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23. Pabouas mnporpamma mno ydyeOHomMy mnpeaMmery «MaremaTnka
(0a30BbIil ypOBEHB).

23.1. PabGouas nporpamma 1o yueOHoMy npeamety «MaremaTtuka» (6a30BbIi
ypoBeHb) (mpeameTHas oOnacth «MartemMatuka W UHpoOpMaTHKa») (Hanee
COOTBETCTBEHHO - IIporpaMma II0 MaTeMaTHKe, MaTeMaThKa) BKJIIOYaeT
MOSICHUTENbHYIO 3alUCKY, COJEp)KaHHe OOy4YeHUs, IUIAHUPYEMBbIE pPE3yIbTaThl
OCBOCHHMSI MPOTPaMMBbI IO MATEMAaTHKE.

23.2. IlosgscHuTEIbHASA 3aNIMCKA.

23.2.1. Ilporpamma mo mareMaTuke mjs oOydarommxcs S5 - 9 Kiaccos
pa3paborana Ha ocHoBe PI'OC OOO. B nporpamMme no MaTeMaTHUKE YYTEHBI UAECH
Y TIOJIOXKEHMSI KOHIENIIIMU Pa3BUTHS MaTeMaTu4ecKoro oopasoanus B Poccuiickoi
denepanuu.

23.2.2. TlpeameToM MaTeMaTHUKHU SBISIOTCS (DYHIAMEHTAIbHBIE CTPYKTYPHI
HAIIeTO0 MUpa - MPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIC OTHOIICHUS (OT
MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, JI0 JOCTATOYHO
CIOXKHBIX, HEOOXOJIMMBIX JUIsl Pa3BUTUA HAYYHBIX U TMPUKIAJAHBIX HUJIEH).
MaremaTuyeckue 3HaHUS OOECIEUMBAIOT MOHMMAHHUE IMPUHIIMIIOB YCTPOUCTBA U
UCIIOJb30BaHUsI COBPEMEHHOW TEXHUKHM, BOCHPHUSATHE U  HUHTEPIPETAIUIO
COLIMAJIbHON, YKOHOMHYECKOM, MOJUTUYECKOH MH(MOpPMAIH, 1al0T BO3MOKHOCTh
BBITIOJIHATD PACUYEThI U COCTABIIATh AJITOPUTMBI, HAXOJUTh U MMPUMEHATH (POPMYJIHI,
BJIAJICTh MPAKTUYECKUMH MPUEMaMH T€OMETPUUYECKUX M3MEPEHHUM U MOCTPOEHUH,
YUTaTh UHQPOPMAIIHIO, TIPEACTABICHHYIO B BUJEC TaOIHI], JUarpaMM U rpaduKoB,
dUTh B YCIIOBHSIX HEONPEIEICHHOCTH M TMOHMMAaTh BEPOATHOCTHBIA XapakTep
CIIy4YailHBIX COOBITHI.

23.2.3. U3yuenue MateMaTuku (GOpMHUPYET Yy 00YUaAIOIIUXCS MaTEMAaTUYECKHM
CTWJIb MBIIUJICHUS, MPOSBISIIOUIMNCS B OINPEACIICHHBIX YMCTBEHHBIX HaBbIKaX.
OOyuaromuecs 0OCBauBaIOT TaKUE MPUEMbI U METO/IbI MBIIIICHUS], KAaK MHIyKIUS U
JTeayKIus, 0000IIeHrne U KOHKPETU3allus, aHaJIu3 W CHUHTE3, KiIacCU(MHKaIMSI W
cuctemarusanus, adctparupoBaHue u aHajorus. OOBEKThl MaTeMaTHYECKHX
YMO3AKJIIOUECHHUW, TMpaBuUja MUX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (OPMYIUPOBATH,
000OCHOBBIBaTh M JIOKA3bIBaTh CYKJIEHHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE
MBIIIIJIEHUE. N3yuenue MaTeMaTUKU o0ecrieunBaeT dbopmupoBaHue
QITOPUTMUYECKONH KOMIIOHEHTHI MBILIUIEHUS M BOCIUTaHHE YMEHMH JEWCTBOBATh
O 3aJJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh HM3BECTHbIE M KOHCTPYUPOBATh



HOBBIC. B mporiecce pemienust 3a7a4 - OCHOBHOM y4eOHOM JESTEIHHOCTU Ha ypOKax
MaTeMaTUKH - Pa3BUBAIOTCS TBOPUYECKAsl U MPUKIIAHAS CTOPOHBI MBIIIUICHHUS.

23.2.4. O0yuyeHue MaTeMaTUKE JAaET BO3MOXKHOCTh Pa3BUBAaTh Y OOYyHArOIINXCS
TOYHYIO, pallMOHAIbHYIO U MH(OPMATUBHYIO pedyb, yMEHHE OTOMpaTh Hauboliee
TIOJTXOJISIIAE SI3BIKOBBIC, CHMBOJIMUECKHE, Tparuecknue cpeacTBa s BBIPAKEHUS
CYKIEHUH U HArJsHOIO UX MPEACTABICHHUS.

23.2.5. Ilpu u3ydyeHUH MaTeMaTHUKU OCYIIECTBIISIETCS 00Iee 3HAKOMCTBO C
METOJaMU MTO3HAHUS IECTBUTEIBHOCTH, TPEACTABICHUSIMU O IIPEAMETE U METOIAX
MaTE€MaTUKH, UX OTIUYHH OT METOJIOB JIPYTUX ECTECTBEHHBIX M TYMaHHUTAPHBIX
HayK, 00 OCOOEHHOCTSX MPUMEHCHUS MATEMAaTHKW JJIS PEIICHUS HAyYHBIX W
MPUKJIAJIHBIX 3a]1a4.

23.2.6. IlpuopuTeTHbIMU LEIIMH OOydeHHs] MaremaThuke B 5 - 9 kjaccax
SBIISIFOTCAL:

(dbopMUpOBaHNE IIEHTPAIBHBIX MAaTeMaTUYCCKUX TOHATUN (YHCIIO, BEIMYWHA,
reoMerpuyeckas Gurypa, nepeMeHHasi, BEposiTHOCTh, (PDYHKIIHS ), 00€CTIeYnBAIOIINX
PEEeMCTBEHHOCTh M TEPCIEKTUBHOCTh  MAaTEMaTHYECKOTO  00pa3oBaHUs
00yyJaroImmxcs;

MOJABE/ICHUE O00YyUYarONIMXCsl Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTHKUA U OKPY>KAIOIIEro MUpa, MOHMMAaHWE MaTEMaTUKH Kak
4acTH OOUIeH KyJIbTyphl YEJIOBEUECTRA;

Pa3BUTUC HMHTCIUICKTYAJIBbHBIX W TBOPYCCKUX CIIOCOOHOCTEH O6yanOHIHXCH,
M03HABATEIILHON AKTUBHOCTH, HCCJIICOOBATCIbCKHUX YMCHHfI, KPUTHUYHOCTH
MBIINIJICHHUA, MHTCPECAa K U3YUCHHUIO MAaTCMATHKH,

dbopMupoBaHre (PYHKIIMOHATHHOW MaTeMaTUYECKOW TPAMOTHOCTH: YMEHHS
pacno3HaBaTh  MPOSIBICHUS ~ MAaTeMaTUYECKUX  MOHATUH, OOBEKTOB  H
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CUTYallUSAX U MPHU U3YYEHUU JPYTUX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKU U CO3/1aBaTh MaTEMaTUYECKUE MOJIEIIH,
IIPUMEHATb OCBOCHHBIM MaTEMaTHUYECKUU ammapar Uil PELICHHUs MPAKTUKO-
OPMEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATH M  OLEHMBATHh IIOJIyYEHHBIE
pEe3yJIbTATBHI.

23.2.7. OCHOBHBIE JIMHUM COJEPXkKAHUs MPOrPAMMBI 110 MaTeMaTuke B 5 - 9
Kkiaccax: «Uucna u BbIYUCIEHUSDY, «Anredpa» («AnredOpandeckue BBIPAXKEHUS,
«YpaBHEHUs U HEpaBEeHCTBay»), «DyHkiumy», «l'eomerpus» («I'eomerpuueckue



burypsl 1 ux cBOMCTBaY, «M3MepeHne reoMeTpUIECKUX BEIUINHY ), « BeposTHOCTH
W CTaTUCTHUKa». JlaHHbIE JIMHUM pa3BUBAIOTCS MMAPAUIENIBHO, Kaxjaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJ[HA OT JAPYTOH, a
B TECHOM KOHTAaKT€ U B3aUMOJICUCTBUH.

CopepxaHue MporpaMMbl IO MaTE€MaTUKe, paclpeiesieHHOe [0 TojaM
o0Oy4eHHsi, CTPYKTYpHUpPOBAHO TakMM O0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCcaM O0ydaroliuecs: o0paliaiuch HEOJAHOKPATHO, YTOOBI
OBJQJCHUE MATEMAaTUYECKUMHU TOHATHSIMHU W HaBBIKAMH  OCYLIECTBIISLIOCH
MOCJIEI0BATEIBHO U MOCTYIATENbHO, C COOJII0ICHUEM MMPUHIIUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIOYATNCH B OONIYIO CUCTEMY MaTeMaTHIECKUX TPEICTaBICHUN
o0yyaroImuxcsi, pacmupsiss U yrayounss ee, oOpa3ys NpPOUYHbIE MHOKECTBEHHBIC
CBSI3U.

23.2.8. B cootBerctBUM ¢ PI'OC OOO maTemaTuka siBIseTCs 00s13aTEIbHBIM
y4eOHBIM MPEIMETOM Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBanus. B 5 - 9 kinaccax
MaTeMaTHhKa TPaJUIIMOHHO U3y4aeTcsl B paMKax CIEIYIOMIHUX yYeOHBIX KypCOB: B 5
- 6 kyaccax - Kkypca «MatemaTuka», B 7 - 9 kitaccax - KypcoB «Anrebpay (BKIro4as
AJIEMEHTBI CTATUCTHKU U TEOPUU BeposiTHOCTEN) U «I'eomeTpusi». IIporpammoit o
MaTE€MaTUKEe BBOJMUTCS CaMOCTOSITENbHBIA y4eOHbI Kypc «BeposSTHOCTh U
CTaTUCTHKAY.

23.2.9. OGmiee yncno 4acoB, pEKOMEHOBAHHBIX Il U3yYCHUS MaTEMaTUKU
(6a30BBIN ypOBEHB) HA YPOBHE OCHOBHOIr0 oOI1ero obpasoBanus, - 952 4gaca: B 5
kiacce - 170 gacos (5 yacoB B Hezien0), B 6 kinacce - 170 gacoB (5 4acoB B Heneo),
B 7 knacce - 204 yaca (6 yacoB B Hezielto), B 8 kinacce - 204 yaca (6 yacoB B HEJIETIO),
B 9 kiacce - 204 Jaca (6 4acoB B HEJCIIO).

23.3. M3yueHne MaTeMaTHKA HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
HAIPaBJICHO HA JOCTWIKEHHE OOYYAIOIMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX U
IPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIETATOB OCBOCHUS YUeOHOTO TIPEeIMETa.

JIMYHOCTHBIE PE3YJIBTATbBI

23.3.1. JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOTPAMMbl IO MaTEMAaTHKE
XapaKTepU3yrTCS:

1) matpuoTHYEeCKOEe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEPECA K MPOLIJIOMY U HACTOAILIEMY POCCUMCKON MAaTEMATHKH,
LICHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSIM POCCUMCKMX MAaTEMaTUKOB W
POCCHICKOM MAaTE€MAaTHUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO0 3THUX JOCTHKCHUN B



JIPYTUX HayKax U MPUKIAIHBIX cepax;
2) rpaxJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00SI3aHHOCTEN IpakJIaHWHA U peali3alliid €ro
npaB, TMpPEJICTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SBJICHUM, MPOIEAYp T'PaKIaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPaKTUYECKHMM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaIbHO-3TUYECKUX TPUHIHUIIOB B ICSITEIbHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUM IPAKTUYECKHX 3adad
MAaTeMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpOoQecCHOHAIbHON
JESTEIbHOCTH M PAa3BUTUEM HEOOXOIUMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) acTeTH4eCcKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K HOMOLMOHAIBHOMY W  AICTETUYECKOMY BOCHPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHWH, pacCyX JCHH, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O MO3HAHUS:

OpUEHTAlMEl B JEATEIBHOCTH HAa COBPEMEHHYK) CHUCTEMY Hay4YHbBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmecTBa, TMOHMMAHMEM MAaTEMAaTHYECKOW HAyKW Kak cdephl YeIoBEYeCKOU
NEATEeIbHOCTH, JTANOB €€ PAa3BUTHUSl U 3HAYMMOCTH ISl Pa3BUTHUS LUBWIN3AIINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTHUKH U MAaTeMaTUYECKOU KyJIbTYypOW KakK CpPeICTBOM
MO3HAHUSI MHPA, OBJIAJCHHEM MPOCTEHUIIMMHM HABBIKAMHU HCCJIEAOBATEIbCKOU
JEATEIbHOCTH;

6) Qusnueckoe BocMUTaHHE, (POPMUPOBAHUE KYJIBTYpbl 3JI0POBbS U
HIMOIMOHAIILHOTO OJIArOTMOTy s

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKUE 3HAHHUS B HMHTEPECAX CBOErO
30pOBbsl, BEAECHHMS  3740pOBOro  oOpa3a JKM3HU  (340pOBOE  IHUTAHHE,
COQIaHCUPOBAHHBII PpEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas



AKTUBHOCTSH ), C(POPMUPOBAHHOCTHIO HABBIKA pe(PIICKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OMMOKY M TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 9KOJIOTHUYECKOE BOCIIUTAHHE:

OpUEHTAaIlMel Ha MPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JJIsl pelIeHus 3a71a4 B
00J1aCTH COXPAaHHOCTH OKPY>KAIOIIEH Cpeibl, TUIaHUPOBAHUS MMOCTYIIKOB M OLICHKHU
UX BO3MOXHBIX MMOCJIEACTBUI ISl OKpYXKAIOIEel cpefibl, 0CO3HAHUEM TJ100aTbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIeM U MMyTel UX pelIeHus;

8) amanTanus K U3MEHSIOIMMCS YCIIOBHSIM COLMAIbHON U MIPUPOJTHOU CPEJIbI:

FOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSIX HEONPEIACICHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUUECKYIO NESATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA IPYTHUX;

HEOOXOIUMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHWUW, B TOM 4YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 0OOBEKTaX U SIBJICHUSAX, B TOM YHCIIC
paHee HE U3BECTHBIX, OCO3HaBaThb Je(PHUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyalMl0, BOCIPUHHMATh
CTPECCOBYIO CHUTYallMI0O Kak BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAEMble pEIICHUs] U ACHCTBUSA, (GOPMYIMpPOBATH M OLIEHUBATh PUCKH U
HOCIIEACTBUSL, (POPMUPOBATH OIBIT.

23.3.2. B pe3yibTaTe OCBOEHHUSI MPOrpamMMbl MO MaTeMaTHKE Ha YpOBHE
OCHOBHOro o0mero oOpa3oBaHusi y oOyuwaromerocs OyayT chopMupoBaHb
MeTarnpeIMEeTHbIS pe3yIbTaThI, XapaKTepU3yIOITHECs OBJIaJICHUEM
YHUBEPCAITbHBIMU M03HABATEILHBIMU JEHCTBUSIMH, YHUBEPCATHHBIMH
KOMMYHUKATHBHBIMH  JCHCTBUSAMH W  YHHUBEPCAIBHBIMU  PETYJISATHBHBIMU
JNEUCTBUAMU.

