsars 00BeM KyOa, napauiesnenunena 0  33/laHHBIM
' U3MEPEHUSM, [10JIb30BaThCs €ANHUIIAMU U3MEPEHUS 00beMa
311 Pemate HecoXKHBIE 321241 HA U3MEPEHHE T€OMETPHUECKUX BETMYUH B

MPAKTUYCCKUX CUTYyalUIX




IIpoBepsieMble 3JIEMEHTbI COIEPKAHUSA

Kon IIpoBepsieMblii 3IIEMEHT COACPKAHMS
1 HatypanbHble uncna u Hyb
11 Harypanbsaoe uucno. Psx natypansabix uncen. Yucno 0. M3o0paxeHne HaTypalIbHBIX
' YHUCeN TOYKaMU Ha KOOPJAMHATHOU (YMCIIOBOM ) TIPSIMOMA
12 [Toznnmonnas CUCTEMa CYMCIICHUSA. Pumckas Hymepanus. Jecsatuunas
' CUCTEMA CUMCIICHUS
13 CpaBHeHHE HaTypaIbHBIX YNCEN, CPABHEHUE HATYpaJIbHBIX YKCell C HyslneM. OKpyrieHue
' HaTypaJbHBIX YHCEJI
CnoxeHue, BIYMTAHHUE, YMHOKEHUE U JIEJICHHE HaTypaslbHbIX uucesl. CBOICTBO HyId
14 IIPU CJIOKEHWM, CBOWCTBA HYJISI M €JUHULBI IpU yMHOXeHUH. llepemecturensHoe U
' COYeTaTesIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U YMHOXEHMS, PACIpPEeIUTENIbHOE
CBOMCTBO (3aKOH) YMHOKEHUS
15 Ucnons3oBanue OykB  misi  00O3HAYECHUS HEU3BECTHOTO KOMITOHEHTA U
' 3aMMcy CBOMCTB apu(pMETHUECKUX AEHCTBUIM
16 Jenurenn W KpaTHble  4YWCla, pa3jiokeHWe  Ha MHOxurend.  IIpoctele
' 1 coctaBHbIe uncia. [TpusHaku gemmmoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom
17 Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJeM. 3allUCh 4YHUCIAa B BHUIE CYMMBI Pa3psIHBIX
' cllara€MbIX
UucnoBoe BbIpa)keHHE. BplunciieHHe 3HA4YEHW YHCIOBBIX BBIPAXKEHUH, IOPSAIOK
18 BBINIOJTHEHUS JeiCTBUM. lcrnonb30BaHME INpU BBIYUCICHUSAX NEPEMECTUTENBHOTO U
' COYETaTeNIbHOTO CBOMCTB (3aKOHOB) CIIOKEHMS U YMHOKEHHs, PaclpeaeIuTeIbHOTO
CBOMCTBA YMHOXECHUS
2 Hpobu
[Ipencrasnenue o npobu Kak crmocode 3anrucu 4acTu BeauduHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBuiibHbBIE 1 HENMpaBUIbHBIE IpoOH. CMelIanHas 1po0b, MPEACTaBIEHUE CMEIIaHHOM
2.1 npoOW B BHUAE HEMPaBWIBLHONH JpOOM W BBIAEICHUE I1I€JIOM YacTH 4YHCIa W3
HEenpaBWIbHOH 1pobu. M300pakenue apoOeit ToukaMy Ha YMCIOBOM MpSAMOi
9 OcHoBHOe cBoiicTBO apobu. Coxpamienue npodei. IlpuBeaeHue npoOu K HOBOMY
' 3HaMmeHareno. CpaBHeHHE qpooeit
93 CrnoxeHue 1 BblYMTaHHE IpoOel. YMHOXKEHUE U JiesieHue Apo0eil, B3auMHO- 0OpaTHbIe
' npobu. HaxoxaeHne 4acTu 1enoro U Ieyioro 1Mo ero 4acTu
Hecatuunas 3anmuch napobOei. IlpencraBienue  gecaATH4HOM 1podu B BHIE
2.4 0OBbIKHOBEHHOH. M300pakeHre NecATHUHBIX Opo0eil TOUYKaMU Ha YUCIOBOM MPSIMOM.
CpaBHEHHE IECATUYHBIX TpoOei




Apudmernueckue JNEHCTBUS € JECATUYHBIMU npobsmu.  OkpyrieHue

2.5 .
JECSITHYHBIX Apo0eii
3 Pemenne TekCTOBBIX 3a/1a4
3.1 Pemenne TekCcTOBBIX 3a/1a4 apu(PMETHIESCKUM CIIOCOO0M
3 Pemenne nornveckux 3anau. Pemenne 3anad mepebopoM BceX BO3MOKHBIX BAPUAHTOB.
' Hcnonb30BaHue npu pelieHuy 3a1a4 Tabaull U CXemM
Pemenne 3anmay, conepkallMxX 3aBHUCUMOCTH, CBSI3bIBAIOIIUE BEJIWYHHBI: CKOPOCTD,
33 BpEMsi, PACCTOSIHHME, IIEHY, KOJMYECTBO, CTOMMOCTh. EJMHUIBI M3MEpPEHHs: MacChl,
' o0BeMa, IIEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXIY CIMHUIIAMU U3MEPCHHUS
Ka)KJ0W BEJTMYHUHBI
3.4 Pemrenre ocHOBHBIX 3aj1a4 Ha IPOOH
35 [IpencraBneHue qaHHBIX B BUAC TAOJIHII, CTOJIOYATHIX THArpaMM
4 Harnsnnas reomerpus
Harnsoueie npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK, Jyd,
4.1 yroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT. Yroi. [IpsiMoi, ocTpslii, Tymnoi u
Pa3BEPHYTHIN YTIIbI
JliinHa oTpe3ka, METpHYECKHWE CJWHWIBI JUIMHBL J[TMHAa JIOMaHOH, mepuMeTp
4.2 MHOTOYTOJIbHUKA. MI3MepeHre 1 TOCTPOCHUE YIIIOB C TIOMOIIBIO TPAHCIIOPTUPA
43 Harnsmaeie nipencraBienns o Gurypax Ha TUIOCKOCTH: MHOTOYTOJBHUK,
' MPSIMOYTOJIBHUK, KBaJpaT, TPEYTOJIbHUK; O paBEHCTBE QUTYD
N3ob6paxenue uryp, B ToM uucie Ha kieryaToi Oymare. [loctpoenne koHbuUryparmii
a4 U3 4acTeil  mpsMOM, OKPYXXHOCTM Ha  HEJIMHOBAHHOM M KieTdaToil Oymare.
' Hcnonb30BaHme CBOMCTB CTOPOH | YTJIOB MPSMOYTOJLHUKA, KBaIpaTa
[Tnomane MPSMOYTOJTbHHUKA u MHOTOYTOJTbHUKOB, COCTaBICHHBIX W3
4.5 MPSIMOYTOJILHUKOB, B TOM u4ucie (uryp, u300pakeHHbIX Ha KieTryaTod Oymare.
EauHUIB 13MEpeHus TUI0IIa N
Harnmsmaele  TnpeacTaBiieHHs O MPOCTPAHCTBEHHBIX — (UTYypax: MPSMOYTOJIBHBII
napajuiefienunena, Kyo, MHOrorpaHHUKd. M300pakeHre MpOCTEUITUX MHOTOTPAaHHUKOB.
4.6 Pa3Beprku xyba u napamienenunena. Co3nanue Moieieii MHOTOTPaHHUKOB (M3 Oymary,

IIPOBOJIOKH, IIJIACTUIIMHA U APYTHUX MaTepI/IaJ'IOB)

4.7

O0BeM MpSIMOYTOJIBHOTO Mapajuiesenumnena, kyoa. Enununsl usmepenus oobema




6 KJIACC

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’ILHO]7] nmporpaMmmal

Kox [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHOI IPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHUs
pe3ynbrara
1 Yucia u BEIYUCIICHUSA
3HaTh WM TIOHMMAaTh TEPMHUHBI, CBSI3aHHBIE C pA3JIUYHBIMU BHJAMU YHUCET U
11 crocobaMM WX 3alHcCH, MEePeXOJuTh (€CIM 3TO BO3MOXKHO) OT OIHOU (hOPMBI
3aKiCH YUCia K Jpyrou
19 CpaBHUBaTh U YHOpsA04YMBaTh HeNble  4Yuciia,  OOBIKHOBEHHBIE U
' JECSATUYHBIE TPOOH, CPAaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB
BbimonHsaTh, coderas YCTHbIE W TNHCbMEHHbBIE MPUEMBI, apu(MeTHUYEecKHe
13 JNEHCTBUS € HATypaJbHbBIMM U IEJbIMM 4YHCIAMH, OOBIKHOBEHHBIMU U
' JECSTUYHBIMU JIpOOSIMHU, TOJOXHUTEJIBbHBIMU U OTPULATEIbHBIMU YHCIIaMU
BbruncnsaTe 3Ha4eHMsI YMCIIOBBIX BBIPAXKEHUMN, BBIOJIHATH NPUKHUIKY U OLEHKY
14 pe3yibTaTa BRIYMCICHUH, BBITOIHATH IPe0Opa30BaHMs YMCIOBBIX BEIpRKEHUH Ha
' OCHOBE CBOMCTB apu(pMETHUECKUX NeHCTBUN
15 OxpyrisiTh Lenple  4Yuciia U JECATUYHBIC npoou, HaXO/JUTh
' npUOJIMKEHUS YnCell
CoOTHOCUTB TOUKY Ha KOOPAMHATHOMN MPSMOM C COOTBETCTBYIOLIMM €1 YHCIOM U
1.6 n300pakaTh yMcia TOUKaMU Ha KOOPAMHATHOM NMPsIMOM, HAXOAUTh MOJYJb YHCIIa
17 CooTHOCUTB TOUYKY B IPSIMOYTOJIBHOM cucreme KOOpJAMHAT C
' KOOpAMHATAMU 3TON TOUKU
18 OxpyrisaTh LHenple  uuciaa M JIECSATUYHbBIE apoou, HaXOAUTh
' NpUOIMKEHUS YU CET
2 Yucnosble 1 OYKBEHHbBIE BHIPAKEHUS
[TonumaTth W ynmoTpeOasATh TEPMUHBI, CBSI3aHHBIE C 3alMCBIO CTEIEHU YHUCIA,
2.1 HAXOJUTh KBaJpaT M KyO 4Mcia, BBIYUCIATh 3HAYCHUS YHCIIOBBIX BBIPAXKEHUH,
COJIepKAIINX CTEIEHU
9 [Tosnb30BaTbes MpU3HAKAMU AETMMOCTH, PACKIIAbIBATh HATypaJIbHbIE YNCia Ha

MMPOCTBIC MHOXKUTCIIN




2.3

ITonw3oBaThCA MaCIHTa6OM, COCTAaBJIATH IPOIOPUHHU U OTHOIICHUA

Hcmonbs30BaTh 6yKBbI JJIA 0003HAUYCHHS YHCEI pu 3arnucu MarcMaTU4YCCKUX

2.4 BBID@)KEHUI, COCTAaBIATh OYyKBEHHbIE BBIpAKEHUS U (OpPMYJbl, HAXOIUTh
3HaYeHUs OYKBEHHBIX BBIPAKCHUN
2.5 HaxonuTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA
3 Pemenne TekcTOBBIX 3a1a4
3.1 Permmars MHOTOIIIArOBBIE TEKCTOBBIC 331491 apH(PMETHUESCKIM CIIOCOOOM
Pemate 3agaum, cBs3aHHBIE C OTHOLIEHUEM, MPONOPLUOHAIBHOCTBIO BEIMYUH,
3.2 MPOLICHTaMH, peliaTh TPU OCHOBHBIE 3aJa4d HAa JPOOU U MPOLIEHTHI
Pemate 3amaum, coxaepkamuMe 3aBUCHMOCTH, CBSI3BIBAIOINME  BEJIMYHMHBIL:
CKOpOCTb, BpeMs, paccTosiHue, LICHY, KOJINYECTBO, CTOUMOCTb,
3.3 MIPOU3BOIUTENILHOCTh, BpeMsi, 00beM paboThl, HCIONB3Yys apudmMeTnyecKkue
NeMcTBUSA, OLEHKY, NPUKHUIKY; II0JIb30BaTbCs  €AMHHULIAMH  H3MEpPEHMs
COOTBETCTBYIOLUX BEIUYHH
3.4 CocTaBnsaTh OYKBEHHbIE BHIPAKEHUS 110 YCIIOBUIO 331a4H
W3Bnexarp UHPOPMAIHIO, MPEICTABICHHYIO B Tabnuuax, Ha
35 JUHENHOM, cToN0YaToll WM KpyroBol Juarpammax, HHTEPIPETHPOBATH
: HpeJCcTaBIeHHbIE JaHHBIE, HCII0JIb30BaTh JaHHbIE MIPH PELLICHUHN 3a7a4
36 [TpencraBnsTsb MH(POPMAIHIO C  TIOMOUIBIO TaOnuL,  JMHEHHOM
' U CTOJIOUATOMN AMarpamMmm
4 Harnsanas reomerpust
[lpuBoMTH TIpEMEPHI OOBEKTOB OKPYKAIOMIETO MHpa, HMEIIMUX (opMy
4.1 U3YYEHHBIX T€OMETPUYECKUX TUIOCKHX M TPOCTPAHCTBEHHBIX (DUTYp, TIPUMEpPHI
PaBHBIX U CUMMETPUYHBIX (QUTYP
N300pakaTh ¢  TMOMOIIBIO  IMPKYJs,  JUHEWKH,  TPAHCIOPTHpa Ha
4.2 HEJIMHOBAaHHOM M KJeT4aTo Oymare H3yueHHbIE IUIOCKHE T'€OMEeTpUUYEcKUe
¢Gurypsl u KOHPUTypaLuu, CHMMETPUYHBIE (PUTYPHI
[Tonp30BaThCs TEOMETPUUYECKIMH TOHATHUSIMHU: PaBEHCTBO (PHUTYp, CHMMETpPHS,
43 HCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CHUMMETpHEH: OCh
CUMMETpPHH, LIEHTP CUMMETPHH
HaxonnTe BENWYMHBI YIJI0B M3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH
a4 YIJIbI 33JaHHOM BEJIMYUHBI, I10J1b30BAaThCs IIPU PEILICHUM 3a1a4 TPaJyCHON Mepoi

YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSMOM, Pa3BEPHYTHIN U TYIION YIJIbI




4.5

Brrancnars JJIUHY JIOMaHOfI, NepuMETp MHOTI'OYI'OJIbHHUKA, II0JIb30BATHCA
CAMHHUIAMHU HU3MCPCHHA IJIMHBI, BBIPpAXATb OAHU CAWHUIBI U3MCPCHHA IJIMHBI
yepes Apyrue

4.6

Haxonauts, HCIIONIB3Ys YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXY IBYMs
TOUYKaMHU, OT TOUKH JI0 PSIMOU, JUIMHY ITyTH HA KBaIPaTHOM CETKE

4.7

Bbruucnsate  minomaab  GUryp,  COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIONIb30BaTh  pa30MeHHe Ha NPSIMOYrOJbHUKH, Ha paBHbIE (QUTYPHI,
JOCTpanBaHUE [0 MPSIMOYTOJIbHMKA, MOJIb30BaThCS OCHOBHBIMH €IWHULIAMU
U3MEpEHUs IUIOMIA[M, BBIpAXXaTh OAHHM EIWHUIBI U3MEPEHHUs IUIOLAAU Yepes3

Apyrue

4.8

Pacnio3naBate Ha MoOJEIAX H I/1306pa)KCHI/IHX nupamMuay, KOHYC, HUWIHUHIP,
HCIIOJIb30BaTh TCPMHUHOJIOIMIO: BEPIINHA, pe6p0, I'paHb, OCHOBAHHC, PAa3BCPTKaA

4.9

N3o0paxaTs Ha KJeT4aTON OyMare nNpsiMOYTOJIbHBIN MapauIeIenune]]

4.10

BeramucisTs 00BeEM MPpAMOYT'OJIBHOI'O napajuICcCIimIicaa, Ky6a,
IMOJIb30BAaThHCs OCHOBHBIMU CAMHUIIAMU U3MCPCHUSA o0beMa

411

Pemrats HCECJIOXHBIC 3aJa4yn Ha HaXO0XICHHUC IrCOMCTPHUUCCKHX
BCJIIMYHMH B IMTPAKTUYCCKUX CUTYyaAllUAX

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Kon IIpoBepsieMBlii 2IIEMEHT COIEPIKAHUS
1 Harypanbnsle uncna
Apudmernueckue AEWCTBUS C MHOTO3HAYHBIMHU HAaTypaJbHBIMM YHciIaMu. YucioBble
11 BBIpQKEHUS, NOPSAIAOK JAEWCTBUH, HCIONb30BaHWE CKOOOK. lcmonb3zoBanue npu
' BBIYHCIIEHUAX NIEPEMECTUTEIBHOTO U COUYETATENILHOIO CBOMCTB CIOKEHHS M YMHO)KEHMS,
pacnpeneMTeIbHOrO CBOMCTBA YMHOKEHHS
1.2 OxpyrieHrne HaTypaibHbIX YHUCEI
13 Jlenutenu u KpaTHBIC YHUCIIa, HAMOOIBIINI OOIIHIA JEUTENh 1 HAUMEHBIIIee o0I1Iee
' KpaTHoe. JlemuMOoCTh CyMMBI M IPOU3BEICHMS
14 Jlenenue ¢ octaTkom
2 Hpobu
21 OObIKHOBEHHAs! IpoOb, OCHOBHOE CBOWMCTBO ApoOu, cokparieHue Ipobdei. CpaBHeHHE
' W yIopsiiounuBaHue aApooeit
99 Pemienue 3a1a4 Ha HAXOX/IEHUE YaCTU OT LIEJIOTO U LIEJIOro O ero yacTtu. JpobHoe
' YHCII0 KaK Pe3ynbTaT JeNeHus




[IpencraBnenue NECATUYHOMN apodu B BUIE  OOBIKHOBEHHOM Ipobu

2.3 . .
Y BO3MOXKHOCTb IIPEJICTAaBICHNUS OOBIKHOBEHHOMN APOOH B BUJIE JECSITUYHOMN
JlecaTuunble poOM M MeTpuyeckas cucrtema mep. ApudMeTHyecKue ACHCTBHS H
2.4 YHCIIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U IECITUYHBIMU IPOOSIMU
25 Otnomenue. Jlenenne B JaHHOM OTHOIIEHMH. MacmTad, mpomopius. [Ipumenenue
' MIPONOPLMI IIPU PELICHUN 3a/1a4
IlonsiTue mnpoueHra. BplunciaeHue MpoLEHTa OT BEIWYMHBI U BEJIMYUHBL 110 €€
2.6 IIPOLEHTY. BpIpakeHHe MPOLEHTOB JECATUYHBIMM JpoOsimu. Pemienue 3amay Ha
IIPOLIEHTHI. BhIpaxkeHre OTHOLIEHUS BEJIMYUH B IIPOLIEHTAX
3 [TonoxurenbHbIEe U OTPULIATEIbHBIC YMCIIA
[TonoxurenpHple W oTpuLaTesnbHble uncna. Llenple umema. Mopaynes  ywmcina,
3.1 reoMeTpuueckas  MHTeprnperauus MoAyns uucina. VM3o0paxeHue uucen Ha
KOOpJAMHATHOU npsMoi. UncnoBsle npoMexyTku. CpaBHEHUE Yncen
3.9 Apudmernueckue JNEUCTBUS  C  TOJIOKUTEIIbHBIMU U OTPHULATEIbHBIMU
' YuCIaMu
[IpsimoyronbHast cucTeMa KOOpAMHAT Ha IUiockocTd. KoopauHaTel TOYKM — Ha
3.3 IUIOCKOCTH, abcuuMcca © opaumHata. IlocTtpoenwe  Touek W ¢uryp Ha
KOOPJAMHATHOM TIOCKOCTH
4 bykBeHHBIE BBIpa)KEHUS
IIpumenenune OykB JUISL 3aMucu MaTEMAaTHYECKUX BBIPAXECHUN U
41 npenioxeHuil. CBoiicTBa apudMeTHdYecKuX AeWcTBUN. ByKBEeHHBIE BBIpAXXEHUS H
' YHUCJIOBBIE IIOJCTAHOBKH. DyKBEHHBIE DPABEHCTBA, HAXOXKJIEHUE HEU3BECTHOIO
KOMIIOHEHTa
42 ®opmyiel, HopMyIBl IEPUMETPA U IJIOLIAM IPSIMOYTOJIbHUKA, KBaJIpara, oo0bemMa
' napajuiesienumnenaa u Kkyoa
5 Pemenne TekcTOBBIX 3a1a4
5.1 Perienue TeKCTOBBIX 3a/1a4 apu(METUYECKHM CIIOCOO0M
5 Pemenue nornueckux 3anad. Pemenne 3aqa4 nepedbopomM BCeX BO3ZMOKHBIX BAPHAHTOB
Pemenne 3amad, copepKamMx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYMHBI: CKOPOCTb,
BpEMsl, PaCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOIUTEIBHOCTD, BpEMs, 00BEM
5.3 pa0GoTbl. EnnHuIBl U3MEpeHHs: Macchl, CTOUMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.

CBs13b MCKAY €AMHUIaMU U3MCPCHUSA Ka)KﬂOﬁ BCIIMYHHBI




Pemmenne 3aJa4, CBA3aHHBIX C OTHOIICHHEM, MMpONIOPpUHUOHAIIBHOCTBIO

5.4
BEJIMYMH, IPOIIEHTAMH; PEILICHHE OCHOBHBIX 33]a4 Ha JPOOU U MPOLEHTHI
55 OneHka W NpHUKUAKA, OKpyriieHue pe3ynbrata. CocTaBieHHe OyKBEHHBIX BBIPAXKEHUH
' 10 YCJIOBHIO 33J]auHu.
56 [IpencraBnenue AaHHBIX C MOMOLIbIO TAOMUI U auarpamM. CtonO4arbie JuarpaMMbl.
' YreHue KpyroBbIxX Juarpamm
6 Harnsnnas reomerpus
6.1 Touka,  mpsmas, OTPE30K, qyd4,  yroia,  JOMaHas, MHOTOYTOJIbHHK,
' YEThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3anMHoe pacnosioxeHHue JABYX HPSMBIX Ha IUIOCKOCTH, TapajulelbHbIE MPsMBbIE,
' HEepPIEHIUKYIISPHbIE MTPSIMbIE
6.3 W3mepeHue paccTOSIHUN: MEXAY IBYMs TOYKaMH, OT TOYKH 1O HPSMOM, IJIMHA
' MapuipyTa Ha KBaJIpaTHOU CeTKe
6.4 M3mepeHue 1 oCTpoeHUe YIIoB C HOMOIIBIO TPAHCIOPTUPA
6.5 Bunsl TpeyrosbHUKOB: OCTPOYTOJIBHBIN, MPSAMOYTOJIbHBIM, TYIOYTOJIbHBIM,
' paBHOOEPEHHBIN, pABHOCTOPOHHUM
6.6 YerpipexyronbHUK. [IpSMOYTrONBHUK, KBaApatr: HCIIOJB30BAaHHE CBOWCTB CTOPOH,
' YIJIOB, AMaroHaien
N306paxenue F€OMETPUYECKUX ¢buryp Ha HEJIMHOBAaHHOMN Oymare c
6.7 WCTIOJb30BAaHUEM IIMPKYJS, JIMHEHKH, YroJlbHUKA, TpaHcrmoptupa. IloctpoeHust Ha
KJieTyaToi Oymare
6.8 IlepumeTp MHOTOYTOJIBHUKA
[lonatne momanu GUTypel, EIWHUIBI W3MEpeHHs IUiomanu. I[IpubiamkeHHOe
6.9 M3MEPEHHE TIOMaan PUryp, B TOM YUCII€ Ha KBAJIPATHOU CETKE
6.10 [TpubnmxeHHoe U3MepeHHe JUTMHBI OKPYXHOCTH, TUIOIIAIN Kpyra
611 Cummertpust: LEHTpaIbHas, oceBast U 3epKajbHas. [TocTpoenue
' CUMMETPHYHBIX (UTYp
Harnsimaeie mpeacTaBieHHss O TPOCTPAHCTBEHHBIX (HUTypax: NapaiuleNienures], Kyo,
pu3Ma, THpaMuIa, KOHYC, UIHHID, map u cdepa. M3o0pakeHue mMpoCcTpaHCTBEHHBIX
6.12 ¢uryp. [Ipumeps! pa3BepTOK MHOTOTPAaHHUKOB, LIWIIMHAPA U KoHyca. Co3/iaHue Mojienei
: MPOCTPAHCTBEHHBIX (puryp (13 Oymaru, MpoOBOJIOKH, IUTACTHIIMHA U APYTHX MATEPUAIIOB)
6.13 [Tonarue o0beMa, eAMHHUIBI U3MepeHus: oobemMa. O0beM MPSIMOYTOJIBHOTO

napajuiesenumesna, kyoa




7 KJIACC

HpOBepﬂeMLIe TpeﬁoBaHHH K pe3yJibTaTaM 0CBOCHUSA OCHOBHOM OﬁpaSOBaTeHLHOﬁ MnmporpaMmal