23.3.2.1. YHuBepcajbHbIC IIO3HABATEIbHBIC JCHCTBUS OOCCIIECUYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHHUTHBHBIX IPOIECCOB OOydYarOmmMXcs (OCBOCHUE
METOJOB  TO3HAHUS  OKPYXKAIOIIeT0  MHUpa, MNPUMEHEHHE  JIOTUYECKHX,
UCCJIEIOBATENbCKUX  ONepauuid, yMeHuUd paboTath ¢  HHPOpPMALHEH).

METANPEIMETHBIE PE3YJIbTATBI

23.3.2.2. YV obOyuaromerocs OyayT chOpPMHpPOBAHBI CIEAYIOMHE Oa30BBIC
JIOTUYECKHE JICMCTBHS KaK 4YacTh YHHUBEPCAIBHBIX IO3HABATEIbHBIX YYCOHBIX



JICUCTBUMU:

BBIBJSITD M XapaKTEpU30BaTh CYLICCTBEHHBIE NPHU3HAKKM MAaTEMATHYECKHX
OOBEKTOB, TOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYIHPOBATH
onpeeNeHus] MOHATHM, yCTaHABIMBATh CYLECTBEHHbBIN MpPU3HAK KiacCU(UKaIUY,
OCHOBaHMS J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUpOBATH M  NPeoOpa3oBBIBaTh  CY>KICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISBJISITD MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAOJNIONCHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUHU AJIs
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

MMPOBOAWUTL BBIBOJbI C HCIIOJIL30BAHHCM 3aKOHOB JIOTHKH, ACAYKTHBHBIX H
HWHAYKTHUBHBIX yMOBaKqueHHﬁ, YMOSaKHIOquI/Iﬁ ITIO aHaJIOTHUU,

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTHYCCKUX YTBEPKICHUU (NIPSAMBIC U OT
IPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIBHO  HECJIOXKHBIE  JIOKAa3aTeIbCTBA
MaTeMaTH4YeCKUX (PaKTOB, BHICTPAMBATh apryMEHTAIUIO, MPHUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

BbIOMpaTh Croco0 pemieHus y4eOHOM 3amaunM (CpaBHUBATh HECKOJBKO
BapUAHTOB pELIEHUs1, BBIOUpATh HAauOO0JIee NOAXOIAIIUN C YYETOM CAMOCTOSITEIbHO
BbIJICJICHHBIX KPUTEPHUEB).

23.3.2.3. YV oOyuarmierocss OyayT chOpMUPOBaHBI clieaylole 0Oa30BbIe
UCCIICJIOBATENILCKAE JCHCTBHUSI KAaK dYacTh YHUBEPCAIBHBIX T03HABATEIIbHBIX
y4eOHBIX JIEHCTBUIA:

WCIIOJB30BaTh BOIPOCH KAaK MCCIEAOBATEIbCKUN HWHCTPYMEHT I103HAHUSA,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
CaMOCTOATENIbHO YCTAaHABIMBaTh HCKOMOE M JaHHOE, (OpPMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHE;

MPOBOAWTH IO CAaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY  HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIIEIOBAaHUE I10 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOM;

CaMOCTOATENHHO (HOPMYIHUPOBaTH OOOOIICHHS W BBIBOJLI 1O pe3yJbTaTaM
NPOBEJCHHOTO  HAONIOJCHUSA, WCCIENOBAaHUS, OILIGHWBATh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;



IIPOrHO3UPOBATE BO3MOXKHOC Pa3sBHUTUC IIPOLCCCA, A TaKKE BbIIABUIATb
IMPCAIIOJIIOKCHHUA O €T0 PAa3BUTHHU B HOBBIX YCJIOBUSAX.

23.3.2.4. Y oOyuarouierocss O0ynyT cQopMHpOBaHbl YMEHHUSI padoTaTh C
nH(pOpMaIel KaKk 4acTh YHUBEPCAIbHBIX TT03HABATEIBHBIX YICOHBIX IEHCTBUA:

BBIABJIITH HEAOCTATOYHOCTH U M30BITOYHOCTH I/IH(POpMaL[I/II/I, JaHHBIX,
HCO6XOI[I/IMBIX I pCIICHUA 3a1a49U,

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTaBIICHNUS,

BbIOMpaTh GOpMy IpeACTaBICHU MH(POPMALIMK U WILTIOCTPUPOBATD pelIaeMble
3aJlauM CXeMaMH, JuarpaMMaMu, HHOUM rpauKoil 1 nX KOMOWHAIUSIMU;

OLICHMBATh HAJEKHOCTb HMHMOPMALUU 1O KPUTEPHUSIM, MPEATIOKEHHBIM
y4HUTENIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOATENBHO.

23.3.2.5. VYHuBepcalbHble KOMMYHHUKATHBHBIC JEHCTBHUS OO0ECIEUHBAIOT
c(hOpPMHUPOBAHHOCTD COIMATBHBIX HABBIKOB 00YYArOITUXCS.

23.3.2.6. Y obyuaromierocs 0yyT copMUpOBaHbl yMEHHUS OOIIEHUS KaK 4acTh
YHUBEPCAIbHBIX KOMMYHUKATHBHBIX YUSOHBIX JICHCTBUI:

BOCIPUHUMATH U (OPMYJIUPOBATH CY>KICHHSI B COOTBETCTBUH C YCIOBHUSIMH U
LEJISIMU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS IO XOAy pEIICHUS 3aJadyd U
IIOJIYYEHHBIM pe3yJIbTaTaM;

B XO0JI€ OOCYKIEHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOMl TEeMBI,
npoOsieMbl, peliaeMol 3aJaud, BBICKA3bIBaTh MJIEM, HAICJIEHHbIE Ha IOMCK
pELIEHNs], COIOCTABJIITE CBOU CYXKIEHUS C CYXICHHMAMHU IPYTUX YYaCTHUKOB
auanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyJIMPOBATH PA3HOIIACHS, CBOM BO3PAKECHMSI,;

MPEJCTABIATh PE3yJIbTaThl PEUICHUs 3aJa4yu, dKCIEPUMEHTa, UCCIIEA0BaHuU,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4YE€TOM 3ajay
MPEe3eHTAllMK U OCOOEHHOCTEH ay TMTOPUH.

23.3.2.7. Y obGyuaromerocsi OyayT cOpMUpPOBAHBI YMEHUSI COTPYIHUYECTBA
KaK 9acTh YHUBEPCATbHBIX KOMMYHUKATUBHBIX YU€OHBIX JCHCTBUM:

IMOHMMAaThb W HCIIOJIL30BaTh IMPCUMYIICCTBA KOMaHI[HOﬁ )51 HHI[HBHI[yaHBHOﬁ



paboThI IPU PEIICHUH YYECOHBIX MATEMAaTUYECKUX 3a71a4;

NPUHUMATh 1€1b COBMECTHOW NEATENBHOCTH, IJIAHHUPOBATh OPTaHU3AIMIO
COBMECTHOI pPabOThl, pacnpenensaT BHUIbI pabOT, JOroOBapUBaThCA, OOCYKIATh
MPOIIECC U pPe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIbKUX YEJIOBEK;

y4acTBOBaTh B IPYNIOBBIX (popMax paboOThI (00CYykAeHUSI, 0OMEH MHEHUSIMH,
MO3TOBBIE IUITYPMBbI U JPYTHE), BBIIOIHITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBAThH
CBOM JICUCTBUS C IPYTHMH YWICHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA
B O0mMi TOPOAYKT 1O KpUTEpUsM, CPOPMYJIUPOBAHHBIM yYaCTHUKAMU
B3aUMOJECHCTBHUS.

23.3.2.8. YHuBepcaJbHble  PEryJsTUBHBIE  JIEUCTBUS  OOECHEUYUBAIOT
(OopMHpPOBaHNE CMBICIIOBBIX YCTAHOBOK M ’KU3HEHHBIX HABBIKOB JINYHOCTH.

23.3.2.9. V obyuatomerocs 0yayT chopMUpOBaHbl YMEHHUSI CaMOOpTraHU3aIlun
KaK 4acCTh YHUBEPCAIBHBIX PETYJISATUBHBIX YUCOHBIX IEHCTBUI:

CaMOCTOSITeJTbHO COCTaBJIATH IUIaH, aJTOPUTM pEIIeHUs 3a1add (WM ero
4acTh), BBIOMpATh CMOCOO PEHICHHUS C YYEeTOM HMMEIOIMNUXCSI PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATH BapHAHTHI
pELICHHI C y4€TOM HOBOM MH(MOPMALIHH.

23.3.2.10. ¥V oOyuaromerocst OyayT copMupoBaHbl YMEHHUS CAMOKOHTPOJIS
KaK 4aCTh YHUBEPCAIbHBIX PETYJISATUBHBIX yUCOHBIX IEHCTBU:

BJIaACTb criocobamMu CaMOITPOBCPKHU, CAMOKOHTPOJIA IMPpOoLeCCa U PC3yJsibTaTa
PCUICHUA MaTEMaTHUYECKOM 3aJa4u,

IIPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PELICHUU 3aJa4H,
BHOCUTb KOPPEKTHUBBI B JIEATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIBHOCTH ITOCTABICHHOW LENN U
YCIIOBUSIM, OOBACHSTH IPUYHUHBI TOCTHKEHUS UM HETOCTHXKEHUS LI€TTU, HaXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

23.3.3. IlpenMeTrHble pe3ynbTaTbl OCBOEHHS IPOrPAMMBI 10 MaTEMAaTHKE
IPEICTaBJICHbI IO rojlaM 00y4YEeHHs B paMKaX OT/AEIbHBIX YUYEOHBIX KypCOB: B 5 - 6
KjJaccax - Kypca «Marematuka», B 7 - 9 Kjaccax - KypcoB «AnreOpay,
«I'eomertpust», «BepoOATHOCTb U CTATUCTUKAY.



23.4. Pabouas nporpamma yue0Horo kypca «MaremaTtuka» B 5 - 6 ki1accax
(majiee COOTBETCTBEHHO - TMporpamMma y4yeOHoro kypca «MaremaTukay,
y4eOHBIi Kypc).

23.4.1. IlogcHuTenpHAad 3aImcka.

23.4.1.1. TlpuopuTeTHHIMU LIETSIMU OOy4YEHHUsI MaTeMaTuke B 5 - 6 Kjaccax
SBIISIFOTCA:

poJI0JbKeHne (POPMUPOBAHUSI OCHOBHBIX MAaTEMAaTHUYECKUX MOHATHH (YUCIIO,
BEeIMYMHA, TeoMeTpudeckas ¢urypa), 00€CIeunBarONIMX MPEEMCTBEHHOCTh U
MEPCTIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHMs O0yJArOIINXCS,;

pa3BUTHE HMHTEUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0ydYarommxcs,
N03HABATENbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHHM, HHTEpeca K U3YUEHUIO
MaTEeMaTUKH;

IIOABCICHUC O6y‘{aI-OHII/IXC}I Ha AOOCTYIIHOM IJIs1 HHUX YPOBHC K OCO3HAHHIO
B3aUMOCBA3U MAaTCMATHKH U OKPYKAIOIICTO MHPaA,

¢dbopMupoBaHre (PYHKIHMOHATBHOW MaTeMaTUYECKOM T'PaAaMOTHOCTH: YMEHMS
pacrno3HaBaTh MaTeMaTHYeCKHe OOBEKTHl B peajbHBIX KU3HEHHBIX CUTYalHUsX,
IIPUMEHATH OCBOCHHBIC YMEHUS Il PELICHUS ITPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
VHTEPIPETUPOBATH IIOJYYEHHBIE PE3YyJIbTAaThl U OLEHUBATHL UX HA COOTBETCTBUE
IIPAKTUYECKOMN CUTYaLUU.

23.4.1.2. OCHOBHBIC JUHHUM COJICPKAHUS Kypca MaTeMaTUKU B S5 - 6 Kiaccax -
apudMeTnyecKas U TeOMETpUYECcKas, KOTOPbIE Pa3BUBAIOTCS MapaJlIeIbHO, KaXK1as
B COOTBETCTBUU C COOCTBEHHOU JIOTUKOM, OJTHAKO HE HE3aBHUCUMO OJIHA OT JAPYTOH,
a B TECHOM KOHTAaKT€ U B3aUMOJACHCTBUU. TaKkxke B Kypce MaTEMaTUKU MTPOUCXOIAT
3HAKOMCTBO C 3JIEMEHTaMU ajareOphl U OMUCATEIPHONW CTATUCTUKH.

23.4.1.3. HWzyuenue apudMeTHYECKOr0 MaTepuajia HAYMHAETCS  CO
CHCTEMATHU3AlIMM W PA3BUTHUS 3HAHUWA O HATYypaJbHBIX YHUCIAX, MOJYYCHHBIX HA
YpOBHE HauajgbHOro oO0mero ooOpasoBaHusi. [Ipy 3TOM cOBepUIEHCTBOBaHUE
BBIYMCIIUTEILHON TEXHUKHM M (OPMHPOBAHHME HOBBIX TEOPETHUYECKUX 3HAHUUN
COUYETAETCA C PA3BUTUEM BBIYMCIUTEIHLHON KYJIbTYPhI, B YACTHOCTU C 00yUYEHUEM
MIPOCTEUIIINM IIPUEMAM NPUKHUAKHA U OLIEHKHU PE3yJIbTAaTOB BhIUMCIEHUN. V3yueHune
HaTypaJIbHBIX YHMCEN MPOAOJKAETCS B 6 Kjacce 3HAKOMCTBOM C HayalbHBIMU
MIOHATUSIMU TEOPUU JIEITUMOCTH.

23.4.1.4. Hayano u3ydeHHs: OOBIKHOBEHHBIX U JECATUYHBIX IpPoOei OTHECEHO



K 5 KJj1accy. OTo MepBbIi ATall B OCBOCHUU APOOEi, KOT/Ia TPOUCXOJAUT 3HAKOMCTBO
C OCHOBHBIMH HUJICSIMH, TIOHSITUAMU TeMbI. [[pu 3TOM paccMoTpeHne OOBIKHOBEHHBIX
Ipo0eil B MOJHOM OOBEME MPEAUIECTBYET M3YUYEHHUIO JECATHUYHBIX APOOEH, 4YTO
1eaecoo0pa3Ho C¢ TOYKM 3pPEHUs] JIOTMKU HW3JIOXKEHUSI YUCIOBOW JIMHUM, KOTJa
npaBuiia JEUCTBUM C TECITUYHBIMH IPOOSIMU MOXKHO 00OCHOBAThH YK€ U3BECTHBIMU
IrOpUTMAaMH BBITIOJIHEHUS IEUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU IPOOSMU PACIIUPUT BOSMOKHOCTH JIJIsi TOHUMAHUSI 00yJaronuMucs
IIPUKJIAJHOTO IPUMEHEHUS HOBOM 3aIIUCH IIPU U3YUYEHUHU IPYTUX IIPEIAMETOB U IPU
MPaKTUUYECKOM HCIOJIb30BaHUU. K 6 Kiaccy OTHECeH BTOpOW 3Tan B U3yYEHUU
npoOeil, TJie NPOUCXOAUT COBEPIICHCTBOBAHWE HABBHIKOB CpPaBHEHUS W
npeoOpa3oBaHusi ApoOei, OCBOCHHE HOBBIX BBIYUCIUTEILHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKHA BBIYMCIICHUWM, B TOM YHCJIE 3HAYCHUM BBIPAKCHUH,
coepkaluX M OOBIKHOBEHHBbIE, W JACCATUYHbIE APOOH, YCTAaHOBJICHHE CBs3e
MEX Iy HUMH, paCCMOTpPEHHE TPUEMOB pellieHUs 3a71a4 Ha Jpoou. B Hauane 6 kiacca
IIPOUCXOAUT 3HAKOMCTBO C IIOHSATHEM IIPOLICHTA.