Kox [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOI'O 00IIIEr0 00pa3oBaHus
pe3ynbrara
1 Yucna v BEIYMCICHUS
11 Beinonusts, coyerast YCTHBIE U [MCbMEHHBIE IIPUEMBI,
' apupMeTHUecKue IeHCTBUS C pallMOHAIbHBIMU YUCIIAMU
Haxonute 3HaYeHHWs YHCIOBBIX BBIPAXEHUH, NPUMEHSTH pPa3HOOOpa3HbIC
1.2 CHocoObl ¥ IPUEMbl BBIYUCICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COAepKALIUX
OOBIKHOBEHHBIE H JICCATUYHBIC APOOH
[Tepexoauts OT oOaHON (OPMBI 3amKMCH 4YUCeN K Apyroi (mpeoOpa3oBbIBATh
13 NECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
' YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO JPOOb)
14 CpaBHUBaTh U YIIOPAI0UYNBATH PALlMOHAJIbHBIE YUCIIA
15 OxpyrisTs yncna
BBINONHATE NPUKUAKY M OLIEHKY pe3yjbTaTa BBIYMCICHHUH, OLEHKY 3HaueHHil
1.6 YHCIIOBBIX BBIp)KEHUH. BeimonsaTe JNEHCTBUSA CO CTENEHSAMU C
HATYpaJIbHBIMH ITOKA3aTEISIMU
17 [lpumeHAT, ~ NpHU3HAKKW  JETUMOCTH,  pas3lIOKEHHe  Ha  MHOXKUTEIH
' HaTypaJbHbBIX YHCEN
Pemrats MPAKTUKO-OPUEHTHPOBAHHBIC 3aJa4u, CBSI3aHHBIE C
OTHOILIEHHEM  BEJIMYMH, [POHNOPIHMOHAIBHOCTHIO  BEJIMYMH, MPOLEHTaMH,
18 UHTEPIPETUPOBATh  pe3ylbTaThl  pELICHHS  3a/ad ¢ Y4eTOM OrpaHWYEHUH,
CBSI3aHHBIX CO CBOIICTBAMHU pacCMaTpPUBAEMBIX OOBEKTOB
2 AnreGpanyuecKe BhIPAKEHHS
21 Hcnonb3oBath anreOpanyecKyro TEPMHHOJIOTHIO U CHMBOJIHKY,
' IPUMEHSTH €€ B POLIECCe OCBOSHHsSI yUeOHOT0 MaTepuaa
99 Haxomuts 3HAYEHHS OYKBEHHBIX BbIpayKEHUN Opyd  3aJaHHBIX
' 3HAYCHUSIX MTEPEMEHHBIX
23 Bemonuate  mpeoOpazoBaHus LEJOr0  BBIPQXKEHUS B  MHOTIOYIEH
' IPUBEJCHUEM MOAO0OHBIX CIIaraéMbIX, paCKphITHEM CKOOOK




BrimoaaaTs YMHOXCHUEC OAHOWICHA Ha MHOI'OWICH W MHOIO4JCHa Ha

24 MHOTOYJIEH, TPUMEHATH (POPMYIIBI KBaJpaTa CyMMBbI M KBaJIpaTa pasHOCTH
Ocy1ecTBIATh pa3I0KeHNE MHOTOWIEHOB HA MHOXKHUTEIH C IOMOLIBIO BEIHECEHUS
2.5 3a CKOOKHM OOLIEro MHOXKUTEJISA, TPYIIIUPOBKH CJIaraeMblX, IPUMEHEHUs (opMyIl
COKpAILICHHOI'0 YMHOKECHUS
26 [TpumensTh MpeodpazoBaHUst MHOTOWICHOB IS PEUICHUS PA3TUYHBIX 33/1a4 U3
' MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTUKU
97 Hcnonp30Barh CBOWCTBA CTENEHEN C HATYPAJIBHBIMU ITOKA3ATEISIMU JJIS
' peoOpa3oBaHus BEIpAKEHUIN
3 YpaBHEHMS U HEPABEHCTBA
Pemwlats sMHEHBIE YpaBHEHHMS C OJHOM IIEPEMEHHOM, IPUMEHss IIpaBUiIa
3.1 Iepexosa OT HCXOQHOIO YpaBHEHUS K paBHOCHIbHOMY eMmy. IIpoBepsrs,
ABJIAETCS JIM YUCIIO KOPHEM YPABHEHMUS
32 ITpumeHnaTH rpaduyeckue METO/bI IIPU  PELICHUU JIMHEWHBIX
' YPaBHEHHUH U UX CUCTEM
33 [TonGupats npuMepsl ap YUCe, IBISIOLUIMXCS peIIeHUeM JIMHEHHOTO YpaBHEHUS
' C IByMs1 IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IUIOCKOCTH IpaUK JMHEHHOTO YpaBHEHHUS C ABYMS
3.4 HEPEMEHHBIMHU; MOJIb3YSICh IPpauKOM, IPUBOAUTE IPUMEPHI PELICHUs YpaBHEHUS
35 PemaTs cucTeMsl ABYX IMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM
' qucie rpadpudecku
CocTaBisTh U penaTh JIMHEHHOE YPAaBHEHHUE UM CUCTEMY JIMHEMHBIX ypaBHEHUIN
3.6 10 YCIIOBUIO 33J1a4, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aa4H
MOJIyYEHHBIN pe3ybTaT
4 Koopaunats! u rpadguxu. @yHKIMH
N300pakath Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
41 KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATH YMCIIOBBIE IIPOMEXKYTKU
Ha aJareOpanyeckoM si3bIKe
42 Otmeuars B KOOPJIMHATHOU IIJIOCKOCTH TOYKA MO  3aJlaHHBIM
' KOOpJAMHATaM

4.3

Crpouts rpaduku JuHeWHBIX QyHKIMHA. CTpouTts rpaduk GyHKImMH Y = [X|




OnuceiBaTh € IIOMOIIBIO q)YHKI_II/Iﬁ HU3BCCTHLIC 3aBUCHUMOCTHU MCKAY BCIIMYNHAMMU!

44 CKOPOCTB, BpeMs, paccrosiHue, LICHY, KOJINYECTBO, CTOUMOCTb,
POU3BOIUTENLHOCTD, BpeMsi, 00beM PabOThI
4.5 Haxoauts 3HaueHne GyHKINU 110 3HAYCHUIO €€ apIyMEHTa
[Tonumats rpaduueckuii crnocod MpencTaBieHUs M aHanu3a HHGOpPMAIMH,
4.6 U3BJIEKaTh M  HMHTEPHPETHPOBAaTh HHGOpPMALMIO U3 IpaUKOB peabHbIX
MPOLECCOB U 3aBUCUMOCTEN
5 BeposTHOCTB M cTaTucTuka
Yurtate wuHOpManuio, NpeACTaBICHHYI0 B Ta0nMuax, Ha JUarpammax,
5.1 NPEACTaBIATh JIaHHBIE B BUAE TaOJUI], CTPOUTH IUArpaMMbl (CTOJIOWKOBBIC
(cronbuareie) U KPyroBbie) MO MaCCHBaM 3HAYECHUN
5 OnucelBaTb ¥ HMHTEPIPETUPOBATH pealbHble  YMCJIOBBIE  JIaHHBIE,
' IpeJICTaBICHHbIE B Ta0IMIIAX, HA JUarpammax, rpapukax
Wcnonb3oBarh i1 ONUCAaHUS JIaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU:
5.3 cpeaHee apu@meTHyeckoe, MeauaHa, HauOosblliee M HauMEHbIIee 3Ha4yeHus,
pa3zmax
HNmers mnpencraBieHne O CIy4aliHOM M3MEHYMBOCTM Ha IpUMEpPAaxX IEH,
5.4 (bu3nUecKuX BEIUYMH, aHTPOIOMETPUYECKUX ITAHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH
6 ['eomerpust
Pacrnio3HaBaTh M3y4eHHBbIE T€OMETpUYECKHE (DUTYpBI, ONpeNeNiaTh UX B3aUMHOE
pacroyio’keHue, 1300paXkaTb reOMETpHUUECKUe (PUTypHl, BHIIOIHATh YEPTEKU 10
6.1 YCIOBUIO 3amauyu. M3MepATh JMHEWHBIE W YIJIOBBIE BEJIMYUHBI. Pemars 3amaun
Ha BBIYHCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB
Jlenate rpyOyIo OIIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B peaibHON
6.2 KHU3HH, pa3MEPOB NMPUPOTHBIX 00BEKTOB. PasnuuaTh pa3mMepsl 3TUX 0OBEKTOB MO
MOPSAJKY BEINYMHBI
6.3 CTpouth 4epTeKu K reOMETPUUECKUM 3a]lauaM
[losnb30BaTbes MpU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh MPU3HAKU
6.4 U CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB ITPH PELIEHUH 3a]1a4
65 [IpoBonuTh JIOTUUYECKUE paccyXIeHUs C  HCIIOJIb30BaHUEM
' T€OMETPUUYECKUX TEOPEM
[Tonp3oBaTbcss MpU3HAKaAMM  PABEHCTBA  MPSIMOYIOJbHBIX  TPEYrOJIbHHUKOB,
6.6 CBOMCTBOM  MeJHWaHbl, IPOBEJCHHOW K THUIOTEHY3€ IPSIMOYTOJIbLHOTO

TPCYroJIbHUKA, B pCHICHUH TCOMECTPHUICCKUX 3aa4d




6.7

OnpenensaTs NapauieNbHOCTh IPSAMBIX C IOMOILBIO YIVIOB, KOTOpbIE 00pa3yer ¢
HUMHU cekymas. OnpenensaTh NapaieIbHOCTh IPSIMBIX € IOMOULIbIO PaBEHCTBA
PAcCCTOSIHUM OT TOYEK OJTHOM NPSIMOM 10 TOUEK APYTrOH IPsIMOi

6.8

Pemate 3aaun Ha KiieTuaToi Oymare

6.9

[IpoBOIUTH BBIUMCIICHUS U HAXOAUTh YHCIIOBbIE M OYKBEHHBIC 3HAYCHUS YTJIOB B
T€OMETPUUYECKHUX 3aJa4yaX C HCIIOJIb30BAHMEM CYMMBI YIJIOB TPEYTrOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPH MEPECCUCHUH IBYX
NapaJuIeIbHBIX NMPSAMBIX CeKyllel. Pemars npakTuueckue 3ajauyi Ha HaXOXKICHUE
yIJI0B

6.10

Bnagers mnonsTueM TCOMCTPHUUCCKOIO MCECTa TOYCK. YMeTh OIIpCACIIATH
6I/ICC6KTpI/Icy yria u CepeﬂI/IHHHﬁ MNEPNCHAUKYJIIAPD K OTpE3KY KakK
TCOMETPHUICCKUC MCCTA TOYCK

6.11

@opMynupoBaTh  ONPENEIICHUS  OKPY)KHOCTM M Kpyra,  XOpAbl H
JUaMeTpa OKPYKHOCTH, MOJb30BaTbCSl MX CBOMCTBAMHM. YMEThb NPUMEHATH 3TU
CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bnagerr nonsTHEM OITMCAaHHOH OKOJIO TPEYroJIbHUKAa OKPYKHOCTH, YMCTHb
HaxXoJuThb €€ LCHTDP. ITons30BaThCA (I)aKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICLI YIJioB
TPECYroJIbHUKa TICPECCKAKOTCA B OIHOM TOYKEC, U O TOM, YTO CCPCAUHHBLIC
NEPNCHAUKYJIAPBI K CTOPOHAM TPCYTOJIbHUKA IIEPECCCKAOTCA B OJHOM TOYKE

6.13

Bnaners moHsATHEM KacaT€lIbHOH K OKPY’KHOCTH, IIOJIb30BATHCA TeopeMoﬁ 0
NEPNCHAUKYIIAPHOCTU KacaTellbHOM 1 paanyca, HpOBCACHHOI'O K TOUKE KaCaHUA

6.14

ITonn3oBatnes HpOCTCﬁHIHMH reoOMETpUICCKUMU HCPABCHCTBAMM,
IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

IIpoBOIUTE OCHOBHBIE TI'€OMETPUYECKHE IOCTPOEHHUSI C IOMOILUBIO HUPKYJIS U
JIMHENKHA

IIpoBepsiemble 3JIeMEHTBI CO/IePKAHUS

Kon [TpoBepsieMblii 2IEMEHT COJIEPKAHUS
1 Uwcna v BEIYUCTICHUS
JlpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, MEPEX0]l OT OAHOW (OPMBI 3amUCH ApOoOeH K
11 apyrou. IloHsATHe palMOHAIBHOIO 4YHMCIA, 3allUCh, CPAaBHEHHE, YIOPSANOYMBAHUE
paIMoOHABHBIX YHCE




ApudmeTrnueckue JeHCTBHS ¢ pallMOHATLHBIMU YKciIaMu. PerieHnue 3aa4d u3 peanbHO

1.2
IIPaKTUKU Ha YacTH, Ha Apoou
13 CreneHb C HaTypaJbHBIM IIOKa3aTeleM: OMpeesieHHe, MpeoOpa3oBaHHE BHIPAKEHUH
' Ha OCHOBE OIIPEJENICHUs], 3aIIUCh OOJIBIINX YUCET
14 ITponeHTsl, 3anUCh MPOLIEHTOB B BUJIE IPOOU U APOOH B BUJIE MPOLIEHTOB. TpU OCHOBHbIE
' 3aJa4y Ha POLIEHTHI, PEILICHUE 3a1a4 U3 PEATIbHON PAKTUKU
15 IIpumenenue IIPU3HAKOB JEIMMOCTH, pasnoxeHue HA  MHOXXHTEJIN
' HaTypaJIbHBIX YUCEIl
16 Peanbhbie 3aBHCHMOCTH, B TOM qucie npsimast U oOparHas
' IIPONIOPLIMOHAIEHOCTH
2 Anrebpanueckue BbIpaKEHUS
21 [IepeMeHHBIE, YUCITOBOE 3HAYEHNE BBIPAKEHUS C TIEPEMEHHOM. JlOITyCTUMBIE 3HAYEHUS
' IIEPEMEHHBIX
9 IIpencraBieHyue 3aBUCUMOCTH MEXy BEINYMHAMHU B BHJE (HOPMYIIBL
' Berancnenus o popmynam
23 [IpeoGpazoBanue OYKBEHHBIX BBIPAKEHUM, TOKJIECTBEHHO paBHbIE
' BBIpaKEHUA
2.4 CBolicTBa CTENEHN € HATypaJIbHBIM IIOKA3aTEIEM
25 OpHowneHbl 1 MHOrOwIeHbl. CTeneHb MHOrousieHa. CloxeHue, BBlUNTaHUuE, YMHOXKEHUE
' MHOI'OYJIEHOB
@opMyIIbl COKPAIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBI M KBajapar pazHoctu. Popmyna
2.6 Pa3HOCTH KBaAparToB. Pa3iokeHne MHOIOYJICHOB Ha MHOMKUTEIU
3 VYpaBHEeHUs
31 VYpaBHeHHE, KOpEHb YypaBHEHHS, IpaBWia MHpeoOpa3oBaHUS YpaBHEHMS,
' PaBHOCUJIBHOCTh YPaBHEHH
32 JInneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOI'O ypaBHEHUS,
' pelnIeHue JIMHENHBIX YPaBHEHUI
33 CocrapieHre ypaBHEHUH 10 YCIOBUIO 3a71auu. PellleHre TEKCTOBBIX 337]a4 C TOMOIIBIO
' ypaBHEHUH
3.4 JIuneitHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk
CucreMa IByX JMHEWHBIX YpaBHEHUH C JBYMs IMEpeMEHHbIMH. PermeHue cucreMm
3.5 ypaBHEHHH cr10COOOM MOJCTaHOBKH. [IpuMepsl pemmeHus: TEKCTOBBIX 337ay C MOMOIIBIO

CHUCTEM ypaBHEHUU




Koopaunatse! u rpaduku. OyHKITUH

4.1 Koopaunara To4uku Ha psSMoi
42 Hucnossle IpOMeXyTKH. PaccTosiHrEe MeX Iy ABYMs TOUKaMU KOOPAMHATHOM MPSAMOU
43 [IpsimoyronbHas cucrema koopauHar, ocu OX u Oy. AGcuucca u opiuHaTa TOYKU Ha
' KOOPJAMHATHOW INIOCKOCTH
44 ITpumeps! rpadukoB, 3an1aHHbIX GopMynamu. UTeHHe rpagKOB peaabHbIX 3aBUCUMOCTEH
4.5 [onsarue ¢pynkumu. ['paduk ynkun. CoiicTBa QyHKIMH
4.6 Jluneitnas pynkuus, ee rpaduk. I'paduk Gynkuuu y = |X|
47 I'papuueckoe pelieHue  JMHEHHBIX ~ ypaBHEHUM M CHCTeM  JIMHEHHBIX
' YpaBHEHUU
5 BeposiTHOCTB 1 cTaTHCTHKA
[IpencraBnenne AaHHBIX B BHIE TAaONHWI, AUarpamm, rpadukoB. 3amojHEHHE TaOJIHII,
YTEHUE M IMOCTPOEHHE AMarpamMM (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYroBhIX). UreHue
51 rpadMKOB pealbHbIX IpoleccoB. M3BieueHne uHpopMaluyu U3 AMarpamMm M TaOmIuL,
UCIOJIb30BAHUE U UHTEPIPETAlNs JaHHBIX
OnwucarenpHasi CTaTHCTHUKA: cpefHee apudMeTndeckoe, MeAraHa, pazMax, HaubosbIee
5.2 U HauMEHbIIee 3HAaueHUs Habopa UHUCIOBBIX JaHHBIX. Ilpumepsl ciyuaitHO#
U3MEHUYUBOCTH
CnyyailHblli SKCIIEpUMEHT (OMBIT) W cilydyailHOe coObITHEe. BeposTHOCTP U 4YacToTa.
53 Ponbp ManoBeposATHBIX M MpPaKTUYECKH JOCTOBEPHBIX COOBITUH B TNpPUPOJE U B
' obmecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepummna, pebpo. Crenenp BepmHHbL. Yucio pebep M cymMMapHas CTeleHb
£ 4 BepunH. [IpencraBnenne o cBszHoctu rpada. Llenu u nukisl. [lytu B rpagdax. O6xox
' rpada (siinepoB nyTh). [lpencrasnenne 06 opueHTHpoBaHHOM Ipade. Pemenue 3amay ¢
MOMOIIIBIO TpadoB
6 I'eomerpus
Havanphbie mousitusi reomerpun. Touka, mpsiMasi, OTPe30K, Jyd. Yroi. Buasl yrios.
6.1 Beprukansubele M cMexHble yriuel. buccekrpuca yrima. JlomaHas, MHOTOyroibHUK.
[MapannenbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
6.2 CummeTpuyiHbIe ¢urypsl.  OcHOBHBIE CBOWCTBA  OCEBOM  CHMMETpPHH.

IIpuMepsl CHMMETPUH B OKPYKAIOLIEM MUPE




OcHOBHbBIE MOCTPOEHUSI C MOMOIIBI0 IUPKYJIS U JuHeiku. TpeyroiabHuK. BeicoTa,

6.3 .
MeraHa, OMCCeKTpHUCa, NX CBOMCTBA
6.4 PaBHOOEIpEHHBIIH U  PaBHOCTOPOHHMMU TPEYTrOJIbHUKH. Hepasencrso
' TPEYroJabHUKA
65 CpoiicTBA M IpU3HAKU  PAaBHOOEIPEHHOIO TPEYTOJIbHUKA. [Tpusnaku
' pPaBEHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa U  TPU3HAKH HapaJlyIeIbHBIX IPSMBIX. Cymma YIJI0B
' TPEYrojabHUKa. BHEIIHNE yTIiIbl TPEYTOJIbHUKA
[IpsimoyronbHblil TpeyroapHUK. CBONCTBO MeIMaHbl INPSIMOYTOJIBHOTO TPEYrOJbHUKA,
6.7 IIPOBEJIEHHOW K runoreHyse. [Ipu3Haku paBeHCTBa NPSMOYIOJBHBIX TPEYTOJIBHUKOB.
' [IpsiMoyTonbHBIM TpEyroubHUK ¢ yriaoMm B 30°
HepaBeHcTBa B TeOMETpHM: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O IJIMHE
6.8 JIOMaHOH, TeopemMa O OonblieM yriae U OOJbLIEH CTOpPOHE TPEyroJibHUKA.
[lepneniukynsip ¥ HaKJIOHHAs
6.9 I'eomerprueckoe MECTO  TOYeK.  buccekTpuca yrjla W CEpEOUuHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK
OkpyXKHOCTb M KpyI, XOpAa M JAHaMeTp, UX CBoicTBa. B3aumHOe pacmnosoxxeHue
6.10 OKpy’KHOCTH M npsMoil. KacatenpHas U ceKymlas K OKpY>KHOCTH
611 OxpyKHOCTb, BIIMCaHHAs B yroi. BrnucaHHas M onucaHHas OKPYXHOCTHU

TPEYTOJIbHUKA




8 KJIACC

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’ILHO]7] nmporpaMmmal

Kox [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O 00I1IEr0 00pa30BaHus
pe3ynbrara
1 Yucia u BEIYUCIICHUSA
Hcnonb30BaTh HAYAJIbHBIE MTPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX YUCEI
11 JUIsL CpaBHEHMS, OKPYIJIEHHUS UM BBIYMCICHUH, H300paXkaTh [1€HCTBUTEIbHBIC
' YKCJIa TOYKAMU Ha KOOPJIUHATHOM MPSMOU
[IpumensaTs mnoHATHE apU(METHUYECKOrO KBaJApaTHOrO KOPHS, HaxoJIuTh
19 KBaJIpaTHbIE KOPHHU, UCHOJIB3YsI MPU HEOOXOAUMOCTH KAIbKYISTOP, BHIIOIHATH
' npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIUX KBaJpaTHbIE KOPHH, HCIONb3YS
CBOICTBa KOpHEM
13 Hcnonbs3oBark 3amucy  OOJBIIMX W MalblX YHCET C IOMOIIBIO
' JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanueckue BbIpaKEeHUs
[IpuMeHATh  MOHATHE CTENEHHM C  LEIbIM  IIOKA3aTeJIeM,  BBINOJIHATH
2.1 peoOpa3oBaHus BBIPAXKEHHH, COEPIKALIUX CTENIEHH C LEIbIM MTOKa3aTeleM
BBINONHATE TOXKAECTBEHHbIE MPEOOpa3OBaHMsl PAllMOHAIBHBIX BBIPAKEHUH Ha
2.2 OCHOBE MpaBWUJ  JEMCTBUH  HaJ  MHOIOWIEHAMHM U airedpanyecKuMH
IpoOsIMU
2.3 PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKHUTEIH
24 [IpumensTh npeobpa3zoBaHus BBIPAKEHHUH Ui peIIeHUs Pa3IMYHbIX 337134 U3
' MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 PEATILHON ITPaKTUKU
3 VYpaBHEHMS U HEPABEHCTBA
Pemarp nuHeliHble, KBaJpaTHblE YPaBHEHHMS W palMOHAJIbHBIE YypaBHEHUS,
3.1 CBOJIAIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C IByMs IIEPEMEHHBIMU
IIpoBoNTH IIpOCTENIINE HCCIIETOBAHUS YPABHEHUN U CUCTEM YPaBHEHHW, B TOM
39 YHclie ¢ IPUMEHEHNEM rpapuuecKuX MpeCcTaBleHui (YCTaHaBINBATh, UMEET JI
' YpPaBHEHUE WJIM CHCTEMA YpPaBHEHUM pEIIEHHUs, €CIM HMEET, TO CKOJbKO, U
npouee)




3.3

[Tepexomuts OT crnoBecHOH (GOPMYIMPOBKH 3a7aud K ee anredpamdecKoit
MOACIIM C IMOMOMIBIO COCTABJICHUA YpPaBHCHHA WU CHUCTCEMBbI ypaBHeHHﬁ,
HHTCPIIPECTUPOBATH B COOTBETCTBUHN C KOHTEKCTOM 3ajJa4dn HOJIy‘-I@HHLIﬁ
pe3ynbTaT

3.4

[IpuMeHsTh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLCHKH, PElIaTh
JUHEHHbIE HEpaBeHCTBA C OJIHOM TMEepeMEeHHOM M HX CHCTEMbl, J1aBaTh
rpaduyuecKyr0 HWUTFOCTPALMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB

DOyHKIMHU

41

[lornMaTh W WCHONB30BaTh (DYHKIIMOHAIBHBIC TOHSTHS W SI3BIK (TEPMHUHBI,
CUMBOJINYECKHE 0003HAYCHHS), ONMPENEISITh 3HAYeHHE (YHKIMH MO 3HAYCHUIO
apryMeHTa, OlpeieNsaTh CBOWCTBa (DYHKIIUU 1O ee rpaduKy