23.4.1.5. Oco0eHHOCTBIO N3YUYEHUS MOJOKUTETHHBIX U OTPUIIATEITHLHBIX YUCET
SIBJISICTCSI TO, YTO OHHM TaK)X€ MOTYT pacCMaTpPUBATHCS B HECKOJBKO 3TamoB. B 6
KJlacce B Hauaje u3ydeHus Tembl «lloJIOKUTENbHBIE W OTPUIIATEIBHBIC YHCIIA»
BeIesieTcss moaTrema «llemble uwmcia», B paMKax KOTOPOW 3HAKOMCTBO C
OTPHUIATEILHBIMH YHCIIAMU U IEHCTBUSMU C TIOJIOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCJIAMHU TIPOUCXOJUT Ha OCHOBE COJAEPKATEIBHOTO MOAXO0Aa. JTO MO3BOJSET HA
JIOCTYITHOM YpPOBHE TO3HAaKOMHUTh OOYYaroIIMXCsl TMPAaKTUUYECKH CO BCEMU
OCHOBHBIMHU TOHATUSMH TE€MbI, B TOM 4YHCJI€ M C TMpPaBWIAMH 3HAKOB MpHU
BBITIOJTHEHUU apU(PMETUICCKUX JeHCTBUA. 3ydueHne parmoHaIbHBIX YUCEN OyIeT
IPOAOKEHO B Kypce anredpsl 7 Kiacca.

23.4.1.6. Ilpu oOyueHMHM pEIICHUIO TEKCTOBBIX 3ajlad B 5 - 6 Kiaccax
UCIIOJIb3YIOTCSL  apudmMeTrnueckue  npuembl  pemeHus. [lpu  oTpaboTke
BBIUMCIIMTEIBHBIX HABBIKOB B 5 - 6 KjlaccaX pacCMaTpPUBAIOTCS TEKCTOBBIC 3a7auu
CJIEIYIOIIMX BHUAOB: 33Jlaud Ha JBI)KEHHE, HA 4YacTH, HAa MOKYIKH, Ha paboTy U
IPOU3BOJIUTENBLHOCTD, HA MIPOLEHTHI, HA OTHOILIEHUS U ponopuuu. OOyyaromuecs
3HAKOMATCA C MpUEMaMHU pelIeHUs 3anad nepebopoM BO3MOKHBIX BAapUAHTOB,
ydarcs paboTaTh ¢ HH(OpManuen, NpeACTaBIeHHOW B (opme TadIull WIn
JTUarpaMM.

23.4.1.7. B mnporpamme ydeOHOro Kypca «MaremaTukay MpeayCMOTPEHO
dbopMHpoBaHUE MPOIEIEBTHUECKUX alreOpandecKkux mpenacraBiieHuid. bykBa kak
CHMBOJI HEKOTOPOIO 4YHCJIAa B 3aBUCUMOCTHM OT MaTEMaTHUYE€CKOTO KOHTEKCTa
BBOJIUTCSI TMOCTENEHHO. DyKBEHHasi CUMBOJIMKA HIMPOKO HCHOJB3YETCS MPEKIIE



BCETO JJIS 3aMUCH OOIIUX YTBEPKICHUN U TIPEITIOKEHHH, (DOPMYJI, B YaCTHOCTH JIJIst
BBIYNCIICHUS T€OMETPUUYECKUX BEJIMUKH, B KAUECTBE «3aAMECTUTENS» YUCIIA.

23.4.1.8. B mporpamme yueOHOro kypca «MaremaTuka» mpeAcTaBicHa
HarjigHasg TeOMETpHs, HamNpaBlICHHAas Ha pa3BUTHE OOPa3HOTO MBIILJICHUS,
IPOCTPAHCTBEHHOI'O BOOOPaKEHMSI, M300pa3UTENbHBIX YMEHUU. DTO BaXKHBIN 3Tall
B U3YUYEHUU T€OMETPUHU, KOTOPBIA OCYIIECTBISETCS HA HATJIAJIHO-IIPAKTHYECKOM
YpOBHE, ONMHUpAETCA Ha HATJAIHO-00pa3HOEe MBIIUICHHE OOywaromuxcs. boinbias
pOJIb  OTBOIOUTCS  INPAKTHYECKOW  JIEATENIBHOCTH, OINBITY, 3KCIIEPUMEHTY,
MoienupoBanuio. O0yyaroniecs: 3HaKOMATCS ¢ T€OMETPUYECKUMHU (hUrypamu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C HMX MPOCTEHIIMMH KOH(PUTYpaLUAMHU, y4aTCs
nu300pakaTh WX Ha HEJIMHOBAHHOW M KJeT4aTOM Oymare, paccMaTpuBalOT HX
[IPpOCTEHIINE CBOMCTBA. B mpoluecce u3ydeHUs HaIVISAHONM T'€OMETPUU 3HAHUS,
MOJIyYeHHbIE OOYyYalOlMMHUCA Ha YPOBHE HAYalbHOTO OOIIero o0pa3oBaHus,
CHUCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCS.

23.4.19. CormacHo ydeOHOMY TIuUlaHy B 5 - 6 Kjaccax H3ydaercs
WHTETPUPOBAHHBIN MTpeaMeT «MaTemaTHuka», KOTOPBIN BKIIIOYAET apu(PMETUICCKUAN
Marepual U HarJSIAHYI0 T€OMETPHUIO0, a TaKXKE IMPOIECICBTUYECKAE CBEICHUS W3
anreOphbl, JIEMEHTHI JIOTUKU U Hayalla ONMCaTeIbHOW CTATUCTUKH.

23.4.1.10. OOmee 4YKUCIO YacoB, pPEKOMEHJOBAHHBIX i1 H3YyYEHHUS
MatemaTukH, - 340 gacoB: B 5 kiacce - 170 gacoB (5 yacoB B He/Iel0), B 6 Kjacce
- 170 gacoB (5 4acoB B HEZIEIIO).

23.4.2. Conep>xanue o0y4yeHus B 5 Kiacce.
23.4.2.1. HarypanbHble 4nclia U HyJIb.

Hatypanbnoe umcno. Psn natypanmpabix umcen. Yucno 0. M3oOpaxkenue
HATypaJIbHBIX YMCET TOUKAMU Ha KOOPJIMHATHOU (YUCTIOBOM) MPSIMOIA.

[lo3unmonHass cucrema cuydciieHHs. PuMmckas Hymepanus Kak IpuMep
HEIMO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [lecATHUHAas CUCTEMA CUUCIICHHUS.

CpaBHEHHE HATYypadbHBIX YHCEJI, CPABHEHUE HATYPATbHBIX YHCEN C HYJIEM.
Cnioco6bl cpaBHeHUs. OKpyTIIeHUE HATYypaTbHBIX YUCEN.

CnoxeHue HaTypaJdbHBIX YHCEI, CBOMCTBO HYJIA MPU CIOXKEHUU. Briuntanue
KaK JeWCTBUE, OOpaTHOE CIOKECHHUIO. Y MHOKCHHE HATyPaJIbHBIX YHCEN, CBOMCTBA
HYJISI U €IMHUIIBI TIPU YMHOXKEHUU. JlefieHne Kak JeicTBUe, 00paTHOE YMHOKEHHUIO.
KommionenTsl  aedicTBui, CBs3b MexAy HuMH. [IpoBepka pesynbrara



apudmerndeckoro naeictBus. llepeMecTuTensHOE W COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXKEHHUS, PacHpeAesUTeIbHOE CBOMCTBO (3aKOH)
YMHOKCHUS.

Ucnons3oBanre OyKB AJisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA M 3allUCH
CBOMCTB apr(METUUECKUX JACHCTBUIM.

JlenuTenu W KpaTHBIE YHCIA, pasjio)KeHHWE Ha MHOXuTenu. [Ipocteie u
coctaBHble yncna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoMm.

Crenenb ¢ HaTypallbHbIM IOKa3aTeleM. 3aluCh YHCIAa B BHUAE CYMMBI
pa3psAOHBIX CIAracMbIX.

UucnoBoe BbIpakeHUE. BpIUKMCIEHHME 3HAYEHUM YHCIOBBIX BBIPAXKEHUN,
NOPSIAOK  BBINOJIHEHUS ~ JEWCTBUM.  Mcmonp30oBaHME  INPU  BBIYMCIIEHUAX
NEPEMECTUTEIIBHOTO W COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOKEHHSI, paCIpeIeITEIbHOIO CBOMCTBA YMHOKEHUS.

23.4.2.2. IpoOu.

[IpencraBnenne o JgpoOM Kak CIoco0e 3amyMCH  YacTH  BEJIIMYUHBI.
OO6bikHOBEHHBIE IpoOu. [IpaBunbHBIC U HEMpaBUIIbHBIE IpoOu. CMenanHas 1poob,
IIPEICTABIICHUE CMENIAHHOW NpoOW B BHJIC HETMPABWIBHOW NPOoOU W BBIICICHUE
LEJIOM YacTH YMClia U3 HeNpaBWIbHOU apoOu. M300paxkeHue apoOeil ToukamMu Ha
yuCcI0BOM npsimoii. OCHOBHOE CBOMCTBO Jipoou. Cokparienue apoodeit. [IpuBenenue
Ipobu kK HOBOMY 3HaMeHaTeno. CpaBHEHHE APOOCH.

CrnoxeHre U BbIUUTAHHE ApoOed. YMHOKEHHE U JIeJICHHE ApoOei, B3auMHO-
obpatnble 1pobdu. HaxoxaeHne 4acTy 1eI0ro 1 1eJI0To M0 €ro YacTH.

Jlecatnunast 3anmuch aApooOeit. IlpeacraBieHue OecITUYHOW IpoOW B BHUIE
OOBIKHOBEHHOU. M300pa’keHHe JeCATUYHBIX ApoOel TOYKaMM Ha YHUCIOBOMU
npsiMoil. CpaBHEHUE AECATUYHBIX IPOOEH.

Apudmernueckre JEUCTBHS C JECATUYHBIMH  JpoOsmu. OKpyTJIeHHE
JECATUYHBIX APOOeH.

23.4.2.3. Penienue TeKCTOBBIX 3aj1a4.

Pemenune TekcTOBBIX 3amad  apudMeTHYecKUM crocobom. Pemienwue
JOoTUYecKUX 3anad. Permenue 3amad mepeOOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnonp3oBanue pu pemieHny 3a/1a4 TabIUIl U CXEM.



Pemienne 3amad, copep)KamMxX 3aBUCUMOCTH, CBS3bIBAIOIIUE BEJIWYMHBL:
CKOpPOCTb, BpE€Ms, pACCTOSIHME, LE€HA, KOJIMYECTBO, CTOMMOCTb. EnuHHIBI
U3MEPEHHUS: MAaCcChl, 00bEMA, LIEHbI, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBA3b MEXIY
€AMHULIAMHU U3MEPEHUS KAKIOM BEIMYNHBI.

Perienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.
[IpencraBieHre TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM.
23.4.2.4. HarnsiHast reoMeTpusl.

Harnsgnele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, JIy4, YroJ, JIOMaHas, MHOIOYTOJIbHHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsmoi,
OCTPBIW, TYyIIOM ¥ Pa3BEPHYTHIN yTJIBL.

JlnuHa oTpe3ka, METPUYECKUE €UHUIIBI ITUHBL. J[TMHa JoMaHo#, mepuMeTp
MHOTOyTroJibHUKA. VI3MepeHne u MOCTPOSHUE YIJIOB C MOMOIIBIO TPAaHCIIOPTHUPA.

Harnsinuele npencraBieHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
PsIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHHUK, O PABEHCTBE (PUTYD.

N3o0paxxkenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenwue
KOH(MUTYpalMii U3 YacTe MPSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIIETYATOU
Oymare. Mcnionp30BaHle CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHHUKA, KBaJIpaTa.

[Inmomane MNpAMOYroJIbHUKA W MHOTOYI'OJIBHUKOB, COCTAaBJIEHHBIX W3
IpsIMOYTOJIBHUKOB, B TOM 4YHCJIE€ (QUIYp, M300paKEHHbIX HAa KJIET4aToM Oymare.
EnvHUIBI N3MEPEHHUs] IUIOIIAIH.

Harnsigablie mpeacTaBlieHus: O MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOIBHBIN
napauenenunen, — Kyo,  MHororpaHHukh.  M3o0paxkeHune — mpocTeHmmx
MHOTOTpaHHHUKOB. Pa3BepTku kyb6a u mnapamnenenunena. Co3maHue Mojaenen
MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, ITACTUJIMHA U IPYTUX MATEPUATIOB).

O0BbeM MNpSAMOYToJILHOTO TMapajuienenunena, kyba. EnunHuiibl u3MepeHus
obbema.

23.4.3. Conepxanue o0yueHus B 6 kiacce.
23.4.3.1. HarypanbHble uynca.

Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMUA YHUCIAMH.
UucioBble  BBIpOKEHUS, TOPSAOK  JCUCTBUM,  HCIOJIB30BaHHE  CKOOOK.
Hcnonb3oBaHue Mpy BEIYUCICHUSAX IEPEMECTUTEIBHOTO U COUYETATEIBHOTO CBOMCTB



CJIO’KEHUS U YMHOKEHHUS, PACIIPEAEIUTEILHOTO CBOMCTBA YMHOKEHUS. OKpyTrieHue
HaTypaJIbHbIX YHCEIL.

JlenuTenu u KpaTHbIC YKCIIa, HAUOOJBIINK OOIIUIA AEIUTENIb U HAUMEHBIIIEE
oOwree kpaTHoe. [lenumMocTh CyMMBI M POU3BEACHHUS. [[eeHne ¢ 0CTaTKOM.

23.4.3.2. IpoOwu.

OObIKHOBEHHasT JApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpalleHue ApoOer.
CpaBHeHue u ynopsnounBanue apooei. Pemenre 3aa4 Ha HaX0X/IEHUE YaCTH OT
IEJOr0 W IeJIOT0 MO ero 4acTu. J[poOHoe 4YHuciIo Kak pe3yibTaT JeNeHUs.
[IpencraBnenue AecCATUIHON TpoOU B BUJE OOBIKHOBEHHOU IPOOU M BO3MOYKHOCTH
NpeaCTaBIeHUsS OOBIKHOBEHHON JAPOOU B BHJE ACCATUYHOU. JlecsaTuunbie 1podu u
MeTpuyeckas cucrema mep. ApupMeTuuecKkrue JeUCTBUS U YUCIIOBBIE BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMH JAPOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHOIIEHMH. Macmrad, MOpPOHOPIHS.
[IpumeHeHue mponopIuil Ipu perieHr  3a1a4.

[TonsiTue mpoueHTa. BeiuncieHne MpoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IPOICHTY. BBIpa)keHrne MpPOILEHTOB ACCATHUYHBIMU ApoOsMH. Pernenue 3amay Ha
MPOLEHTHL. BhIpaxkeHre OTHOIIEHUS BEJIMYKH B MMPOLICHTAX.

23.4.3.3. I1010XUTENbHBIE U OTPULATEIBHBIE YUCIIA.

[TonoxkurenbHble U OTpULATENbHbIE uKcaa. Llensie yucima. Moaynes yucia,
reoMeTpuYecKass HHTepHpeTanus Moayias uucia. M3oOpaxeHue ducen Ha
KOOpJAWHATHOM  mpsiMod.  YucioBele  NpoMexyTku. CpaBHEHUE  4YMCElN.
Apudmernyeckue AHCTBHS C TIOJIOKUTEILHBIMUA U OTPUIIATEILHBIMU YHCIIAMH.

[IpssMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopanHAThl TOUKM Ha
IUIOCKOCTH, abcuurcca u opaunara. [loctpoenne Touek u GUryp Ha KOOpIAWHATHOU
IUIOCKOCTH.

23.4.3.4. byKBEHHbBIE BBIPAKECHHSI.

[Tpumenenue OyKB IS 3alIMCH MAaTEMaTHIECKUX BBIPAKCHHUM U MPEITTOKEHUH.
CpoiictBa apupmeTnueckux AeWcTBU. BykBeHHBIE BBIDOKEHHS W YHCIIOBBIC
NOJICTAHOBKU. ByKBEHHBIE PAaBEHCTBA, HAXOXJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopmysl, Gopmyssl IepuMeTpa U IIIOMAAN IPSIMOYTOJIbHUKA, KBaapaTa, 00beMa
napajiesienunena u Kyoa.

23.4.3.5. PerieHue TeKCTOBBIX 3a/1a4.



Pemenne TekcTOBBIX 3amad  apudMeTHYeCKuM crocobom. Pemienwne
JorudecKux 3anad. Pemenne 3amad mepeObopoM BCeX BOZMOKHBIX BAPUAHTOB.

Pemenue 3a1a4, COACpKalIMX 3aBUCHUMOCTH, CBA3bIBAIOIIWX BCIWYMHBI:
CKOpPOCTBD, BpEMms, pacCToAgHHC, ocHa, KOJINYCCTBO, CTOUMOCTD,
IMPON3BOAUTCIBHOCTb, BpPEMI, 00BeEM pa60TBI. E,Z[I/IHI/II_IBI HN3MEPCHUA: MACCHhI,
CTOUMOCTH, paCCTOAHUA, BDCMCHU, CKOPOCTH. CBs3b MCIKAY CAMHUITAMHU N3MCPCHUA
Ka}I(IIOﬁ BCIIMYUHBI.

Pemenue 3aJga4, CBA3aHHBIX C OTHOIICHHUCM, ITPOIIOPIHUOHAJIBHOCTBIO BCIIMYNH,
mpoucHTaMu, pCIICHUC OCHOBHBIX 3aJ1a4 Ha I[pO6I/I U IIPOLCHTHI.

OueHka W TOpUKUAKA, OKpyrieHue pesynbrara. CocTaBieHHE OYKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3aJa4H.

HPGI[CTaBJ'IeHI/Ie JaHHBIX C IIOMOIIBIO Ta6JH/II_I H auarpamMm. Croi0uaTblie
AuarpaMMbl. YTCHHUC U ITOCTPOCHUC. YreHue KPYIrOBBIX AUarpaMm.

23.4.3.6. HarnsimHas reoMeTpus.

Harnsinaele mpencraBienuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsMasd,
OTpPE30K, JIyY, yroJl, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHOe pacronokeHue IBYX IMpsAMBIX Ha INIOCKOCTH, NapajuleibHbIC
npsIMbIE, TEPICHINUKYJISIpHBIE NpsMble. M3MepeHue paccTosHUN: MEXIy ABYMS
TOYKaMHM, OT TOYKHU [0 IIPSIMOM, JJIMHA MapIIpyTa Ha KBaJPaTHON CETKE.

N3mepeHrne © TMOCTPOEHUE YIJIOB C IMOMOLIBIO TpaHcHopTupa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHU. YeTbIpexyToJIbHUK, IIPUMEPHI
YETBIPEXYTOJBHUKOB. [IpIMOYTONBHUK, KBaIpaT: UCIOJIB30BAHUE CBOWCTB CTOPOH,
yIa0B, nuaroHaneid. M3o0paxkeHue reoMeTrpuyeckux (uUryp Ha HEIMHOBAHHOU
OymMare ¢ UCHOJb30BAaHUEM LHMPKYJS, JUHEHKH, YTrOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp wmHoOroyronbHuka. [loHsiTue mmomanu QUIypbl, EIUHUIBI
u3Mepenus miomiaau. [IpubmmkenHoe u3MepeHue miomaau Guryp, B TOM YKCIe
Ha KBajJipaTHOU ceTke. [IpubnmkeHnHoe u3MepeHue IJIMHBI OKPY>KHOCTH, TUTOIIAIN

KpyTa.

CI/IMMCTpI/IHZ HCHTpPaJIbHAasdA, OCCBAA U 3CPKAJIbHAsA CUMMCTPHUMU.



[TocTpoenne cuMMETpUIHBIX UTYD.

Harnsigasle npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTYpax: Mapajlieenuie],
Ky0, mnpu3Ma, nupamMuja, KOHyC, MWIHHApP, Imap u cdepa. HM3o0paxenue
IpOCTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, IWJIMHJIpA U
koHyca. Co3anuve Mojeleld mpoCTpaHCTBEHHBIX (uryp (u3 Oymaru, mpoBOJIOKH,
IUTACTWIMHA U APYTUX MATEPHAJIOB).

[Tonsitne oObeMa, eaWHHIBI M3MepeHHsl o0bema. OO0BEM MPSIMOYTOIHLHOTO
napajienenurneaa, Kyoa.

IHNPEAMETHBIE PE3YJIbTATHBI

23.4.4. TlpenmeTHble pPeE3yJIbTaThl OCBOCHUSI MPOTPAMMBI Y4e€OHOTO Kypca
«Marematuka.

23.4.4.1. IlpenmeTHbIe pe3yabTaThl OCBOEHUS MPOrpamMMBbl Y4EOHOIO Kypca K
KOHIly 00y4eHHUs B 5 Kiacce.

23.4.4.1.1. Yucna v BBIYUCIIEHUS.

ITonumarts u IMpaBHJIBHO yHOTp€6JI$ITB TCPMUHBI, CBA3aHHBLIC C HATYypaJIbHbBIMHU
YucJiaMH, OOBIKHOBEHHBIMH U ACCATHUYHBIMU ,Hp06SIMI/I.

CpaBHUBaTh ¥ YIOPSIOYMBATH HATypajbHbIE YHWCIA, CpPAaBHUBATh B
MPOCTEUIITUX CITydasiX OOBIKHOBEHHBIE JPOOH, IECATUYHBIE TPOOH.

CooTHOCUTH  TOYKY HA  KOOpPAMHATHOM  (YMUCIOBOM)  TpsSIMOM €
COOTBETCTBYIOIIIMM €H YHUCIOM M M300pa)kaTh HATypaJlbHbIE YUCJIa TOYKAMH Ha
KOOPJMHATHOM (YMCIOBOM) IPSIMOMA.

Breimonuate apudmeTudyeckre JEWCTBUS C HATypaJbHBIMU UHCIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MPOCTEUIIINUX CITydasiX.

BrInonHATh NpOBEPKY, MPUKUJKY PE3YJIbTaTa BHIYUCICHUMN.
OKpyriaTh HaTypajbHbIC YKCIIA.
23.4.4.1.2. Pemenre TEKCTOBBIX 3aa4.

PemaTte TekcToBbIE 3aaud apu(PMETHUYECKHM CIIOCOOOM U C MOMOUIBIO
OpraHU30BaHHOI'0 KOHEYHOTO niepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, cojaeprkamipe 3aBUCMMOCTH, CBS3BIBAIOIINE BEJIUYUHBL:



CKOpPOCTb, BpEM:, paCCTOAHUC, ICHA, KOJINYCCTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKHUE 3aMHCH, CXEMBI, TAOJIHIIBI, 0003HAYCHUS TIPU PEIICHUH
3a7ad4.

ITonw30BaThCH OCHOBHBIMH CAMHUIIaMH1 N3MCPCHUS: IOCHHBI, MacCCHI,
pacCTodHnA, BPEMCHH, CKOPOCTH, BbIpAXaTb OAHH CAWHUIBLI BCIWMYHUHBI YCPC3

JpyTHeE.

W3BnekaTh, aHaIU3UpOBaTh, OICHUBATh HMH(OpPMAIMIO, MPEICTABICHHYIO B
TabJIMIle, Ha CTOJIOYATOMN quarpaMMe, HHTEPIIPETUPOBATH IIPE/ICTABIICHHBIE JaHHBIE,
VICTIOJIB30BATh JAHHBIC MPU PEIICHUN 3a]1a4.

23.4.4.1.3. HarysinHast reOMeTpus.

ITonp30BaThCA r€OMETPUYECKUMHU MOHATUSAMM: TOYKA, MIPSAMAsi, OTPE30K, Iy,
YTOJI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH TpPHUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpa, UMEIIUX (opmy
U3YYEHHBIX T€OMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJIaMU: BEpUIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMU: VYIOJ, BEpIIMHA, CTOPOHA, AHArOHallb, C OKPY>KHOCTHIO:
paauyc, AMameTp, UEHTP.

N300paxxatb HM3y4YE€HHbIE T'€OMETPUYECKHE (PUIrypbl HAa HEIMHOBAHHOW H
KJIeTYaToOl Oymare ¢ OMOILBIO LIUPKYJIS U JTUHEHKH.

HaXO,Z[I/ITI) MJIMHBI OTPC3KOB HCIMOCPCACTBCHHBIM HU3MCPCHUCM C ITOMOIIBIO
HHHGﬁKI/I, CTPOUTH OTPC3KHU SaﬂaHHOfI JJIMHBI; CTPOUTBH OKPYKHOCTH 3aJdaHHOI'O

paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB NPSMOYTOJIBHUKA, KBaJIpaTa JUisd UX
MIOCTPOECHHS, BBIYMCIICHUS IUIOMIAIA U IEPUMETPA.

Berauciste mepuMeTp W IUIONMIANb KBajapaTa, MPSMOYTOJIbHHKA, (uryp,
COCTABJICHHBIX W3 MPSMOYTOJIPHUKOB, B TOM 4mHCIe (Guryp, m3o0pakeHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCsi OCHOBHBIMU MCTPHUYCCKHMHU CAHMHHLIAMHU U3MCPCHUS IJINHBI,
Iomaau, BbeIpaxXaTb OAHHU CAWMHHUIBI BCJINYHUHBI YCPE3 APYTHUC.

Pacno3naBate mapamienenunes, KyO, HCIIOJIB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo, I'paHb, U3MEPEHHUs, HAXOAUTh HM3MEPEHUS NapajuleIeNnIe/a,



KyoOa.

Beraucisate o0bemM KybOa, mapaiesenunena Mo 3aJaHHBIM H3MEpPEHUSM,
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUS 00bEMA.

Pemiate HeCnoOXHBIC 3ala41 Ha HU3MCPCHHUEC TI'COMCTPHYCCKHUX BCIWYUH B
IMPAKTHYCCKHUX CUTYyalHsiIX.

23.4.4.2. llpenMeTHBIC pe3yJbTaThl OCBOSHUS MPOrpaMMbl y4eOHOr0 Kypca K
KOHITy 00yudeHus B 6 kiacce.

23.4.4.2.1. Yucia ¥ BEIYUCIEHUS.

3HaTh ¥ NMOHMMATh TEPMUHBI, CBSI3aHHBIC C PA3NUYHBIMU BUAAMU YUCET U
Croco0aMu UX 3aIucH, MePEXOAUTD (€CIIU 3TO BO3MOXHO) OT OHOU ()OPMBI 3arncu
4yuciia K APYromu.

CpaBHI/IBaTB " ynopsaaoduBaTh LCJIbIC YMUCIIA, OOBIKHOBEHHBIC U JACCATUYHBIC
,Z[pO6I/I, CPaBHUBATH YHUCJIa OJHOT'O U PA3HBIX 3HAKOB.

BLIHOHHHTB, coucTasds YCTHBIC MW IIMCBMCHHLIC IIPUCMBI, apI/I(l)MGTH‘IGCKI/Ie
I[GﬁCTBHSI C HATypaJIbHbBIMHU U LICJIBIMH YUCJIAMU, OOBIKHOBEHHBIMU U ACCATNYHBIMHA
I[pO6$IMI/I, IMOJIOKUTCIIbHBIMH U OTPHULATCIIbHBIMH YU CJIaMHU.

BrruncnaTs 3HaUEHUS YUCIOBBIX BBIPAKEHUN, BBITIOJIHATD IPUKHUIKY U OLICHKY
pe3yibTaTa BIUUCIECHUM, BBIIOJIHATh NPE0Opa30BaHUsl YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEUCTBUM.

COOTHOCHUTH TOYKY Ha KOOp,Z[PIHaTHOﬁ HpﬂMOﬁ C COOTBCTCTBYIOIIIUM €M YuCIIOM
)41 I/I306pa)KaTI> qucjia TOYKaMH Ha KOOpHHHaTHOﬁ HpHMOﬁ, HaXOJHUTb MOAYJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJILHOM CHUCTEME KOOPAMHAT C KOOpAMHATAMU
3TOU TOYKHU.

OprrJ'I}ITB OCJabIC 4YucCida U ACCATHYHBIC I[pO6I/I, HaXOaUThb HpI/I6J'II/DKeHI/I$I
YUCCII.

23.4.4.2.2. YucnoBbie 1 OYKBEHHBIE BBIPAKEHUS.

[TonrMath U ynoTpeOsaTh TEPMHHBI, CBA3aHHBIC C 3aMUCHIO CTEIICHU YHCIIa,
HAXOJUTh KBaJpaT M KyO YHWCJIA, BBIYUCIIATH 3HAYCHHUS YHCIOBBIX BBIPAYKCHUH,
coJiep KallliX CTCIICHH.

[Tonp3oBaThCs IMpu3HakaMnu JACIINMMOCTH, paCKIaAblBaTb HATYPAJIbHBIC YMCJia



Ha IIPOCTBIC MHOXHUTCIIH.
[Tonp30BaThCs MaCHITaGOM, COCTABJIATH IMPOIIOPLIHH M OTHOLICHUS.

Hcnonb3oBaTh OyKBBI JJ1s1 0003HAYEHUS YKCEIT MIPU 3alUCU MAaTeMaTHYECKHUX
BBIpaKEHUMN, COCTABJISITh OYKBEHHBIE BhIpaKeHUs U (OPMYJIbl, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQXXEHUM, OCYIIECTBISAsI HEOOXOAUMBIE  TOJCTAHOBKH U
npeoOpa3oBaHuUs.

HaxoauTh Hen3BeCTHBIM KOMIIOHEHT PaBEHCTRA.
23.4.4.2.3. Pemienue TEKCTOBBIX 3a7a4.
Pemrate MHOTOIIArOBBIC TEKCTOBBIC 3a1a9H apHU(PMETHICCKUM CIIOCOOOM.

Pematn 3aJ1a4u, CBA3aHHBIC C OTHOMICHHUEM, IIPONMOPIHNOHAJIbHOCTBIO BCJIIMYNH,
IMPOUCHTaAMH, PCUIATh TPX OCHOBHBIC 3a/1a41 Ha I[pO6I/I " IIPOLICHTHI.

Pemate 3amaum, cojeprkaimiyde 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYUHBL:
CKOPOCTb, BpeMms, paccTosiHue, IEHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJAUTENLHOCTh, BpeMsi, 00beMa paboThl, HUCIHOJIB3Ys apupMeTHYeCKue
JNEUCTBUS, OLEHKY, MPUKUAKY, TMOJIb30BAThCA  E€AWHUIIAMU  W3MEPEHUS
COOTBETCTBYIOIINX BEJIUYHH.

CocTaBnsaTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4U.

N3Bnekate uHpOpMaIUIO, MNPEACTABICHHYIO B Ta0JUIAX, Ha JIMHEWHOM,
cTOJIOUATON WM KPYrOBOM JuarpamMmax, WHTEPIPETUPOBATH MPEACTaBICHHbBIC
JNAHHBIE, UCIIOIb30BaTh JAHHBIE IIPU PEIICHUH 3a/1a4.

[IpencraBnate nHGOPMAIIMIO ¢ TTIOMOIILIO TAOIUIl, JIUHEHHON U cTONOYaTON
TarpaMm.

23.4.4.2.4. HarnsaHasi rTeOMETpPHUSL.

[TpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOLIETO0 MHpa, UMEIUX GopMy
U3YYEHHBIX T€OMETPUUYECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakaTh C TOMOIIBIO ITUPKYJIS, IMHEWKH, TPAHCTIOPTUPA HA HEJTMHOBAaHHOM
M KIeT4aTol OyMare W3yYeHHbIE IUIOCKHE TeOMETpUYecKre QUrypsl u
KOH(UTYpalui, CAMMETPUYHBIC (DUTYPHI.

[Tonbp30BaTHCS TEOMETPUUECKIUMH TTOHITUSAMU: PABEHCTBO (DUTYpP, CUMMETPUS,



VCIIOJIB30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEU: OCbh CHMMETPHH, LIEHTP
CHUMMETPHH.

HaxoauTe BeMYMHBI yTII0B U3MEPEHNEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
YTJIBI 3aIaHHOM BEJIMYMHBI, MOJIB30BATHCS IIPU PEIICHUU 3a/1a4d IpagyCHOU MEPOU
YIJIOB, pacIlO3HaBaTh HA YepTE)KaX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIIOU YTJIbI.

Bperaucnsare MJINHY HOMaHOfI, MMCPUMCTP MHOT'OYT'OJIbHHKA, I10JIb30BATHCA
CAMHULIAMU U3MCPCHUA AJINHBI, BRIPAXKATh OAHU CAWMHUIIBI K3MCPCHUA AJIMHBI UCPC3

TpyTHe.

HaXOI[I/ITB, HCIIOJIB3YS YCPTCIKHBIC HHCTPYMCHTDBI, PACCTOAHUA: MCKY ABYM:
TOYKaMH, OT TOYKH A0 HpHMOﬁ, AJIMHY IIYTH Ha KBaI[paTHOﬁ CCTKC.

Boruucnate  miomans  (GUryp, COCTABICHHBIX M3 MNPSAMOYTOJIbHUKOB,
UCII0JIb30BaTh pa30MeHNe Ha MPSMOYTOIbHUKH, HA paBHbIE (PUTYpBI, TOCTPABAHUE
J10 IPSIMOYTOJIbHUKA, I0JI30BATHCSI OCHOBHBIMU €IMHULIAMYU U3MEPEHUS IO,
BBIpaXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyrHe.

Pacro3naBaTh Ha MOIENSAX M H300paXKEHUSAX MUPAMHUIY, KOHYC, LHUIUHID,
WCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIETYATOW Oymare MpsMOYTOIBHBINA MapajuieIeTuIe/].

Boruucnsate 00beM IpsIMOYTOJIBHOTO Mapajuielienumena, Kyoa, moiab30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BbEMA.

Pemars HecIOXHBIC 3ala91 Ha HaAXO0XIACHUC TI'COMCTPHUUYCCKHUX BCINYUH B
IMPAKTUYCCKUX CUTYyallHAX.

23.5. Pabdouas nmporpamma y4e0HOro Kypca «AJjredopa» B 7 - 9 kiaccax
(najiee COOTBETCTBEHHO - MPOrpaMMa y4yeOHOro Kypca «AJredopa», y4eOHbIil

KYpC).
23.5.1. [logacuurenpHasa 3alMCcKa.

23.5.1.1. AnreGpa sBJISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIIETO
oOpa3oBaHus: OHa 00€CTIeUNBAET U3YUCHHE APYTUX ITUCHUUILIINH, KaK €CTEeCTBEHHO-
HAyyHOro, TaK U TyMaHUTAPHOTO LIMKIOB, €€ OCBOECHHE HEOOXOAMMO MJis
IPOAOKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3BuTHe y oOyuaromuxcs
HAy4YHBIX MPEJCTABICHUNA O MPOUCXOKACHUM M CYHIHOCTH aJreOpanyecKux
abcTpakiuii, cnoco0e OTpakKeHHs] MaTeMAaTUYECKOM HAYKOW SIBJIEHUH U MPOLECCOB



B TpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHWU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBINUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IMH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneuynmBaeT pa3BUTHE YMEHHsI HAOJIIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOW JICHCTBHS M BBIBOJIHI,
dbopmynupoBath yrBepxkAcHUS. OCBOECHUE Kypca areOpbl 00ecTeurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHNUS OOYYalolUXCs: OHU MCHOJB3YIOT JECIyKTUBHBIC U
WHIYKTUBHBIE PAcCYXXIeHUs, 0000IIeHNEe U KOHKPETU3AIUIo, a0CTparupoBaHue u
aHanoruto. OOydeHwe  aireOpe  MOpeAnojiaraeT  3HAUYUTENbHBIM  00BbEM
CaMOCTOSTEIILHON  JEATENHHOCTH OOYyYalOIIUXCs, IMOATOMY CaMOCTOSITEIBHOE
peIICHHE 3aa4 SBISICTCS peaTu3aliel NeITeIbHOCTHOTO MPUHIIAITA 00YUYEHUSI.

23.5.1.2. B ctpykType nporpamMmmbl yueOHOT0 Kypca « Asredpay 1Jisi OCHOBHOTO
o01ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEP>KaTeIbHO-METOIUYECKUE
auHUM: «Hucna u BeIUKCICHUN», « ANTreOpandecKkrue BhIpRXXEHUS», «YpaBHEHUS U
HEpaBEeHCTBa», «D@yHkumn». Kaxngas U3 3THX coJepkKaTeIbHO-METOANYECKUX
JIMHUN pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUEHUSI Kypca, B3aUMOJICUCTBYS C
JIpYTMMH €ro JuHusMU. B Xone wu3ydeHuss yd4eOHOro Kypca o0O0ydaronumcs
MPUXOJIUTCS] JIOTUYECKU PacCykaaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsi3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, TMpPEACTaBICHHbIE BO BCEX OCHOBHBIX paszfenax
MaTeMaTHYeCKOro 00pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJACHUIO O0YyYaIOIIUMHUCS
OCHOB  yHHUBEpPCaJIbHOIO  MaTeMarthueckoro s3bpika. ConepxaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

23.5.1.3. Conepxkanue quHUM «Yucna U BEIYUCICHUS» CITYKUT OCHOBOM st
JTaTbHEUIIer0 U3yYeHUs MAaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCS
JIOTUYECKOTO MBIILICHHS, POPMHUPOBAHUIO YMEHHUS TOJIb30BAThCS aITOPUTMAMHU, a
TaKKe MPUOOPETCHUIO MTPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCEHEBHOM
KU3HU. Pa3BuTHEe MOHATHSA O YHCJIE Ha YPOBHE OCHOBHOTrO OOIEro oOpa3oBaHUS
CBS3aHO C PAIMOHATBLHBIMU W HWPPANHOHATBLHBIMU YHCIaMH, (HOPMUPOBAHUEM
NpeACTaBICHUM O JEHCTBUTEIHHOM YUCTE. 3aBEPIICHUE OCBOCHUS YUCIOBOUM JTMHUU
OTHECEHO K cpe/lHeMYy 0011IeMy 00pa30BaHUIO.

23.5.1.4. ConepxaHue JBYX alreOpanuecKux JIUHUNA - «AjredOpanydeckue
BBIPAKEHUS» U «YPAaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTHYECKOTO armapara, He00OXOIUMOTO JUIsl pellieHus 3aaad
MaTeMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha



YpOBHE OCHOBHOT0 00111er0 00pa3oBaHusl yueOHbIN MaTepuaj IpynInupyeTcs BOKPYT
paloHaIbHBIX BBIpAKEHUH. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMaTHKU Kak
A3bIKa JUISI TIOCTPOCHHS MAaTEMaTUYECKUX MOJENEH, ONMCAaHUs IPOLIECCOB H
SABJICHUH peanbHOro Mupa. B 3agaun 00yueHus anredpe BXOAAT TakKe JanbHelliee
pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, JIS
OCBOEHHMSI Kypca HWH(MOpPMAaTUKHM, U OBJIQJEHUE HaBbIKAMU JEIyKTUBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXEHMS, CTIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

23.5.1.5. Conepxanue (HyHKIHOHATHLHO-TpAQUUECKON JTMHUM HAIEICHO Ha
NOoJIy4eHHe 00y4aronMMUCs 3HaHUN O PYHKIUAX KaK BaXKHEHIIEH MaTeMaTHYeCKOn
MOJIENIM JUIsl OTIMCAHMSI M MCCIIEI0BaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUI B
npupoge u oOmectBe. M3yyeHue Marepuana CHOCOOCTBYET pPa3BUTHIO Y
00y4aromuxcsi yMEHUs UCNOJIb30BaTh Pa3INYHbIE BRIPA3UTEIbHBIE CPECTBA SI3bIKA
MaTeMaTUKH - CJIOBECHBIE, CHMBOJMYECKHE, Ipaduueckue, BHOCUT BKJIaJ B
(opMupoBaHUE MPEICTaBICHUM O POJIM MATEMaTUKU B PAa3BUTUU LIMBUIU3ALUU U
KYJbTYpBI.

23.5.1.6. CormacHo yueOHOMY TUTaHy B 7 - 9 Ki1accax u3ydaeTcsi y4eOHbIN Kype
«Anre0pa», KOTOPHIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3feNibl COICpPIKAHUS:
«Yucima ® BBIYKACICHUSN», «ANTCOpanYeCKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEPaBEHCTBa», « DYHKIIHM.

23.5.1.7. OOmiee 4yuca0 4acoB, PEKOMEHJOBAHHBIX ISl M3YYEHHUS Y4eOHOTO
Kypca «Anredpay, - 306 yacos: B 7 kiacce - 102 gaca (3 yaca B HeJieni0), B 8 Kiiacce
- 102 yaca (3 uaca B Henento), B 9 kiacce - 102 yaca (3 yaca B Hezento).

23.5.2. Coneprxanue o0yueHus B 7 Kiacce.
23.5.2.1. Ynucna v BBIYUCIICHUS.

Jpobu OOBIKHOBEHHBIE W JIECATHYHBIE, MEPEXO0J OT OJHOW (HOpPMBI 3amHcH
npobeit k apyroi. IloHATHe panMOHAIBHOTO YHCHA, 3aluCh, CPAaBHEHHE,
YyHOpSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernueckue JEHCTBUS €
pauMOHAIBHBIMU 4YnciaaMu. PemeHue 3aaad U3 peayibHOW NMPAKTUKW HA 4YacTH, HA
TpoOH.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTelIeM: OIpejAesieHrne, IpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpPENENEeHus, 3auch 00NbIKX yncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1ayd Ha
IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.



[IpumeHeHne NOPU3HAKOB  JICIMMOCTH, PA3JIOKEHHE HAa  MHOXHUTEIU
HaTypaJIbHbIX YHCEIL.

PeanpHple  3aBHCMMOCTH, B TOM  4HWclIe TpsiMasi U oOparHasd
IPONOPLUHUOHAIBHOCTH.

23.5.2.2. Anrebpanyeckue BbIpaKeHUsI.

[lepemeHHbIE, YMCIOBOE 3HAYCHHE BBIPAKCHUS C MepeMeHHOU. JlomycTrmMblie
3HaYeHUS TIepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BETUIMHAMU B BHUJIC
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJICCTBEHHO paBHBIE BBIPAKCHHs, TpPaBWIA MPEeoOpa3oBaHUSI CyMM U
IPOU3BECHUH, TPABIIIA PACKPBITHSI CKOOOK U MIPUBEICHUS MTOJO0HBIX ClIaraeMbIX.

CBoMCTBa CTENIEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OI[HO‘IJICHBI u MHorouwieHnl. CTereHp MHOTOYJICHA. CJ'IO)KCHI/IG, BbIYHUTAHHUC,
YMHOXCHHUC MHOT'OYJICHOB. cDOpMy.]'IBI COKpAICHHOI'O YMHOKCHU:A: KBAAPAT CYMMBbI
" KBaJpaT pa3sHOCTH. (DOpMYJIa Pa3sHOCTHU KBAAPATOB. Paznoxenre MHOTO4JI€HOB Ha
MHOXXHTCJIIN.

23.5.2.3. YpaBHEHUS U HEPABEHCTBA.

VYpaBHEHUE, KOpEHb YpaBHEHHs, INpPaBWIA NPeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHU.

JIuHenHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YUCIO KOPHEHW JIMHEUHOIO
YPaBHEHUS, PELICHNE JIMHEMHBIX ypaBHEHUN. COCTaBICHUE YPABHEHHUH T10 YCIIOBUIO
3anauu. Perienne TeKCTOBBIX 3a4a4 C IIOMOIIBIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C JIByMs MEepeMEHHbIMU U ero rpaduk. Cucrema aByX
JVMHENHBIX ypPaBHEHUW C JBYMs IEpEMEHHbIMU. PemeHune cucreM ypaBHEHHM
croco0oM MoACTaHOBKHU. [IpruMepbl penieHust TEKCTOBBIX 33J1a4 ¢ IOMOLIBIO CUCTEM
YPaBHEHH.

23.5.2.4. OyHKIMN.

Koopaunara Toukn Ha mpsMoi. UncnoBble TPOMEXYTKU. PaccTosHne Mexy
JIBYMSI TOUKaMHU KOOPJUHATHOM MPSMOH.

IpsiMoyronpHas cuctema koopauar, ocu Ox u OV . A6cumcca u opauHara
TOYKH Ha KOOPJIWHATHOMU TII0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue dynkmuu. I'paduk GyHkmmm.



CeoiictBa  Qynkiui.  Jluneiinas  Qyskmusi, ee  rpaduk. ['padux

bynkuuu V = | x]. ['paduueckoe perieHne TUHEHHBIX YPAaBHEHHM M CHUCTEM
JIMHENHBIX YPABHECHUMU.

23.5.3. Coaeprxanue o0yueHus B 8 Kiacce.
23.5.3.1. Yucna v BEIYHACIICHHUS.

KBagparubeiii kopeHb u3 uwucia. lloHstne 00 uUppalMOHAIBLHOM 4YHUCIE.
JlecaTuuHble TPUOIMIKEHUST UPPAIMOHAIBHBIX uKces. CBONCTBa apupMeTHIeCKuX
KBaJPaTHBIX KOPHEH W UX NMPUMEHEHUE K MPe0OPa30BaHMIO YHNCIOBBIX BhHIPAKEHUN
Y BBIYHUCJICHUSIM. JIeHCTBUTEIbHBIC YMCIIA.

Crenens ¢ LeabIM MOKa3aTeleM U ee cBoiicTBa. CTangapTHAs 3aMUCh YUCTA.
23.5.3.2. Anrebpanyeckue BbIpaKeHUsI.
KBanpatHblii TpexusieH, pa3inoxkeHne KBaApaTHOTO TPEXWIeHa Ha MHOXKHUTEIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOWCTBO ajreOpamveckoil ApooOwu.
CrnoxeHve, BbIYUTAHHE, YMHOXXEHHE, [IeJIEHHE alreOpandecKkux ApoOeH.
ParmonanbHbIe BEIpaXKEHUS M UX IPeoOpazoBaHHUE.