4.2

Crpouth TpaguKu 3IeMEHTApHBIX (YHKIHMHA BUA: yi_, y=x4

y = X%, y = |X|, omuchBaTh CBOMCTBa YHCIOBOH (YHKIHH 1O e rpaduKy

BepOHTHOCTB 1 CTaTUCTHUKA

5.1

W3BnekaTb M 1NpeoOpa3oBbIBaTh HH(POPMALMIO, NPEACTABICHHYIO B BHJE
TabJIMIL, JUarpaMm, rpaguKoB, MPEACTABIATh JaHHBIE B BUJE TaOJIUL, UArpaMM,
rpadukoB

5.2

OnuceiBaTh J@aHHBICE C TTOMOIIBI0 CTATUCTHUYECKUX TIOKa3aTeliel: CpeIHUX
3HaUeHUH W Mep paccenBaHusa (pa3Mmax, JHUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE)

5.3

Haxom/m) YaCTOTHI YMCIIOBBIX 3HAYSHUM M YaCTOTHI CO6I)ITI/II\/II, B TOM YHCJIE 110
pe3ynbTaTaM U3MEpPEeHUN U HaOTIOICHU

5.4

HaxoauTth BepOSITHOCTH CiydyallHBIX COOBITUH B OMNbBITaX, 3Has BEPOATHOCTU
JJIEMEHTAPHBIX COOBITUH, B TOM UYHCIE€ B ONbBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMHU

5.5

Hcnonbe3oBate rpaduyeckue MOJIEJH: JIEPEBO CIIy4ailHOT O
AKCIIEPUMEHTA, IUarpaMMsbl Jilsiepa, YUCIIOBas IpsMast

5.6

OHepI/IpOBaTL MNOHATHUAMU: MHOXKCECTBO, IMOAMHOXCCTBO,; BBIIIOJHATL OIICpallnn
Haa MHOXCCTBaAMU: OGLGILI/IHGHI/IC, NnepeCceUCHucC, MAOMOJHCHUC, NCPCUYUCIIATH
9JICMCHTLI MHOXKXCCTB, IPUMCHATDH CBOMCTBA MHOXKECTB




o.7

Hcnonb3oBate rpaduyeckoe NpeACcTaBICHUE MHOXKECTB M CBSI3eH MEXIy HUMHU
JUIsl ONKMCAaHMs IPOLIECCOB M SIBJIICHUM, B TOM 4YHUCIJIE IIPU PELICHUU 3a1a4 W3
JpYrux yuyeOHBIX MPEAMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBats OCHOBHBIC BH/JIbI YCTBIPEXYTOJIbHUKOB, ux 3JIEMCHTHI,
MMOJIb30BAaThCS MX CBOHCTBaMU npu pClICHUU T'COMCTPHUYCCKUX 3aaaqd

6.2

[IpuMeHATh CBOWCTBA TOYKH TMEPECEUCHUS] MEIUaH TPEYrojibHUKA (LIEHTpa
Macc) B PEIICHUH 33124

6.3

BJIaIleTI) IIOHATUEM cpeaHeﬁ JIMHUW TPCYTOJbHUKA W Tpancuuu, NpuMCHATh UX
CBOMCTBAa IIpM pELIEHUM TIeOMETpuYecKHX 3anad. Ilomp3oBarbes Teopemoin
Qdaneca M TEOPEeMOl O NPOMOPLUUOHATIBHBIX OTpE3KaX, MPUMEHATh UX I
PCIICHHUA ITPAKTUYCCKUX 3aaa4

6.4

IIpumensTH IIPU3HAKH nojo0us TPEYrOJIbHUKOB B  PELICHUU
FeOMETPUYECKUX 3a1a4

6.5

[Tome3oBatbest  Teopemoit [ludaropa st pemieHHss TEOMETPUYECKHX U
MIPAKTUYECKUX 3a7ad4. Crpouts MaTeMaTUYECKYIO MOJENb B
MPAKTUYECKUX  3a7adaxX, CaMOCTOATENIbHO [JeJaTh 4YEPTEX U  HAXOAUTH
COOTBETCTBYIOIIHEC JJIMHBI

6.6

Brmagere TOHATHAMHM CHHyCa, KOCHHYCa MW TaHI€HCa OCTPOrO  yria
IIPSIMOYTOJIBHOTO TPEYroJbHUKA. [101630BaThCS ATUMU MOHATUAMHU JJI PEILICHUS
MIPaKTUYECKUX 3a1a4

6.7

Boruncnate  (pa3nuuHbIMM crioco0aMu) IUIOUIa/lb TPEYroJbHUKA | IUIOIIAIN
MHOTOYTOJIbHBIX ~ (QUIyp (MOJIB3YSICh, I/I€ HEOOXOIUMO, KaJIbKYJISATOPOM).
[TprMeHSATH MOJTyYeHHbIE YMEHHUS B IPAKTUUYECKUX 3a/1auax

6.8

Buiagers NOHATUAMHU BIMCAHHOTO U LEHTPAJIBHOIO yIja, UCIIOJIB30BAaTh TEOPEMBI
0 BIIMCAaHHBIX YIJaxX, yriax MEXIy XOpAaMu (CeKyUIMMH) U YIJe MEeXIy
KacaTeJIbHOM M XOPAOH ITPU PEIIEHNH IT'€OMETPUUECKHX 3a/1a4

6.9

Brnagerp  moHATHEM ~— ONKMCAHHOTO YETBIPEX YT OJIbHUKA, IIPUMEHSATH
CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJbHUKA IIPU PELICHUU 33124

6.10

[IpuMeHSTh TOMYYCHHBIC 3HAHHMS Ha NPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJICIM IS 3a7ad PEaTbHOW JKU3HM U TPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJIICHHSI C  TIPUMEHEHHEM  IOJO00US W TPUTOHOMETPHH (ITOIb3YSCh,
r/ie He0OX0IMMO, KAbKYIISITOPOM)




IIpoBepsieMble 3JIEMEHTbI COIEPKAHUSA

Kon IIpoBepsieMblii IIEMEHT CONEPIKAHUS
1 Uucna 1 BEIYUCIICHUS
KBanparspeiii kopenb u3 uucia. [loHsitue 00 wppanuoHATBLHOM 4HcIe. JlecaTHIHbIE
11 NpUOIMHKEHUS UPPALMOHATIBHBIX YUCE
CpoiicTBa  apupMETHUECKUX  KBaJpaTHBIX KOpPHEHW M HMX MPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXEHHM U BHIYUCICHUSIM. J{eficTBUTENIbHBIE YUCIIa
1.3 Cremnens ¢ 11eJ16IM TTOKa3aTelieM U ee cBorcTBa. CTaHaapTHas 3aMKiCh YUCIa
2 AnrebpanyecKkue BBIPOKECHUS
KBangparusiit TPEXUIeH, pasnoxxeHue KBaJ[paTHOTO TpexujieHa
2.1 Ha MHOXXUTEIIN
2.2 Anrebpanueckast ApoOs. OCHOBHOE CBOMCTBO anredpanyeckon 1podu
2.3 CrnosxeHue, BbIUUTAaHUE, YMHOXKEHHE, I€JICHUE aJIreOpandeckux Apooeit
2.4 PanrioHansHbIE BRIpRXKEHUS M UX MPEeoOpa30BaHKE
3 VYpaBHEHMSI 1 HEPABEHCTBA
KsanpatHoe YpaBHEHHUE, dopmyna  KOpHEH  KBaJpaTHOTO YPaBHEHHSI.
31 Teopema Buera
3.2 Pemenue ypaBHeHU, CBOIAIIMNXCS K JIMHEHHBIM U KBAJIPaTHBIM
3.3 [Ipocreiimme qpoOHO-paOHATHHBIE YPAaBHEHHS
I'padnueckas uHTEpIpeTanys ypaBHEHUN C IByMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
3.4 YPaBHEHUI C JByMs IepeMeHHbIMH. [Ipumepsl pelieHuss CHUCTEM HEIMHEMHBIX
ypaBHEHUH C IByMS TIEpeMEHHBIMH
35 Pemrenne TeKCTOBBIX 33724 aNreOpanvdecKuM CriocooomM
3.6 UYncnoBbie HEpaBEHCTBA M UX CBOICTBA
3.7 HepaBeHCTBO ¢ 0/1HO TepeMeHHOI
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeliHbIe HEpaBeHCTBA C OJIHOM MepeMeHHON
3.10 CucremMpl TMHEWHBIX HEPABEHCTB C OJJHOW NIEPEMEHHOMN
4 OyHKIMH
[Monste  ¢gynknuu.  OOmacTe  ompeneseHus U MHOXECTBO  3HAUEHUI
4.1 ¢ynkuuu. CrnocoOsl 3ajanus QyHKIUN




4.2

I'paduk hpynkuun. Yrenune cBoHCTB (GYHKIHH 110 €€ TpaduKy

4.3 [Tpumepsl rpadukoB PYHKITHH, OTpaKAIOIITUX PEAIbHBIE MPOIIECCHI
44 @OyHKIUY,  ONMCHIBAIOIIME npsMyl0 ¥ OOpaTHYI0  IpPONOPIHOHATIBHbIE
' 3aBUCUMOCTH, UX IpauKu
— 2 =3
4.5 QyHkuu y = X", y =X
4.6 Oyukuun Y [ /X, y=[X|
4.7 I'paduaeckoe perieHne ypaBHEHUH U CHCTEM YPaBHEHHM
5 BeposiTHOCTh 1 cTaTHCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE TaOIMIL, AMArPaMM, TpapUKOB
50 MHOXecCTBO, JJIEMEHT MHO)>KECTBa, HOJMHOKECTBO. Oneparun
' HaJ MHOXXECTBAMU: 00bEJUHEHHE, IIEPECEUCHHE, JJOTIOIHEHNE
53 CaoiicTBa onepanuin HaJ MHOKECTBAMMU: MIEPEMECTUTEIIBHOE,
' coYeTaTesIbHOE, paclpeieIUTeIbHOE, BKIIIOUSHUS
54 Vcnonb3oBanue rpaduyeckoro mpeicTaBiIeHUs] MHOXKECTB Ul ONHCAHMS peabHbIX
' IIPOLIECCOB U SIBJICHUH, IPU PEILICHUH 3a1au.
55 W3mepenue paccenBaHus NaHHBIX. Jlucnepcus U CTaHIapTHOE OTKJIOHEHUE YHCIIOBBIX
' HabopoB. /lnarpamMmma paccenBaHus
DOnemeHTapHble COOBITUS cilydailHOro onblTa. CiydaiiHble coObiTHs. BepositHoCTH
56 coObITUH. ONBITBHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTApPHBIMU COOBITUAMU.  CiyvailHbIi
' BBIOOD. Cas3pb MEXy MaJOBEpPOSITHBIMU UM TNPAKTUYECKU JOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa [J€pEBbEB: EOUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHHUE BHCSIYEH
5.7 BEPILIUHBI, CBSI3b MEXJY YHUCIOM BEpIIMH W 4uciaoM pebep. [IpaBuiio yMHOXEHHS.
Pemenue 3ana4 ¢ momouisio rpadoB
[IpoTuBONONIOXKHBIE COOBITHS. Juarpamma DOlinepa. O0venuHenue "
5.8 nepeceuenue coObiTuii. HecoBmecTHbIe cOObITHS. DOpMYyIia CIIOKEHHS BEPOSTHOCTEH
5.9 YcnoBHas BepoaTHOCTh. [IpaBuio ymHoxeHus. HezaBucumble coObITHS
[IpencraBnenne  sKkcmepuMeHTa B BHJIe  JepeBa.  PemieHue — 3amad Ha
5.10 HaXO0XJECHHUE BEPOSATHOCTEN C IMOMOIIBIO JEPEBA CIYy4YailHOrO AKCIEPUMEHTA, TUarpaMm
Ditnepa
6 I'eomerpust
6.1 YersipexyroabsHuku. [TapamienorpaMM, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronbHUK, poMO, KBaipaT, UX MPU3HAKHU U CBOWCTBA




Tpaneuus, paBHOOOKast Tpamnemnus, €e  CBONMCTBa U T[pHU3HAKU.