23.5.3.3. YpaBHEHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, hopMmysa KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM W KBAaJIPaTHBIM.
[Ipocreiimne poOHO-pallOHAIbHBIE YPABHEHUS.

['padprueckas uHTEpHIpETAlIMsl YPAaBHEHUN C JBYMS MEPEMEHHBIMH U CHCTEM
JVHENHBIX YPAaBHEHUU C JABYMs IEpeMEHHbIMU. lIpumepsl pelieHus cucrem
HEJIMHEUHBIX YPaBHEHUHN C IBYMs IIEPEMEHHBIMH.

Pemenune TeKCTOBBIX 3agad EUII’G6p3H‘I€CKHM CIT0COOOM.

UucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO C OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

23.5.3.4. ®yHKUMHU.

[Tonsitue pynkunu. O01acTh ONPEAEICHHUS] 1 MHOYKECTBO 3HaUYE€HUN (DYHKIIUH.
CrnocoOsI 3a1anust GyHKITHH.



I'padux dyakmuu. Ytenune coilcTB (PyHkiuu mo ee rpaduky. [Ipumeps
rpaduKoB QYHKIHMA, OTPAKAIOIINX PEATTHHBIE TIPOIIECCHI.

OyHKIMY, OMUCHIBAIOIIME TMPSMYIO U OOpaTHYI MOPONOPIUOHATBHBIE
_ 2 _ 3 _ _
3aBUCUMOCTH, UX rpadpuku. OyHKIHM Y =X, ¥y =X, y = \/; , YV = EZ

I'paduaeckoe perneHne ypaBHEHHU U CUCTEM ypaBHEHUH.
23.5.4. Conepxanue oOyuyeHus B 9 kiacce.
23.5.4.1. Yucna v BBIYUCIICHUS.

PanyonanpHbie 4KciIa, UppallMOHAJIBHBIC YMCIIa, KOHEYHbIE M OCCKOHECUHBIC
JeCATUYHBIC ApoOH. MHOXKECTBO JIEHCTBUTEILHBIX YUCEN, IEUCTBUTEIbHbBIC YHUCIIa
KaKk OCCKOHEUYHBIE JACCATUYHBIE apoOM. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
MEKy MHOXECTBOM JICHCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MPSIMOM.

CpaBHEHHE JCHCTBUTENBHBIX YHCEN, apU(PMETHUECKHE JEHCTBUS C
NENCTBUTEIBHBIMU YUCIAMH.

Pa3mepsl OOBEKTOB OKpPYXalOWEro Mupa, MJIATEIBHOCTh MPOLECCOB B
OKpY>KarollleM MHUpe.

[IpubnukeHHOE 3HAYEHUE BEJIMYWHBI, TOYHOCTh NpUOIMxKeHusi. OKpyriieHue
yucell. [Ipuknaka u oeHka pe3yjabTaToB BBIUYNCICHUN.

23.5.4.2. YpaBHEHUS U HEPABEHCTBA.
JIuneiinoe ypaBHeHue. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHHH, CBOIAIIMXCA K KBAJPATHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbEN W YETBEPTOU
CTEIICHEH Pa3I0KEHUEM Ha MHOKUTENU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHWH. PeleHne TEKCTOBBIX 3amady
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ JIByMsI NIEPEMEHHBIMU U ero rpaduk. Pemienue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelenne cucrteM IByX ypaBHEHH,
OJIHO M3 KOTOpBIX JHMHEIHOE, a Jpyroe - BTOpod creneHu. [paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMH.

Peliennie TEKCTOBBIX 3a/1a4 aNreOpandyecKuM CrocoOoM.

YucnoBbie HCPAaBCHCTBA U UX CBOMCTBA.



Pemienne nMHEHHBIX HEPABEHCTB C OJHOW mHepeMeHHOM. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

23.5.4.3. OyHKIUMN.

KBagparuunas ¢ynkius, ee rpaduxk u cBoictBa. [lapabona, KOOpauHATHI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPHUH MTapa0OJIbI.

k
Ipaduku dysxmmit: Y = kx| y =kx + by = 27 =x', y =+,
y = |x |,I/II/IX CBOMCTBA.
23.5.4.4. YucnoBele MOCIEIOBATEILHOCTH U TPOTPECCHUM.

[TonsiTHe YMCIOBOM IOC/IENOBATEILHOCTA. 3aJaHUE IOCJIEIOBATEIILHOCTH
peKyppeHTHON hopMyoi 1 GOopMyJIOi N-ro YiIeHa.

Apudmernueckass U reoMmerpuueckas mporpeccuud. dopmysnsl n-ro wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHre YIeHOB apU(PMETUYECKOM U TE€OMETPUUYECKON MpOorpeccHii
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA W DKCIIOHEHUMUAJIBbHBIA POCT.
CJ105KHBIE TTPOLIECHTHI.

23.5.5. IlpeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI IPOrPAMMBbI Y4e0HOI0 Kypca
«AJdreodpa».

23.5.5.1. IlpenmeTHbIe pe3yapTaThl OCBOEHUS MPOrpaMMBbl Y4EOHOIO Kypca K
KOHITy 0Oy4eHus B 7 Kiacce.

23.5.5.1.1. Yucna v BBIYMCIIEHUS.

BBIHOJ'IHS[TB, codyeTass YCTHBIC M IMHCHbMCHHBIC IIPUCMEI, apI/I(i)MeTI/IIIeCKI/IC
,Z[GﬁCTBPIfI C palMOHAJIbHBIMU YHUCJIaMH.

Haxonuth 3HauY€HHS YHUCIOBBIX BBIPAXKEHUH, MPUMEHITh Pa3HOOOpPa3HBIC
CIOCOOBI Y TMPUEMbl BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBIPAKECHHM, COAEPKAIINX
OOBIKHOBEHHBIC U JICCSITUYHBIE APOOH.

[lepexonuTe OT ogHON (HOPMBI 3alKMCH YHCEN K Apyrod (ImpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU



B O€CKOHCYHYIO JACCATUYHYIO IPOOH).
CpaBHUBATH M YIIOPSIOYUBATH PAIMOHAIBHBIC YUCIIA.
OKpyrisaTh yucia.

BBINOTHATH NPUKUAKY M OLEHKY pEe3yJIbTaTa BBIYUCICHHM, OLIEHKY 3HAUEHUI
YUCJIOBBIX BBIPAKCHHI. BBINOIHATE AEHUCTBHUS CO CTENEHSMHU C HATypaJbHBIMU
IIOKa3aTEIAMU.

HpI/IMeHSITB IMPU3HaAKU ACIIMMOCTH, PA3JIOKCHHUC HAa MHOKHUTCIIN HAaTypPaJIbHBIX
YHUCCII.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE 33J]la4d, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIUYHMH, MPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aJa4 C YyYeTOM OTPAaHMYEHUH, CBSI3AaHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

23.5.5.1.2. AnreOpanyeckue BhIpakKeHUSI.

Hcnonb3oBaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATD €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxoguth 3HaueHuss OyKBEHHBIX BBIPQXKCHHM MpPH 3aJaHHBIX 3HAUYCHUAX
IIEPEMEHHBIX.

BoinonHaTh TpeoOpa3zoBaHus 1EJI0r0 BhIPAXKEHUSI B MHOTOWIEH IPUBEICHUEM
N0JI00HBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOYJIEHA Ha MHOIOYWIEH M MHOro4WwileHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymiecTBISITh pa3jIoKEHHEe MHOTOWICHOB HAa MHOXHTEIH C IOMOIIBIO
BBIHECEHHSI 32 CKOOKHM 00IIIET0 MHOXKHUTEJIS, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHUS
(bopMyIT COKPALIEHHOTO YMHOXECHHS.

HpHMeHHTB HpeO6p330BaHI/I$I MHOTOYICHOB JJIA PCHICHHA PA3JIMYHBIX 3aJa4
N3 MaTCMAaTUKHU, CMCIKHBIX IPEAMETOB, U3 pCaHBHOfI IMPaKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMH TOKa3aTEIsIMU IS
npeoOpa3zoBaHusl BHIPAKECHHI.

23.5.5.1.3. YpaBHEHHUS 1 HEPABEHCTBA.



Pemate sMHElHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPUMEHAS IPABUIIA
Nepexoqa OT UCXOJTHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIX YUCIIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckue METOAbl IPU PELICHUHN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTes mnpuMepbl Map YHCEN, SBISAIOMIUXCA PEHICHHEM JIMHEHMHOIO
ypaBHEHUS C IBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM TJIOCKOCTU TpaduK JIMHEWHOTO YPAaBHEHUS C IBYMS
NIEPEMEHHBIMH, TTOJIB3YSCh TPA(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUS.

Pematb cuctemsl IByX JHHEWHBIX YpaBHEHUH C ABYMsS MEPEMEHHBIMH, B TOM
4ucIie rpauuecKu.

CocTaBnsTh W pemaTh JHUHEWMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH 1O YCIIOBHIO 3aJa41, HHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM
3a/1a4y NOJIyYECHHBIN PE3yNbTaT.

23.5.5.1.4. ®yHKIMN.

N300pakath HA KOOPAMHATHON MPSAMOU TOYKH, COOTBETCTBYIONINE 3aJaHHBIM
KOOpJAMHATAaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3aAIIMCHIBATH YHACIOBBIE TPOMEKYTKH HA
anreOpanyecKkoMm si3bIKe.

OtMmeuaTh B KOOpI[HHaTHOﬁ INIOCKOCTH TOYKHU I10 3aJJaHHBIM KOOpJAHWHATaM,

CTpOUTh rpaduku TMHEHHBIX GyHKUMA. CTpouTh rpaduk GpyHKuuu V = | x].

OnuceiBaTh € MOMOIIbIO (QYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, pACCTOSIHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
POU3BOJAUTENBLHOCTD, BpEMsl, 00beM pabOTBHI.

Haxonute 3HaUueHne PyHKIIMU 10 3HAYCHUIO €€ apTryMeHTa.

[Torumates Tpaduueckuii cmocod MpeAcTaBiICHUS W aHaIW3a HWHPOPMAIIHH,
W3BJICKATh U HHTEPIIPETUPOBATh HH(OPMAITHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

23.5.5.2. IlpeamerHble Ppe3yabTAaThbl OCBOCHUSI IPOrpaMMbl y4eOHOIo
Kypca K KOHIy o0yueHusi B 8 KJjacce.

23.5.5.2.1. Yucia v BEIYUCIEHUS.



Hcnonp30BaTh HayaJbHBIE IPEIACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
YyCeN AJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUUCICHHUM, N300paxaTh JEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTy mnoHATHE apU(PMETUUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJ[paTHbIE KOPHHU, MCIOJIB3Ys MPU HEOOXOJMMOCTH KaJbKYJISITOP, BBIOIHSTH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUMX KBAJpPAaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcronp30BaTh 3alUCH OOJBIINX M MajbIX YUCEI C HMOMOIIBIO JIECITHUHBIX
npoOeii u crenieHeit yucia 10.

23.5.5.2.2. AnreGpandyecKkue BbIpaKEHU.

[IpumMeHsATh TOHSATHE CTENEHW C LEJIbIM I[O0Ka3aTeleM, BbIINOJHATH
peoOpa30BaHusl BEIPAKEHUM, CONEPIKALUX CTENEHH C LIEIBIM IIOKa3aTEIIEM.

BrinoaHaTh TOXICCTBCHHBIC HpCO6p&30BaHI/I51 paduOHAJIbHBIX BI)Ipa}KCHI/Iﬁ Ha
OCHOBC IIpaBUJI I[GI‘/JICTBI/H?’I HaJd MHOI'O4JICHAMH U aJIFe6paH‘I€CKI/IMI/I IIpO6HMH.

PacknanpiBaTh KBaJpaTHBINA TPEXWICH HA MHOKUTEIIH.

[IpumensaTs mpeoOpa3oBaHus BIPAKECHUN IS PEIICHUS Pa3TUYHBIX 3a7a49 U3
MAaTEMAaTHKH, CMEXKHBIX MTPEIMETOB, U3 PEATbHOU MPAKTHKH.

23.5.5.2.3. YpaBHEHHUs U HEPABEHCTBA.

Pemlare nuHeHHbIE, KBaIpaTHbIE YPABHEHHS W PAlMOHAIBHBIE YPAaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMS [IEPEMEHHBIMU.

[TpoBoAWMTH TpOCTEHIIINE UCCIIEIOBAaHUS YPaBHEHUH W CHCTEM YpaBHCHHIA, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JY ypaBHEHUE WM CHCTeMa ypaBHEHUUN peIIeHUs, eCld MMEET, TO CKOJbKO, U
npouee).

[lepexoquTh OT cIOBECHOW (hOPMYJIMPOBKM 3aJaud K €€ anreopandeckoi
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIs1 CPABHEHUSI, OLICHKH, PEIIaTh
JMHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaMUeCKyIo
WJUTFOCTPAIIMIO0 MHOXECTBA PENICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

23.5.5.2.4. ®yHKkuum.



[Tonnmath ¥ UCHOIB30BaTh (DYHKUMOHAJIbHBIE MOHATHS U SI3bIK (TEPMMHBI,
CUMBOJIMYECKUE O0O03HAYCHUsI), OMpPENesITh 3HaueHHe (YHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAesITh CBOMCTBA (YHKLUHU IO €€ rpaduKy.

Crpoutb rpaduku 351€eMeHTapHbIX (YHKLIMA BUIA:

_ _ 3 _ — .
y =—,y =x, Yy =x,y =~Nx, V= |x|’ ONUCKHIBAThL CBOICTBA

k 2 =
X
YUCI0BOM (YHKIUU 1O €€ Tpaduky.

23.5.5.3. IlpenmeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4EOHOTO Kypca K
KOHITy oOy4eHus B 9 kiacce.

23.5.5.3.1. Yucna v BbIYUCIIEHUS.
CpaBHMBATH M YHOPSAOUYMBATH pAllMOHAJIBHBIE U UPPALlMOHAIBHBIE YUCTIA.

BrimonssTh apudmeTndeckue ASMCTBUS C PAllMOHATEHBIMU YHCIIAMU, COYETas
YCTHBIE U MHUCHbMEHHBIE MPUEMBI, BBIIOJHITh BBIYMCIEHUS C UPPALMOHATIBHBIMU
YHUCIIAMMU.

HaXOI[I/ITB 3HAYCHUS CTECIICHEH C OEJIbIMHU I1OKAa3aTCIIIMHU U KOpHCfI, BBIYHUCIIATH
3HAa4YCHMUA YHCJIOBBIX BBIpa)KCHI/If/’I.

OKpyryisiTe  AEHUCTBUTENBHBIE YHWCIIA, BBIIOJHATH MPUKUAKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

23.5.5.3.2. YpaBHEHHUS U HEPABEHCTBA.

Pemrats nuHeViHbIE U KBaApaTHbIE YPABHEHUS, YPABHEHN S, CBOIAIINECS K HUM,
npocTerme ApoOHO-pallMOHAIbHBIE YPABHEHHS.

Pemate cucrempl IBYX JIMHEMHBIX YpaBHEHHUW C JABYMS NEPEMEHHBIMH U
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISETCS JINHEHHBIM.

Pemates TekcTOBBIE 3ajauM  anreOpandecKuM CrocoOOM C  TOMOUIBIO
COCTAaBJICHUS YPABHEHUS WJIK CUCTEMBI JIByX YPAaBHEHUH C JBYMS [IEPEMEHHBIMMU.

IIpoBOANTE MPOCTEUIINE KCCIIENOBAHNUS YPABHEHUM U CUCTEM yPaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlIeHnid (YCTaHABINBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YpPAaBHEHUW PEUICHHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

PemaTey nuHeiHbIE HEpaBEHCTBA, KBAJpPATHbIE HEPABEHCTBA, H300pa)kaThb



pElLICHUE HEPABEHCTB HA YHMCIJIOBOM IPSMOM, 3alMCHIBaTh PELICHUE C MOMOLIBIO
CHMBOJIOB.

Pemrats cructemMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO, H300pakaThb pEIIEHUE CUCTEMbl HEPABEHCTB Ha
YUCIJIOBOW IPSIMOU, 3aIIUCBIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a]1a4.
23.5.5.3.3. ®yHKIMMN.

Pacnio3naBath (QyHKIIMM W3y4eHHBIX BUAOB. [lOKa3piBaTh CXEeMaTUYECKH
pacmoioKeHNEe Ha KOOPAMHATHOU MJIOCKOCTH rpaduKkoB PyHKIUI BUA:

k
— — — _ 2 —_ 3 —
y_kxay_kx+bay_;)y_ax +bx—'_cay_xay_ X,
Yy = |x| B 3aBucumocTH OT 3HaueHMH KOO(QHIIEHTOB, OMMCHIBATH CBOCTBA
byHKIUH.

CrtpouTs M H300paXkaTh CXeMaTHUECKH TpadUKH KBaJApPAaTHYHBIX (YHKIUH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKLIUI MO X IpaduKaM.

Pacno3naBaTh KBaJgpaTH4Hy!0 (QYHKIHIO MO (HOpMyJe, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKLIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

23.5.5.3.4. YucnoBble NOCIEA0BATEIIBHOCTH U MIPOTPECCHH.

Pacrio3naBath apu(METHYCCKYIO M TCOMETPHUECKYIO IPOrPECCUH IIPH Pa3HBIX
crnoco0ax 3aaHusl.

BbINONHATE  BBIYMCIIEHUST C  HKCIOJb30BaHHEM (GOpMyl N-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300pakaTb WJIE€Hbl MOCJEI0BATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pematy 3amauu, CBsI3aHHBIC C YHCIOBBIMU IOCIEIOBATEIBHOCTSIMHU, B TOM
Yyucye 3aJlaud U3 peaJbHOM KU3HM (C UCIOIB30BAaHUEM KaIbKYJATOpa, MUGPOBBIX
TEXHOJIOTUH).

23.6. Padouas nporpamma y4yeOHoro kypca «I'eomerpus» B 7 - 9 ki1accax
(naJjiee COOTBETCTBEHHO - IpOrpaMmma y4e0Horo kypca «I'eomerpus», ydeOHbIi

KYpC).



23.6.1. I[losgcuurenpHasa 3aIMCKa.

23.6.1.1. T'eomeTpus Kak OAMH U3 OCHOBHBIX Pa3/I€NIOB IIKOJIbHOW MaTEMATUKH,
UMEIOINKA CBOEH LENbI0 00ECIEUNTh M3YyYEHUE CBOMCTB U pa3MEpPoOB QUIYp, HX
OTHOIICHWH H B3aWUMHOE pACIONOXKEHHE, OMUPaeTCs Ha JIOTHYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. [[eHHOCTh M3y4YeHHs T€OMETPUH Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMICS YYUTCS MTPOBOIUTH
JIOKA3aTeNbHbIE PACCYKICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIIOUEeHHs, IOKA3bIBATh
UCTUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyX JeHus «OT TPOTHUBHOTO», OTIMYATh CBOWCTBA OT IPU3HAKOB,
(dopmynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

23.6.1.2. llenpto HU3y4yeHHUS] TEOMETPUU SBISIETCA HCMIOJIB30BAaHUE €€ Kak
WHCTPYMEHTa IpPHU PEIICHWU KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTpEYAIOIIMXCS B peaidbHOM >ku3HM. OOydvarouuiicss AOKEH HayYUThCs
OTIpeIeNATh TEOMETPUUECKYIO (PUTYPY, OMUCHIBATH CIIOBAMH YE€PTEK WIH PUCYHOK,
HAaWTU TUIONIAJh 3€MEJBHOTO YYacTKa, pacCUUTaTh HEOOXOJUMYIO JJINHY
OTITOBOJIOKOHHOTO KaOesst uiin TpeOyeMble pa3Mepsl Tapaxa it aBToMoowmst. [Ipu
pelieHny 3aJad MPaKTHYECKOro XapakTepa OOYYaloIIMICs YYUTCA CTPOUTH
MaTeMaTUYeCKHEe MOJIEIU  pEeabHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYUCJICHUS U OLICHUBATH MOJTYUYCHHBIA pe3yJIbTar.

BaxkHo mopuepkuBaTh CBSI3U T€OMETPUU C IPYTMMH y4eOHBIMU IIpeIMETaMH,
MOTHUBHMPOBATh HCIOJIb30BAaTh OIpPENEICHUsS] T€OMETPUUYECKUX (PUTYyp U TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOJIYUYEHHBIX YMEHUM B (PU3MKE U TEXHHUKE. DTU
cBs3M HauOoyiee s[pKO BUIHBI B Temax «Bektops», «Tpuronomerpuueckue
COOTHOLIEHU», «MeTtoa koopauHat» u « Teopema Iludaropar.

23.6.1.3. VYueOnniii kypc «l'eoMeTpusy» BKJIIOYAET CIEAYIOLIME OCHOBHBIC
pasnaensl conepxanus: «I'eomeTpuueckue GUrypbl U UX CBOMCTBa», «M3MepeHue
FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbl KOOpPJAWHATBHI HA  IIOCKOCTHY,
«Bekrtopsy, «/[Buxkenus miuockocTu, «lIpeodpazoBanust mogoous».

23.6.1.4. OOmiee yuca0 4acoB, PEKOMEHIOBAHHBIX ISl M3YYCHUS Y4EOHOTO
Kkypca «['eomeTpusi», - 204 yaca: B 7 kiacce - 68 yacoB (2 yaca B HEZIEINIO), B 8 KJacce
- 68 yacoB (2 yaca B Hezel0), B 9 Kitacce - 68 yacoB (2 yaca B HEACIIO).

23.6.2. Coneprxanue o0yueHus B 7 Kiacce.

Hauvanbubie nonatus reomerpun. Touka, npsiMasi, OTpE30K, Jdy4d. Yroa. Buuasl
yriioB. BeprukaneHble U CMexXHbIe YIribl. buccekrpuca yria. Jlomanas,



MHOT'OYTOJIbHUK. [lapaninenpsHOCTh U NEPIEHAUKYIISIPHOCTD MPAMBIX.

Cummetpuunbie Gurypsl. OCHOBHEIE CBOMCTBA OCceBOM cuMmMmeTpuu. [Ipumepst
CHUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHUSI C NOMOIIBID LUPKYJIS U JUHEHKHU. TpeyrojibHUK.
BricoTa, Menuana, GuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHHWHN  TpeyroiabHUkKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa 1 IpU3HAKKA PAaBHOOEIPEHHOTO TpeyroibHUKa. [[pr3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoiicTBa 1 NpU3HAKH NapaJUIeNbHbIX NpAMbIX. CyMMa yTiioB TPEyTrOJIbHUKA.
Breninue yrisl TpeyroiabHUKa.

[IpssmoyrosibHbId ~ TpeyroJbHUK. (CBOWCTBO MEIHWAHBI MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, [IPOBEACHHON K TUIIOTEeHY3€. [Ipu3Haku paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJILHUKOB. IIpsIMOYTOJIBHBII TPEyTroabHUK € yIriioM B 30°.

HepaBeHcTBa B reomMeTpun: HEpPaBEHCTBO TPEYTOJIbLHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa O OoJbIIeM yrie W OOJbIIeH CTOPOHE TPEyroIbHUKA.
[TepnienaguKyIsIp ¥ HAKJIOHHAS.

I'eomeTpuueckoe MecTo TO4YeK. buccexkTpuca yriia W CEpEeaUHHBIN
NEPNEHUKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb U Kpyr, XOpAa MW JAuaMeTp, HuX CBOMCTBA. B3aumHoe
PacCIoOKEHUE OKPYKHOCTU U mpsiMon. KacarenbHas M ceKylias K OKPYKHOCTH.
OKpy>KHOCTb, BIUCaHHAas B Yrojl. BrucanHas u ONHCAaHHAs OKPYXHOCTHU
TpPEYTOJIbHUKA.

23.6.3. Coneprxanue o0yueHus B 8 Kiacce.

Yerpipexyronpauku. [lapamnenorpaMm, €ro npu3Hakd U CBOMCTBA. YacTHbIE
Clydad MapajijiesorpaMMoB (MPSMOYTOJILHUK, pOMO, KBajapar), UX NPHU3HAKU U
cBoiicTtBa. Tpameuusi, paBHOOOKasi Tpamelusi, €€ CBOWCTBA U MNPU3HAKH.
[IpssMoyrosbHas Tpanenus.

Meron ynsoenuss meauansl. lleHTtpanbHas cummerpus. Teopema Paneca u
TeopeMa O NPONOPLMOHATIBHBIX OTPE3KAX.

Cpennue IMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojapHuUKa.



[Togobue TpeyronbHUKOB, KodbdummeHnt nomodus. I[lpusnaku mogo0us
TpeyroJbHUKOB. [I[puMeneHne moaqoOus mpu pemeHnn MPaKTUYECKUX 3a/1a4.

CpoiicTBa miomiaae reomerpuueckux @uryp. dopmynbl g WIoOMAaN
TpPEeyrojbHMKa, MapaienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IUIOLafeH
no100HBIX GUTyYp.

Brrancnenue riomniaaeld TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYAaTON
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIrO yrja MNpSIMOYTOJIbHOIO TPEYTroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJECTBO. TpUrOHOMETpUYECKHE (PYyHKUIUU
yriioB B 30°, 45° u 60°.

BrnucaHHbIE U HEHTpPANIbHBIE YTIIBI, YTOJ MEXAY KacaTebHOW U XOPIOU. YTIIbI
MEXIy XOpAaMU M CEKylIMMH. BrIMcaHHBIE M OMHCAHHBIE YETHIPEXYTOJbHHKHU.
B3auMHoe pacnosnoxkenue AByX OkpykHocTed. Kacanue okpyskHoctedt. OOmiue
KAaCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

23.6.4. Conep>xanue o0yueHus B 9 kiacce.

Cunyc, kocunyc, Tanresc yrios ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. DOPMYJIbI IPUBEACHHUS.

Pemenue TpeyronbHuKoB. TeopeMa KOCUHYCOB U TeopemMa CUHYcOB. Pemienue
MPAKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o pon3BeICHUHN OTPE3KOB XOP/I, TCOPEMBI O TIPOU3BEICHUH OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPAaBIEHHbIE  BEKTOPBI,
IPOTUBOIIOJIOAKHO HAMPABIEHHBIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HaJ BeKTopaMu. PasnokeHwe BeKTopa IO JIBYM
HEKoJIITMHeapHbIM BekTopaM. Koopaunatsl BekTOpa. CKansipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKACHUS JUIMH U YTJIOB.

JIekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPYKHOCTH B
KOOpPJMHATAX, MEPECEYEHUE OKPYKHOCTEH W MPSAMbIX. MeToa KOOpAWHAT U €ro



PUMEHEHHUE.

IIpaBriibHBIE MHOTOYTOJBHUAKK. JJIMHA OKPYKHOCTH. ['paxycHas u pannanHas
Mepa yIJla, BBIUMCICHHE JUIMH Iyr OKpykHOcTeu. Ilmomane kpyra, cekropa,
CErMeEHTA.

JIBIDKEHHST TIJIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (dJeMeHTapHbIe
npeactasienus). [lapannensubrit nepenoc. [loBopor.

23.6.5. ITlpenmeTHbIe pe3yibTaThl OCBOCHHUS IPOTPaMMbl Y4e€OHOTO Kypca
«['eomeTpus».

23.6.5.1. IIpenMeTHble pe3yJbTaThl OCBOCHUSI IPOrpaMMbl y4eOHOro Kypca K
KOHITy 00y4eHus B 7 Kiacce.

Pacno3HaBaTh n3yuyeHHbIE TEOMETPUUECKUE PUTYPBIL, ONIPEACIIATH UX B3AUMHOE
pacrnoiiokeHue, U300pakaTh reoMeTpuuecKre (Urypbl, BBIIOIHATH YEPTEXKH IO
YCJIOBUIO 3a7a4u. M3MepsATh JIMHEHHbIC U YITIOBbIE BEIWYUHBIL. Pemare 3am1aun Ha
BBIYUCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTIIOB.

[IpoBomuTh TpyOyIO0 OIEHKY JTUHEHHBIX M YIJIOBBIX BEJIUYHH IMPEAMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznmuarh pasMepbl ITHX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTeXKU K TEOMETPUUECKUM 3a/1a9aM.

ITonw30BaThCs IIpU3HaKaMKW paBCHCTBAa TPCYIOJbHHUKOB, HCIIOJIbB30BaTh
IMPU3HAKHU U CBOMCTBaA paBHO6CI[peHHI)IX TPCYTOJIBHUKOB IIPH PCIICHUU 3aaa4.

[TpoBOAWTH JIOTHYECKHE PACCYXKACHHUS C UCIOIb30BAHUEM T'€OMETPHUECKHUX
TEOPEM.

Ilonp30BaThCAd NPU3HAKAMHM PABEHCTBA IPSAMOYIOJIBHBIX TPEYIOJBbHUKOB,
CBOWCTBOM MEIMAHBI, IPOBEAECHHOM K THIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHNN F€OMETPUYECKUX 3a]a4.

OnpenensTe napajiieIbHOCTh NPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMHM cekyias. OnpeaensiaTh napauieiIbHOCTh MPSAMBIX C TMTOMOIIBbIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSAMOM O TOUYEK APYTrOM MPSIMOU.

Pemiats 3amaun Ha KileTyaToi Oymare.

HpOBOI[I/ITI) BBIYHMCJICHHA 1 HAXOAUTHh YU CJIOBBIC 1 6YI(BCHHI:IC 3HA4YCHHUA YITIOB
B I'COMCTPHUICCKUX 3aaadax C HCIIOJb30BAHUCM CYMMBI YITIOB TPCYTIOJbHHUKOB U



MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU TMEPECCYCHUH JBYX
MapajyIeIbHbIX MPAMBIX CEKYIIEeH. Pemars mpakTuyecKkue 3aJadyrd Ha HAXO0XKIACHUE
YTJIOB.

Bianerp NOHATHEM TEOMETPHUYECKOTO MECTAa TOYEK. YMETh OIPENEHATh
OHMCCEeKTPUCY yIJla U CEPEIMHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaK Fr€OMETPUUECKUE
MeCTa TOYEK.

DopMyIUpPOBaTh OIPEICICHUS OKPYXHOCTH W Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, IMOJIb30BATHCA UX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBOMCTBA MPHU
pEILIEHUH 3a/a4.

Bianerp mOHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbBHUKA OKPYKHOCTH, YMETh
HaxoauTh ee LeHTp. [lonb3oBaTbead (akraMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEINHHBIC
IIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOYKE.