6.3
[IpssMoyronbHas Tpanenus
6.4 Meron ynBoenus meauansl. LlentpanbHas cummerpus. Teopema dDaneca u Teopema o
' IIPONOPLIMOHANIBHBIX OTPE3KAX
6.5 CpenHue IMHUYM TPEYroJabHUKA U Tpaneuuu. LleHTp macc TpeyrojibHuKa
6.6 [Tomobue TpeyroabHUKOB, Kod(hduuueHnt mnoxodbus. [IpusHaku momoOus
' TpeyrojibHUKOB. [IpuMeHeHre nogo0us Npy pelieHH IPaKTUYECKUX 3a/1a4
6.7 Dopmyib UIL  IUIOLIAagu TPEYTOJIbHUKA, napajuIesIorpaMma, pomba
) U Tpanenuu
6.8 CpolicTBa MIOIAACH reoMeTprUecKux ¢Guryp. OtHowmeHnune I OIEN S
' moTI00HBIX pUryp
6.9 Brraucienue miomaael TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOH Oymare
6.10 Teopema Iludaropa. Ilpumenenune Teopemsl Iludaropa mpu peLIeHU N
' MIPAKTUYECKUX 3a1a4
CuHyC, KOCHMHYC, TaHI€HC OCTPOrO YIJIa IPSMOYTOJIBHOTO TpeyrojpHuka. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHoMerpuueckue QyHkuuu yrioB B 30°, 45° u
60°
6.12 BrnucanHbple U HEHTpaNbHBIE YIJIbI, YTOJI MEXIY KacaTeIbHOM M XOPIOH. YTJIbI MEKIY
' XOpAAMHU U CEKYLIUMU
6.13 BrnivcaHHBIE M ONTMCaHHBIE YETHIPEXYTOJIBHUKH
6.14 B3aumHoe pacnonokenue aByx okpyxHocredl. Kacanume okxpyxksHocteil. OOmiue

KaCaTCJIbHBIC K ABYM OKPYXKXHOCTAM




9 KJIACC

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’ILHO]7] nmporpaMmmal

Kon [TpoBepsieMble TpeIMETHBIE PE3yIbTATHl OCBOCHHS OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOI'O 00IIIEr0 00pa3oBaHus
pe3ynbraTa
1 Yucrna v BEIYUCIICHHS
11 CpaBHUBATh M yNOPSIOYMBATH PAlMOHANBHBIC W MPPALMOHAIBHBIC YUCIIA
BemonsATh apudmeTnyeckue NeHCTBUS C pallMOHAIBHBIMU YHCIAMH, COYETas
1.2 yCTHBIE W TNHCHBMEHHBIE  TPUEMBI,  BBHIOJHATH  BBIYUCICHHUS  C
UPPALOHATILHBIMU YMCIIAMU
13 HaxonuTte 3HaueHMs CTETEHEH ¢ IeNbIMU MOKa3aTeNIsIMU M KOpPHEH, BEIYUCIIATH
' 3HAYEHHS YHCIIOBBIX BBIPAKCHUH
14 OkpyriarTh JeUCTBUTEIIbHBIE quCIa, BBIIIOJIHSATH HPUKHIKY
' pe3yabTaTa BEIYUCICHHIA, OLIEHKY YHCIOBBIX BBIPaKEHHIH
2 VYpaBHEHUS U HEPABEHCTBA
91 Pematp JIMHENHbIE U KBajpaTHbIE ypaBHEHUS, ypaBHEHUS,
' CBOJISIIIIMECS K HUM, TIPOCTEHIINE TPOOHO-palHOHAIEHBIC YPaBHEHUS
Pemate cucremsl ABYX JTMHEHHBIX YPABHEHUH C IBYMS EPEMEHHBIMH M CUCTEMBI
2.2 JIBYX YpaBHEHH, B KOTOPBIX OJHO YpaBHEHUE HE SBISAETCS JIMHEHHBIM
Pemiathe TeKCTOBBIE 337Uyl aNredpanyeckuM CrocoOOM € IOMOIIBIO COCTaBJIEHUS
2.3 YPaBHEHMSI WM CUCTEMBI JBYX YPaBHEHHH C IByMs IEpeMEHHbIMU
[TpoBoaUTH MpOCTEHIINE UCCIIEOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUH, B TOM
yuciae € TpPUMEHEHHEM  rpaduyeckux  MpeAcTaBICHUM (Hampumep,
24 yCTaHaBIMBaTh, HWMEET JIM YypaBHEHHUE WIH cucremMa ypaBHEHUH
peLIeHHs], €CIM HMEET, TO CKOJIBKO)
Pemrate nMHEWHBIE HEPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HW300paXkaTh
2.5 peleHre HEePaBEHCTB HA YHCIIOBOM MPSMOMA, 3alTUCHIBATh PEIICHUE C TTOMOIIBIO
CHUMBOJIOB
26 Pemares  cucTeMbl THMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPaBEHCTB,
' BKJTIOYAIOIINE KBa/IpaTHOE HEepaBEHCTBO, M300paxath perieHue




CHUCTEMBI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIIMCbIBaTh PECIICHUC C
IIOMOIIbIO CHUMBOJIOB

2.7 Hcnonp30BaTh HEpaBEHCTBA IPU PEILICHUH PA3TUYHBIX 33124
3 DyHKITIN
PacnioznaBath byHKIMN M3Yy4YEHHBIXBUJIOB. [Toka3biBaTh
CXEMaTUYECKH pacrosjoxeHue Ha KOOpPJMHATHOM TUIOCKOCTH
3.1 rpadukos pyskimii Buga: y= kx, y=kx+b, Y | y=ax®+bx+c
X
B 3aBHCHUMOCTH OT 3HaY€HHUI KO3 PHUIIMEHTOB, OMKUCHIBATh CBOMCTBA (PYHKIIUIT
[Toka3piBaTh CXEMAaTHYECKH pACIOJIOKEHHE Ha KOOPIWHATHOM IIOCKOCTH
3.2 rpadukoB GpyHKImid Buga Y [ X,y =|X| u OHI/ICLIB%fr_L cBOiicTBa PyHKIMIA
Crpouth M H300paXkaTh CXEMaTHYECKH TpaduKu KBAAPATHUYHBIX (DYHKIHIHA,
3.3 OIKCHIBATh CBOMCTBA KBaApaTHUHBIX (DYHKIUH MO UX rpaduxam
Pacno3naBare kBagpaTHuHy0 (YHKIHIO 1O (GOpMyle, TPUBOIUTH TPUMEPHI
3.4 KBaJIpATHUHBIX (QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHH
4 ApudmeTrnueckast U reOMeTpHUecKas Iporpeccuu
A1 Pacrnio3HaBaTh apu(MeTHUECKyI0 M TI'€OMETPUYECKYIO IMPOrPECCHM MPU Pa3HbIX
' crocobax 3aaHus
BbImonHATE  BBIYMCICHMS € HCIOJNb30BaHHWEM  (opMyn N-ro  4ieHa
4.2 apuQMeTUYECKOl U TreOMEeTPUYECKON Mporpeccui, CyMMBbI MEPBBIX N YJIEHOB
43 N300pakaTh 4WICHBI OCIEIOBATEIPHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH
Pemate 3amauM, CBsI3aHHBIE C YHCJIOBBIMHM IOCJIEIOBATEIBHOCTAMHU, B TOM
4.4 YHClIe 33JJa4l U3 peanbHOM )KU3HH (C UCIIOJIb30BAaHUEM KaJbKYJIATOPa, U(DPOBHIX
TEXHOJIOTHIA)
5 BeposiTHOCTB 1 cTaTHCTHKA
UzBnekatb 1 mpeoOpa3oBbiBaTh ~ MHGOpPMAIMIO,  NPEJICTaBICHHYIO B
5.1 pa3IMYHBIX MCTOYHHMKAX B BHJIE TaONHII, AUArpaMM, rpadukoB, MPEICTaBISTH

JIAaHHBIE B BUJE TaOJIUII, AUarpaMM, rpadukoB




PemnraTs 3a/laud OpraHU30BaAHHBIM HCpC60pOM BapHaHTOB, a4 TAKIKC C

5.2
UCIIOJIb30BaHNEM KOMOMHATOPHBIX TIPABHII M METO/IOB
Hcnonb3oBaTh onucaTelnbHbIE XapaKTEPUCTUKU I MACCUBOB  YHUCIIOBBIX
5.3 JTAHHBIX, B TOM YHCJI€ CPEAHUE 3HAYEHUSI U MEPBI paCCEUBaHU
5.4 HaxoauTh 4acTOThl 3HaYEHWIl U YaCTOTHI COOBITHSA, B TOM 4YHCIIE MOJB3YSICh
' pe3yJbTaTaMy MIPOBEACHHBIX H3MEPEHHI U HAOIIOICHHHA
HaxoauTth BepoATHOCTH CllydallHBIX COOBITUH B HM3YYEHHBIX OIBITaX, B TOM
55 YHUCIIe B OMBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHUIX
' WCIIBITAHUH J0 MEPBOTO ycrexa, B CEpUsAX UCIBbITAHUN bepHyimn
56 Hmetp nipeacraBiieHUE O CIy4allHOM BEJIMYMHE U O PACIpPEICICHUU
' BEPOATHOCTEHN
Nmerp mnpencrtaBieHue O 3aKOoHE OOJBIIMX 4YHCET Kak O MPOSBICHUU
o5.7 3aKOHOMEPHOCTH B CIIY4ailiHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEIN
B IIPUPOJIE U OOIIECTBE
6 ['eomerpust
3HaTh TPUTOHOMETPUUYECKHE (PYHKITUU OCTPBIX YIIIOB, HAXOIUTH C X MOMOIIBIO
pasJIM4HbIC JJIEMEHTHI MIPSAMOYTOJIBHOTO TPEyroJIbHUKA («peteHue
6.1 MPSIMOYTOJIBHBIX TPEYTrOJILHUKOBY). Haxomute (¢ momoripio
KaIbKYJIATOPA) AJIUHBI U YTIIbI I HETAaOJMYHBIX 3HAYCHUN
[Tons3oBaThbecst GopMynamMu TNPUBENCHUS W OCHOBHBIM TPHUTOHOMETPUUECKHM
6.2 TOXIAECTBOM JUISI HAxXOXKJCHUS COOTHOLUEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU
Hcnonp30BaTh TEOpPEMBbl CHHYCOB M KOCHUHYCOB ISl HAXOXIEHUS Pa3IMYHbBIX
6.3 AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOB»), MPUMEHATh HUX MPHU
pPELIEHUH T€OMETPUUECKHUX 3a/1a4
Brnagerp moHATHSAMH MpeoOpa3oBaHUs MOM00US, COOTBETCTBEHHBIX AJIEMEHTOB
nono6HbIX ¢uryp. [loap30BaThCs CBOMCTBAMU MOAOOMS MPOU3BOIBHBIX (QHTYP,
6.4 YMETh BBIYUCISTH JJIUHBI U HAXOAUTH YIJbl Y MOAOOHBIX ¢uryp. [IpumeHsaTs
' CBOMCTBa TOMOOMS B TMPAKTUYECKUX 3a7adax. YmMmeth MPUBOIUTH
OpuUMepsl  MOAOOHBIX  (DUTYP B OKPYKAIOIIEM MUPE
65 ITonb30BaTbcs TeopeMaMu O  NPOU3BEICHUU OTPE3KOB XOpL,

0 MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJipaTe KacaTeabHOU




6.6

ITosp30BaTbCA BEKTOPAMH, IIOHUMATh ux TEOMETPUUYECKUN U
¢u3nueckuif  CMBICH, TNPUMEHATh WX B PELUICHUH TI'COMETPUYECKUX U
¢usnueckux 3amad. lIpuMeHSTH CKalspHOE NPOM3BEACHUE BEKTOPOB IS
HaXO0X/IEHU JUIMH U YIJIOB

6.7

ITonw3oBaThCs MCTOAOM KOOpAHWHAT Ha IIJIOCKOCTHU, IMPUMCHATH €ro B pCIICHHUN
TCOMETPHUICCKUX U IIPAaKTHYCCKUX 3aJa4d

6.8

Bnaners NOHATUSAMHM TIPAaBUIBHOTO MHOTIOYTOJIBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPYXXHOCTH M PaJMaHHOW MEpHI yIila, YMETh BBIYMCIIATH ILIOIIAIb
Kpyra 1 ero yacrei. IIpumeHsaTs nony4eHHble YMEHHUsS B IPAKTUYECKUX 3a7a4ax

6.9

Haxoguts ocu ninu LHCHTPbI CUMMCTPUU (I)I/Il“yp, MNPUMCHATDH ABMIKCHUS IIJIOCKOCTH
B HpOCTGﬁH.IPIX cirydadax

6.10

[IpumeHsaTh NONyyeHHBbIE 3HAHUS HaA IPAKTUKE — CTPOUTh MaTeMaTHYeCKHe
MOJEIM IS 3a7ad peaJbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOILKE
BBIUMCIICHUS c IIPUMEHEHUEM noJo0Usi M TPUTOHOMETPUUECKUX
GyHKIMH (110J1b3YACH, TJI€ HEOOXOAUMO, KaIbKYISITOPOM)

IIpoBepsiemMble 3JIeMEHTBI CO/IePKAHUS

Kon IIpoBepsieMBlii HIIEMEHT CONEPIKAHUS
1 Hucna v BEIYUCICHUS
11 PanmonaneHble yncia, uppaloHaibHbIE YHCia, KOHEYHbIE M OECKOHEUHbIE JIECATUUHbIE
' apodu
MHOXecTBO [1eHCTBUTENbHBIX YMCEN, JeHCTBUTENbHBIE 4YMCIA Kak OeCKOHEYHbIe
19 NecsITUUHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
' JNENUCTBUTEIBHBIX YMCET U KOOPAUHATHON NpsiMoi. CpaBHEHME IEHCTBUTENIBHBIX YACEI
1.3 Apudmernueckue IeHCTBUS C IEHCTBUTEIbHBIMU YUCTIAMHU
W3mepenusi, npuOIMKEeHUs, OLEHKU. Pa3Mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpa,
14 JUITUTEIBHOCTh MPOIIECCOB B OKpy»KatoleM mupe. [IpubnuxeHHoe 3HaueHNEe BEJIMYUHBI,
' TOYHOCTh mpuOmkeHus. OxpyrneHue uyucen. [Ipukuaka U oOlLlEHKa pPe3yIbTaToOB
BBIYMCIICHUI
2 VYpaBHEHMSI 1 HEPABEHCTBA
2.1 VYpaBHEHUSI ¢ OJHON IEPEMEHHOM
2.2 JIuneitHoe ypaBHeHuE. PenieHne ypaBHEHU, CBOAAIINXCS K TUHEHHBIM




2.3

KBanpatnoe ypaBHenue. Penienne ypaBHeHUN, CBOISIIMXCS K KBaJPaTHBIM

24 buxBagparHoe ypaBHEHUE. ITpumepsnl pelenus YPaBHECHUMU TpEThEU
' U YETBEPTON CTENEHeH pa3noKeHneM Ha MHOXKHUTEIN
2.5 Pemenue npoOHO-paimoHaIbHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHUI
2.7 YpaBHeHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK
2.8 Pemienue cucreM JIByX JTMHEMHBIX YpaBHEHUH ¢ IByMs IIepEMEHHBIMU
29 Pemienue cucreM 1ByX ypaBHEHMH, OZJHO U3 KOTOPBIX JIMHEHHOE, a JPyroe — BTOPOi
' CTEIICHU
2.10 I'paduueckas vHTEpIpETAIUS CHCTEMBl YPABHEHUH € IBYMsI TIEpEMEHHBIMU
211 Perrenue TekcTOBBIX 33124 anreOpandeckKuM crocooom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOWCTBA
2.13 Pemenuie nMHENHBIX HEPABEHCTB C OJTHOM MEpEMEHHON
2.14 Perienue cucreM TMHEHHBIX HEPABEHCTB € OJAHOM epeMEHHON
2.15 KBanpaTHble HepaBeHCTBa
216 I'paduueckas uHTEpHIpETAMsi HEPABEHCTB M CHCTEM HEPAaBEHCTB C ABYMS
' IIEPEMEHHBIMU
3 OyHKIMN
31 KBagpatuunas ¢ynkuus, ee rpadguk u cBoiictsa. [lapabona, KOOpAUHATHI BEPIIMHBI
' napaboIIbl, 0Ch CHMMETPHUH MapadoIbl
3.2 I'paduku dpynkuumii y = kX, y = kX + b u ux cpoiicta
k 3
3.3 Ipaduxu pynxmuit Y I | y=X° u ux cpoiictsa
X
34 I'padukn pyrxmmii Y I /X,y =|X| u ux cBoiicTa
4 YucaoBbIe MOCIeI0BaTeNFHOCTH
Omnpenenenre ¥ CrIOCOObl 3aJaHUSl YHUCIOBBIX IOCTEAOBaTENbHOCTEH. 3anaHue
4.1 MOCJIeIOBATENbHOCTH PEKYppEeHTHOU (opmynoil u dopmymoii N-ro uieHa
42 Apudmernueckas nporpeccusi. opmyssl N-ro uneHa apupMeTHYeCKod MPOrpeccui,
' CYMMBI IIEPBBIX N YICHOB
43 I'eomerpuueckas MPOTPECCHSL. @opMynbl  N-TO WIEHa TIE€OMETPUYECKOM

MIPOrPECCUH, CYMMBI MIEPBBIX N YJICHOB




N300paxenune 4aeHOB apu(METHUYECKOW M NeOMETPUYECKON MPOrpeccuil TOUKaMH Ha

44 KOOPJMHATHOMU IJIOCKOCTH. JIMHENHBIN U SKCIOHEHIUAIbHBIA POCT
4.5 CnosxHble IPOLIEHTHI
5 BepositHOCTB 1 cTaTHCTHKA
[IpencraBienre qaHHBIX B BUAE TAOJUII, AUArpaMM, TpaduKOB, MHTEPIIPETALUS JTaHHBIX.
5.1 UreHue u nocTpoeHue Talull, JuarpamMmm, rpaduKoB M0 pealbHbIM JaHHBIM
5.2 [TepecranoBku U hakTopuan
53 CoueraHus ¥ YMCIIO COYCTAHHIMA
5.4 Tpeyronbuuk [Tackans. Pemenue 3agau ¢ ucrnonb3oBaHHEM KOMOMHATOPUKH
55 I'eomeTrpuueckass BeposiTHOCTh. CiydaiHbI BBIOOP TOYKH W3 (DUTYPHI HA
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 Ucneitanue. Ycnex u Heynaya. Cepust HCTIBITAaHHM 710 IEPBOTO ycIexa
57 Cepus ucnbitannii beprymim. BeposiTHOCTH cOOBITHH B cepur HCTIBITaHw bepHyun
5.8 CrnydaiiHasi BETMYMHA U PACTIPEICTICHUE BEPOSITHOCTEN
59 Maremaruueckoe OXKHJIaHWe U gucrepcus. [IpuMepbl MaTeMaTHYECKOTO OKHUIaHUS KaK
' TEOPETHUYECKOT0 CPETHET0 3HAUCHUS BETUUMHBI
5.10 MareMaTtuueckoe OXXKMJaHHE U JUCIEPCUSl CIYyYallHOM BEIMYMHBI «YUCIO YCIEXOB B
' cepuu ucnblTaHui bepHymmm»
511 [TonsiTue o 3akoHe GonpiKx uncen. M3mepeHnne BeposSiTHOCTEH ¢ MOMOIIBIO YacToT. Posb
' Y 3HAYCHHE 3aKOHA OOJBIITNX YHCEN B IPUPOE U OOIIECTBE
6 I'eomerpus
6.1 Cunyc, KOCHHYC, TaHTE€HC VTJIOB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMYIIbI MPUBEACHUS
Pemenue TtpeyronbHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/1a4 C MCIOJb30BaHUEM TEOPEMbI KOCMHYCOB U TEOPEMbI CHHYCOB
6.3 [IpeobpazoBanue nmompoowus. [logodre COOTBETCTBEHHBIX DIIEMEHTOB
6.4 TeopemMa 0 MpoU3BEIEHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEeKYILUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
65 Bexkrop, JUTIHA (Momynp) BEKTOpa, COHAINpaBJICHHBIC BEKTOPBI,

IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPHBI, KOJIJIMHCAPHOCTH BEKTOPOB,




PaBEHCTBO BEKTOPOB, OINEpallM¥ HaJ BEKTOpaMH. PaznokeHue BEKTOpa IO ABYyM
HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunats! Bekropa. CkansipHOE NPOM3BEIEHUE BEKTOPOB, IIPUMEHEHUE AJIs

6.6
HAXOXKJICHHS JUTUH U YTIIOB
JlekapTOBbI KOOpPAMHATHI HA IUIOCKOCTH. YpPaBHEHHS TMPSMOH M OKPY)KHOCTH B

6.7 KOOpJIMHATAaX, TIEPECCUCHHE OKPY)KHOCTEH W TpSIMBIX. METOJ KOOpJMHAT U €ro
MIPUMCHECHUE

6.8 [IpaBmiIbHBIE MHOTOYTOJILHUKH

6.9 JlnuHa okpyXHOCTH. ['pagycHas U paguanHas Mepa yriia, BEIYUCICHHUE [UTHH TyT

' OKPYKHOCTEMN
6.10 [Tnomane Kpyra, CEKTOpa, CerMeHTa
611 JIBW>KCHHSI TIJIOCKOCTH M BHYTPEHHUE CHMMETpHH (puryp (dJIeMEHTapHBIC

npencrasienus). [lapamnenshseiii neperoc. Ilosopor




NEPEYEHB (KOJJU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUI
K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMABI
OCHOBHOI'O OBHIEI'O OBPA30OBAHMA U DJIEMEHTOB COAEPKAHUA 110

MATEMATHUKE

J111g ipoBeieHHsI OCHOBHOT'O FOCYAapCTBEHHOT0 3K3aMeHa 1o MatemaTuke (naiee — OI'D no
MaTeMaTHKE) UCIIOJIb3YeTCs IepedeHb (KoaupuKkaTop) IpoBepsieMbIX TpeOOBaHUHN K pe3ybTaTaM
OCBOEHHSI OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus U 2JIEMEHTOB

COACPIKaHUA.

HpOBepﬂeMble Ha OI'D mo maremaruke TpeﬁDBaHI/Iﬂ K pe3yjbTaTaM O0CBOCHUSA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p830BaHHﬂ

Kon
MIPOBEPSIEMOTO
TpeOoBaHUs

[IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pPe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh MOHSITUSIMH: MHOKECTBO, MOJIMHOKECTBO, OMEpaluy Hajl
MHO>KECTBAaMU; YMEHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, nepeBo,
[UKJI, IPUMEHATh UX MpPU PEHICHUH 3a7ay; YMEHHE UCIOIb30BaTh rpaduieckoe
MPEJICTaBICHUE MHOXKECTB ISl OMMCAHUSI PEaTbHBIX MPOIECCOB U SBICHUI, MPH
pellleHnH 3a7a4d U3 IpYTux y4eOHbIX MPeIMETOB

YMeHne omnepupoBaTh TOHATHUSIMH:  ONpENEJIeHUEe, aKCHoMa, Teopema,
JIOKa3aTelIbCTBO, YMEHHE paclo3HaBaTh HCTHHHBIC W JIOKHBIE BBICKA3bIBAHMUS,
MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPHUIIAHUS
BBICKA3bIBAaHHI

YMeHue onepupoBaTh MOHATHUSAMU:  HATypajlbHOE  4YMCIO, TPOCTOE M
COCTaBHOE YHUCIIO, JETMMOCTh HaTypalIbHBIX YUCEN, IPU3HAKH EIIUMOCTH, LEJI0e
YHUCIO0, MOJYJb 4YHClA, OOBIKHOBEHHass JpoOb U JecsaTh4yHas ApoOb,
CTaHJApTHBIM BHJ YHCJIA, PALUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
apu(dMeTHUeCKUil KBaJpaTHBI KOPEHb; YMEHUE BBINOJIHATh necTBus
C  yYHCIaMM, CpaBHHUBAThb M YHOPSIOYMBATH YHUCIA, MPEICTABIATH YUCIA HA
KOOPJIMHATHOM MpsAMOMN, OKPYIJIATh YKCIIa; YMEHHUE JIeNaTh NPUKUIKY U OLCHKY
pe3ysbTara BHIYMCICHUN

YMeHne omnepupoBaTh IMOHATHSAMH: CTEMEHb C [EJNBIM  TOKa3aTeJeM,
apu(MeTHUECKUl KBaapaTHBIH KOpPEHb, MHOTOWIEH, anreOpanyeckas IpoOs,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHHM OOJbIle €IUMHMIIBI;
YMEHHE BBIMOJIHATH PacueThl Mo GopMynam,




npeobpazoBaHus LEJbIX, JTpOOHO-paLMOHAIBHBIX BBIpOXKEHUN U
BBIPAKEHUN C KOPHSIMH, PA3J0KEHHE MHOrOuYJeHa HAa MHOXHUTEIH, B TOM
quclie C HCIIOJIB30BaHHEM (OPMYJ PA3HOCTH KBaJIPaTOB U KBAApaTa CyMMBI
U Pa3HOCTHU

YMeHue onepupoBaTh MOHATHUSAMH: YACIOBOE PABEHCTBO, YPABHEHUE C  OJHOMI
MIEPEMEHHOM, YHUCIIOBOE HEPaBEHCTBO, HEPaBEHCTBO C IEPEMEHHOI;
YMEHHUE pelaTh JIMHEHHbIE M KBAJpaTHbIE YpaBHEHUs, APOOHO-pallMOHATIbHbIC
YpaBHEHUSI C OJHOW IIEPEMEHHOM, CHUCTEMbl JIByX JIMHEWHBIX YpPaBHEHUU,
JUHEWHBIE HEPaBEHCTBA M MX CHCTEMBI, KBaJIpaTHbIE U JAPOOHO-pallMOHATbHbIC
HEPaBEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUH 3a4a4 U3 IPyTrux
IIPEAMETOB M IPAKTHMYECKUX 33Ja4; YMEHHE MHCIOJIb30BaTh KOOPIMHATHYIO
IpSIMYI0 U KOOPJMHATHYIO IIJIOCKOCTh JJISi U300pa’keHUsl pelIeHUi ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: (QyHKIHS, Tpaduk QyHKIMH, HYTH (yHKINH,
IPOMEXYTKH  3HAKOIIOCTOSHCTBA, IPOMEXYTKM BO3pAacTaHusi, YyOBIBaHHS,
HauOonbllee W HaWMEHbLIEe 3HAuYeHHs (YHKIMH; YMEHHE OIEpUpPOBATH
HOHSATHUSAMU: TpsMast IPONOPLUUOHAIBHOCTD, JHHEHHAs (yHKIUS, KBaJpaTHYHAs
¢byHkuus, oOpaTHas MNPONOPIHMOHAIBHOCTh, Mapaboja, rumnepoosa; yMeHHe
CTpouTh rpadukd (YHKIMHA, UCMIONb30BaTh TpaQuUKU Uil  ONpelesIeHUs
CBOWCTB  MpOLECCOB M  3aBUCHUMOCTEH, AJIS pEIIeHus 3ajad U3 Jpyrux
y4eOHBIX MpPEeIMETOB W peajbHOM KHU3HM; YMEHHE BbIpaXarb (opMyIamu
3aBHCUMOCTH MEX/1Y BETMUNHAMHU

YMmenune ONEprpOBaTh MOHATHAMHU: HOCICAOBATCIBHOCTD, apI/I(l)MCTI/I‘IeCKaSI u
TCOMETpHUICCKaA IMPpOrpecCuu; YMCHUEC HCIIOJB30BaTh CBOICTBa
HOCHCI{OB&TCHBHOCTGP'I, (I)OpMyJIBI CYMMBI H 06H_[CFO WICHA IIpU PCIICHHUU
3aZla4, B TOM YUCJIC 3a/1a4 U3 JPYTHUX qu6HLIX npeaMETOB U peanLHoﬁ KHU3HHU

YMeHue pemarh 3a7aud pa3HbIX THUIOB (B TOM 4YHCIE Ha MPOIEHTHI, JOJIU U
4yacTH, JBUKEHHE, padOTYy, LIEHY TOBAPOB U CTOMMOCTb MOKYIIOK U YCIYT, HAJIOTH,
3aJa4d U3 00JIaCTH YIpPaBJICHUS JIMYHBIMU U CEMEWHBIMHU (PMHAHCAMM); YMEHUE
COCTABJISITh BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA W CHUCTEMBI II0 YCIOBHIO
3aJjaud, KCCIIEJO0BaTh IOJIyYEHHOE PEIICHHWE M OLIEHWBATh IPaBIONOAOOHOCTH
[IOJIYYEHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh NOHATHIMU: GUTYpa, TOUKA, OTPE3OK, IpsAMasi, JIyd,
JIOMaHasi, yroJl, MHOrOyrOJIbHUK, TPEYrOJIbHUK, PABHOOEIPEHHBIN




U PaBHOCTOPOHHHH TPEYrOJIHUKH, MPSIMOYTOJbHBIH TpPEYroJIbHUK, MEAWaHa,
OuccekTpuca M BBICOTa TPEYTOJIbHUKA, YETHIPEXYTOJbHUK, Iapajulelorpamm,
poMO, TPSIMOYTOJIBHUK, KBaJpaT, Tparenus; OKPYKHOCTb, KPYI, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTypaMH; YMEHHUE pelaTh 3a7add, B TOM
quCcIe U3 MOBCEAHEBHOM JKM3HHU, Ha HAXOXJICHHUE N€OMETPUYECKHX BEIMYHH C
NPUMEHEHHEM M3yUYCHHBIX CBOUCTB (QUTYp U (HaKTOB

10

VYMeHue  onepupoBaTh — IOHATHSMM:  PaBEHCTBO  (Uryp,  paBEHCTBO
TPEYrOJIbHUKOB; MapaJUICIbHOCTh U IEPIEHIUKYIISIPHOCTD MPSMBIX, YIOJ MEXIY
NPSMBIMH, TIEPIICHIUKYIISP, HAKIOHHAS, MPOEKIHs, moaodue Gpuryp, mogooHbIe
TPEYTrOJIbBHUKHA, CHUMMETPUS OTHOCUTEIIBHO TOYKM W IPAMOM;  yMEHHUE
pacro3HaBaTh PAaBEHCTBO, CHMMETPHIO M Mojno0ue (puryp, mapamiensHOCTh U
NEPHEHAUKYIISIPHOCTD IIPSMBIX B OKPYKarOLIEM MUPE

11

YMeHue onepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHUE, Yrosl (BEJIWYMHA YT,
CHUHYC M KOCHHYC yIJIa TPEYroJbHHKA), IUIOIA/b;, YMEHUE OLIEHUBATh Pa3zMepbl
IpeIMETOB U OOBEKTOB B OKpYXAlOIEM MHUpE; YMEHHE NMPUMEHATh (HOPMYIIbI
nepuMeTpa U IUIOUIaJd MHOTOYTOJIbHUKOB, JJIUHBI OKPYXHOCTH M IUIOIIAIH
Kpyra, oObeMa MpsIMOYToJbHOIO Mapajyiesienunesa; yMEHHE TPUMEHSTh
IIPU3HAKN PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJbHHKA,
TEOpeEMyY [Tudaropa, TPUTOHOMETPUUECKHE COOTHOLIEHUS  AJIA
BBIUNCJICHMS UIMH, PACCTOSIHUH, IIOIAIEH

12

YMenue nzo0paxarb Iiockue (Urypsl ¥ MX KOMOMHAILIMU, MPOCTPAHCTBEHHbBIE
(GUrypel OT pyKH, ¢ MMOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCAHUIO

13

YMenue onepupoBaThb MOHATHSIMH: MPSMOYTOJbHas CHUCTEMa KOOpPJIUHAT;
KOOpJMHAThl TOUYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEIEHNE BEKTOpA Ha YHCJIO,
CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB; YMEHHE  HCIOJIb30BATh  BEKTOPHI U
KOOPJAMHATHI JUIsl TIPE/ICTABICHUsS] JaHHBIX U pEIIeHUs 337a4, B TOM YHUCIIE U3
JPYruX y4eOHBIX MPEAMETOB U PEeAbHOM KU3HU

14

VYmenune OINCpHUpPOBATH IMOHATHUAMU: CTOJIONKOBBIE U KpPYroBbI€C OHUarpaMmal,
TaONMUIBI, cpenHee apudmMeTHdeckoe, MenuaHa, HawOoJbIIee M HaWMEHBIIEe
3HAYCHUsI, pa3Max YUCIOBOrO Habopa; yMEHHE HM3BJIEKATh, HHTEPIPETUPOBATh H
npeoOpa3oBbIBaTh  MH(OpPMAIMIO, TMPEACTaBICHHYI0O B TabmWMmax W Ha
oyarpaMMax, OTPaXKArolyFd  CBOWCTBA M XapaKTEPUCTUKH  PEATbHBIX
IIPOIIECCOB




U SIBICHUU; yMEHHE pacro3HaBaTh WU3MCHYHBHIC BEJIMYMHBI B
OKPYXAaIOILIeM MHPE

15

YMeHue onepupoBaTh MOHATUSIMH: CIIYYaHBIA ONBIT (CIy4alHBIN YKCIIEPUMEHT),
3IIEMEHTAPHOE COOBITHE (3JEMEHTApHBIA UCXOJ) CIYYalHOTO OMbITa, CIIy4aiiHOe
COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HAXOJIUTh BEPOSTHOCTH CIy4alHBIX
COOBITU B OMNBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;
YMEHME pelaTth 3aJadyd  METOJOM OpraHM30BaHHOrO Iepedopa U ¢
UCIIOJIb30BAaHUEM TIpaBWjIa YMHOXXCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH
pealTbHBIX COOBITHIA W SIBJICHHI, TOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX H
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHUPE U B JKU3HHU; 3HAKOMCTBO C
MOHSITUEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEI
U €r0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MNOAXOASAIIMNA HM3YYEHHBIM METOJ JUIsl pElleHus 3aJayd,
IPUBOAUTH IPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU,
pacro3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMaTHKM B MCKYCCTBE, OIIMCHIBATH
OTJIE/IbHBIE  BBIIAIOIIMECS PE3YJbTaThl, IIOJYyYEHHBIE B XOAE pa3BUTHUSA
MaTEMaTUKU KaK HAyKH, IPUBOJUTH IPUMEPbl MaTEMaTHUECKUX OTKPBITUN U MX
aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUU

Hepeqeﬂb IJIEMECHTOB COAECPKAHUA, IPOBEPACMBIX HA OI'D mo maTremaTuke

Kon [IpoBepsiemMblii FIEMEHT COIEPKAHUS
1 Yucna v BEIYUCIICHUS
11 HarypanbHsle u niensle uncia. [Ipu3Haku 1eIMMOCTH LETbIX YHCENT
1.2 OOBIKHOBEHHBIE U JIECATHYHBIC poow, MPOLICHTBHI, OeCKOHEYHBIE
MepHOANYECKHEe IpooH
1.3 Pammonanehbie uncna. ApudmeTHdeckue omepanud ¢ PalMOHATBLHBIMHU YHCIIAMHU
14 JleiicTBuTenbHBIC Yrcha. ApupMeTHIECKHe ONepaliy ¢ IeHCTBUTEIBHBIMU YHCITaAMU
15 [IpubmmxkeHHbIe BBIYHMCICHUS, TIPAaBUJia OKPYTJICHHS, MPUKHUAKA M OIEHKA pe3ybTara
BBIUMCIICHU I
2 AnreOpandecKue BIPaKECHUS
2.1 BykBeHHbIe BoIpakeHUS (BBIPAKEHUS C TIEPEMEHHBIMHU )




2.2

Crenens ¢ OEJIBIM ITOKa3aTCJIEM. CreneHs ¢ palrOHAJIBHBIM IIOKa3aTCICM. CpolicTBa

CTETIeHU
2.3 MHorousieHbl
2.4 Anrebpanueckas 1po0b
2.5 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIECHHU. HeiicTBus ¢
apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOU CTETIEHU
3 VYpaBHEHHs U HEPABEHCTBA
3.1 Ilenbie u 1poOHO-panMOHaNbHBIE YpaBHEHUs. CHCTEMbl U COBOKYIHOCTU ypaBHEHHUH
3.2 Lenbie u 1poOHO-panoHANTBbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TekCcTOBBIX 3a1a4
4 YucaoBbIe MOCIeI0BaTENbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHU IOCIIEN0BATEILHOCTEN
4.2 Apudmernueckas u reomerpudeckas nporpeccuu. dopmyia CIIOMKHBIX
MPOLIEHTOB
) OyHKIUU
5.1 @Oynkius, crnocoObl 3amaHus pyHkuuu. I'paduk ¢ynkumu. O6macTh ompeneneHus u
MHOXecTBO 3HaueHMH QyHKuuu. Hymu ¢yHkumuu. [IpoMexyTKH 3HAKOIMOCTOSHCTBA.
[IpoMexyTKl MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl W MHHUMYMBI (YHKITUH.
HauOonbiiee n HanmeHblee 3Ha4eHUE GYHKIIUN Ha IPOMEKYTKE
6 Koopaunats! Ha IpsAMON U TUIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAWHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl u UX CBOWCTBa
7.2 TpeyronsHuk
7.3 MHOroyroapsHUKN
74 OKpy>KHOCTB U KpyT
7.5 N3mepenne reoMeTpuIecKuX BeTNIHH
7.6 BexkTops! Ha mmockocTr




BCPOHTHOCTB U CTaTUCTHKA

8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepostHOCTB

8.3 KomOunaropuka

8.4 MmoxecTBa

8.5 ['padsr
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