BJI&,Z[CTL MOHSITHEM KacaTEJIbHOM K OKPYKHOCTH, ITI0JIb30BATbHCA TeopeMoﬁ 0
MNCPICHINKYJIAPHOCTH KacaTeJIbHOU 1 paanyca, IpOBCACHHOI'O K TOUKC KaCaHHU .

ITonp30BaThCA MPOCTEUIIMMH I'€OMETPUUYECKUMU HEPABEHCTBAMM, IIOHMUMATh
UX IPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE MTOCTPOCHUS C MOMOIIBIO HUPKYJIS U
JINHEUKHA.

23.6.5.2. IlpenmeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4EOHOTO Kypca K
KOHILy 00y4deHus B 8 Kiacce.

Pacrio3naBaTtb OCHOBHEIE BHUIAblI UYCTBIPCXYI'OJBbHUKOB, HX 3JICMCHTEI,
MOJIb30BaThCS UX CBOMCTBAMHU IIpu pCHICHUH I'COMCTPHUUCCKHUX 3aday.

[IpuMeHsTh CBOMCTBA TOYKM MMEPECEUCHUS] MEAMaH TPEyrojbHHKa (LEHTpa
Macc) B pEIICHUH 3a/1a4.

Buianets noHATHEM CpENHEN JIMHUM TPEYTOJbHUKA U TPANEUUHU, IPUMEHATD X
CBOWCTBA IIPU PELICHUHU reoMeTpruYecKux 3aaad. Ilons3oBarecsa Teopemon Pasneca
U TEOPEMOM O NPONOPLHOHAIBHBIX OTpPE3Kax, NMPUMEHATh MX JUIS pEelIeHUs
IIPAaKTUYECKUX 3a/1a4.

[IpumeHsaTh TpU3HAKKU MOJ00US TPEYTOJIbHUKOB B PEIICHUU T€OMETPUIECCKUX
3a7ady.



[Tonp3oBaTeess Teopemoit [ludaropa st pemieHHs] TEOMETPUYECKUX H
NpakTH4eCKuX 3a7a4. CTpOUTh MATEMATUUYECKYIO MOJIENb B IPAKTUUECKUX 3a7a4ax,
CaMOCTOSITENIBHO MPOBOJAUTH YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE IJTUHBI.

Bnagerr noHsSTHSIMU CHMHYyC4a, KOCHMHYCa MW TaHI'CHCAa OCTpPOro yria
MpsAMOYTOJIBHOI'O TpCYyroJbHHKA. ITonp30BaThCs TUMU HNOHATUSIMU AJIs1 pCIICHUSA
MMPAaKTUYCCKUX 3a/a4.

Boraucisats (pa3iuyHbIME CIIOCOOAMM) IUIONIAb TPEYTOJIbHUKA U TUIONIAJH
MHOTOYTOJIBHBIX ~ (Guryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KAJIbKYJISITOPOM).
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B MPAKTUYECKHUX 3a7adax.

Bianerp NOHATHSMM BIMCAaHHOTO W LEHTPAIBHOTO YIVIA, HWCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax Mexay XOpAaMH (CEKyIIMMH) U YIJIe MEXIY
KacaTeJIbHOU U XOPJIOHU IPU PEIIEHUHA NT€OMETPUYECKUX 3a/1a4.

BJ'I&I[GTB IMOHATHCM OIIMCAHHOI'O YCTBIPCXYTI'OJIbHUKA, IIPHUMCHATH CBOMCTBA
OIIMCAHHOI'O YCTHIPCXYI'OJIbHUKA ITPHU PCIICHNHN 3aa1.

[IpuMeHATh NOJyYEHHBIE 3HAHUS Ha IMPAKTUKE - CTPOUTh MAaTE€MaTHUYECKHE
MOJIENN JUIS 3a/1a4 PEaNbHOW JKU3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM IMOAOOUS WU TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIHUMO,
KaJIbKYJISITOPOM).

23.6.5.3. IlpenmeTHbIe pe3ybTaThl OCBOEHUS MPOrpaMMbl Y4EOHOTO Kypca K
KOHITy 0Oy4eHus B 9 kiacce.

3HaTh TPUTOHOMETpPUYECKHME (YHKIMH OCTPBIX YIJIOB, HAXOJIUTh C WUX
MOMOIIBIO PA3JIMYHbIE BJEMEHTHl MPSMOYIOJBHOTO TPEYroJIbHUKA («pEelIeHue
NPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATbKYJIATOPA) AJIUHbI
U YTJIbI 1J19 HETAaOJUYHBIX 3HAYCHUM.

ITonp30BaThCs CI)OpMy.TIaMI/I IMPUBCACHUA N OCHOBHBIM TPUIOHOMCTPHUUYCCKUM
TOXIACCTBOM 4 HaXO0XIACHUA COOTHOIIICHUI MCXKAY TPUTIOHOMCTPHUUYCCKUMU
BCINYHMHaMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUUISI HAXOXKACHUS Pa3JIMYHbIX
DJIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrONbHUKOBY»), MPUMEHSITh HX TMpHU
pELICHUU TEOMETPUUECKHUX 3a]1a4.

Bnanets nonstusmMu npeodpazoBanus Mo 100uMs, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX ¢uryp. Ilonp3oBaThCsi CBOMCTBaMH MOAOOWS MPOU3BOJIBHBIX (UTYP,



YMEThb BBIYUCIATH JUIMHBI M HAaXOAWUThb YIJIbl y MOM0OHBIX (uryp. ITpumensrs
CBOMCTBAa MOJOOMS B MPAKTHYECKUX 3a7adax. YMETb HIPHUBOJHUTH IPUMEPHI
N0I00HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCs TEOPEMaMH O MPOM3BEACHUH OTPE3KOB XOPJI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOU.

[Tonp30oBaThCs BCKTOpaMH, IIOHHMATh HX F@OMeTpI/I‘{eCKI/Iﬁ )41 (I)I/ISI/I‘ICCKI/If/'I
CMBICJI, IIPUMCHATH HX B PCIICHUU TICOMCTPUYCCKUX U (1)H3PI‘-ICCKI/IX 3ajJad.
HpI/IMeHHTI) CKAJIPHOC ITPOU3BCACHUC BCKTOPOB IJISA HAXOXKICHUA IJIMH U YIJIOB.

[Tonp30BaThCs MCTOAOM KOOpAHWHAT Ha IINIOCKOCTH, IIPUMCHATD €TI0 B pCHICHUU
TCOMCTPHUUYCCKUX U IMPAKTUICCKUX 3a1a4.

Brnanerp NMOHATHAMHM MPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH W PaJMaHHON MEpBI yIia, YMETh BBIYMCIATH IUIOIIAJIb
Kpyra ¥ ero yacreu. IIpuMeHsTh 1ony4YeHHbIe YMEHKS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM LEHTPHI) CUMMETpUU (UTYyp, NPUMEHATH JBUXKECHUS
MJIOCKOCTHU B MPOCTEUIINX CITyYasX.

[IpuMeHATh NOJyYEHHbIE 3HAHUS Ha IMPAKTUKE - CTPOUTh MaT€MaTUYECKHE
MOJIENU JUIS 3a/1a4 PeabHOW JKU3HU U MPOBOANTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM NOJ00MS M TPUTOHOMETPUYECKUX (QYHKUMNA (MOJIB3YSCh, TE
HEO0OXO0IMMO, KATBKYJISITOPOM).

23.7. Pabouasi nporpamMMa y4e0HOro Kypca «BeposiTHOCTb M CTATHCTHKA)
B 7 - 9 kjgaccax (majiee COOTBETCTBEHHO - NporpaMMa y4yeOHOro Kypca
«BeposiITHOCTBL M CTATHCTUKAY», Y4eOHBIH KYPC).

23.7.1. IlogcauTenpHAayg 3armcka.

23.7.1.1. B coBpeMeHHOM HU(POBOM MHPE BEPOSITHOCTH W CTATUCTHKA
npuoOpeTaroT Bce OONBIIYI0 3HAYUMOCTb, KaK C TOYKH 3pPEHUSl MPAKTHUYECKHX
NPUIIOKEHUH, TaK M UX POJIM B 00pa30BaHWHU, HEOOXOJAMMOM KaXKIOMY UYEJIOBEKY.
Bospacraer uucno npodeccuid, npu OBIaJAEHUU KOTOPHIMHU TpeOyeTcs Xopoluas
0a30Basi MOArOTOBKA B 00JIACTU BEPOSATHOCTH M CTAaTUCTUKM, TaKas MOJArOTOBKA
BaXKHa I TPOAOJDKEHUS O0pa3oBaHMA M Ul YCNEUIHOW Npo¢ecCHOHaIbHOU
Kapbephbl.

K&)KI[BII\//I YCJIOBCK IMOCTOAHHO IMPUHUMACT PCIICHUA HAa OCHOBC UMCIOIIUXCA Y
HCTO JaHHBIX. A JIIA 00OCHOBAHHOTO IMPHUHATHUA PCHICHHA B YCIOBUAX HEAOCTATKA



WM M30bITKa MHPOpMAIIUU HEOOXOIUMO B TOM YHCJIE XOpOIIo chOPMUPOBAHHOE
BEPOSTHOCTHOE 1 CTATHCTHYECKOE MBIIUICHHE.

NMeHHO 1o3TOMy OCTpO BCTajga HEOoOXOAUMOCTh c(hopmMupoBaTh Yy
oOydaromuxcst GyHKIIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B Ce0s B KaueCcTBe
HEOTHEMJIEMON  COCTABIISIIOIICH yMEHHE BOCIPUHUMATh U KPUTHUYECKU
aHaTM3UPOBaTh MHPOPMALIMIO, IPEJCTABICHHYIO B Pa3IMYHBIX (OopMax, IOHUMATh
BEPOSTHOCTHBIN XapakTep MHOTHX peabHBIX IPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4E€OHOM Kypce C OCHOBHBIMHU MpPUHIMIAMHU cOOpa, aHalu3a U
NPEICTaBICHUA JAHHBIX W3 Pa3IMYHBIX c(ep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oO0ydarImMxcsd K OOUIECTBEHHBIM HWHTEpecaMm. [3ydeHne OCHOB
KOMOWHATOPUKH pa3BHMBAaeT HABBIKM OpraHHM3aIlM Iepebopa M MojacyeTa Yucia
BapHAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3mgaeT MaTeMaTHIeCcKuidi pyHIaMEHT Ut POPMHUPOBAHUS KOMIICTCHIINIA B
obnactu uHGOPMATUKU U IUGPOBBIX TexHONOruM. [Ipn M3ydeHUH CTaTUCTUKHU U
BEPOATHOCTH OOOTalIatOTCsl MPEACTaBICHUS OOYyYarolmMXCsi O COBPEMEHHOU
KapTHHE MHpa M METOJax €ro HCCieloBaHus, (POpMUPYETCS MOHUMAHUE POJIU
CTaTHCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYUMON MH(DOPMAIINK U 3aKIIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBITIIICHUSI.

23.7.1.2. B COOTBETCTBUU C JAaHHBIMU LEISIMH B CTPYKTYpE IPOrpaMMBbl
y4eOHOTO Kypca «BeposaTHOCTh M CTaTUCTHUKA» OCHOBHOTO OOIIEro oO0pa3oBaHUs
BBIJICJTIEHBI CIEAYIOIINE COAEpKaTelIbHO-MeToanueckue nunuu: «lIpencraBienue
JAHHBIX W  ONHcaTelbHas  CTaTUCTUKa», «BeposiTHOCTB»,  «DJIEeMEHTHI
KOMOWHATOpUKN», «BBenenne B Teoputo rpadosy.

Conepxanue nunuu «lIpencraBieHne JaHHBIX U ONMUCATENIbHAS CTATUCTUKA»
CIIY>KUT OCHOBOH J1s1 (POPMUPOBAHUS HABBIKOB Pa0OTHI ¢ MH(OpPMALIUEH: OT YTCHUS
U UMHTepIpeTanuu nHGOpMalUK, NMPEICTaBICHHON B Ta0auIlax, HA JUarpaMMmax u
rpadukax, o cObopa, MpPEACTaBICHUS W aHaIM3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapPAaKTEPUCTUK CPEIHUX W paccemBaHusd. Paboras ¢ naHHBIMU,
oOydJaromiecsi y4yaTcsi CUHMTHIBaTb W WHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATH,
apryMEHTUPOBaTh WU KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, PAa3MBIIUISTh HaJl
(dbakTOpaMu, BBI3BIBAIOIIUMHU HW3MEHUYMBOCTb, M OIEHUBaTh WX BIUSHHUE Ha
paccMaTpuBaeMble BEJIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE TIPEACTABICHUE O CIYYalHONM HM3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEpPHOCTEH M TEHACHUMU CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOW JUIA
U3YUYCHHs] TEOPUU BEPOIATHOCTEH. boublloe 3HAYEHHE HMEIOT NPAKTHUYECKUE



3aJaHus, B YaCTHOCTH OIIBIThI C KIIACCUYCCKUMMH BCPOATHOCTHBIMU MOACIIAAMMU.

[TonsiTue BEpOSATHOCTH BBOJIUTCS Kak Mepa MpaBAoONoao0us CIydailHOTO
coObrtust. Ilpm wu3ydyeHnn ydeOHOro Kypca oOydarouiMecss 3HAKOMATCS C
IPOCTEUIIMMU METOAMU BBIYMCIICHHS BEPOSITHOCTEN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXOAAaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
NO3BOJIIIOIIMMHU CTaBUTh U pelIaTh Ooyee CIOoXKHbIE 3a7aud. B yueOHBINH Kypc
BXOJST HayaJibHbIE MPEACTABICHUS O CIy4YallHbIX BEIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTHKAX.

B pamkax ydeGHOro Kypca OCYLIECTBIISETCS 3HAKOMCTBO OOYYAlOIIMXCS C
MHO>KECTBAMU U OCHOBHBIMHU OIE€palUsIMU HaJl MHOKECTBAMH, PACCMATPUBAOTCS
OpUMEpPHl IPUMEHEHUs JUIS PEIICHMs 3a]ad, a TakKe HCIOJIb30BaHUSA B APYIHX
MaTEeMaTUYECKUX KypcaxX U yueOHbIX MpeaMeTax.

23.7.1.3. B 7 - 9 knaccax wu3ydaeTrcsi yueOHbIH Kypc «BeposTHocTh U
CTaTUCTHKa», B KOTOPBIM BXOAST pasnensl: «llpeacraBieHue [OaHHBIX U
omucaTelibHasl CTAaTUCTUKa», «BeposSTHOCTB», «DIEMEHTHl KOMOMHATOPUKW,
«BBenenue B Teopuro rpadoBy.

23.7.1.4. OOmiee 4UCIO 4acoOB, PEKOMEHIOBAHHBIX U U3YYCHHs] Yy4eOHOTO
Kypca «BeposiTHOCTh M cTaTUCTUKa», - 102 yaca: B 7 kiacce - 34 yaca (1 vac B
Heneno), B 8 kiacce - 34 yaca (1 yac B Hegeno), B 9 kinacce - 34 yaca (1 gac B
HEJIEIO).

23.7.2. Conep>xanue o0y4yeHus B 7 Kiacce.

[IpencraBieHue naHHBIX B BuAE TaOJMI, AUarpaMM, rpadukoB. 3amojiHeHUe
TaOJIWIl, YTEHWE ¥ TOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHre rpauKoB peasibHbIX NpoueccoB. M3pneuenue napopmau u3
JrarpamMm 1 TabJuIl, HCTIONb30BAHUE U MHTEPIIPETALINS JaHHBIX.

OnucarenbHasi CTaTUCTHKA: CpeaHee apudMeTHYecKoe, MeIuaHa, pa3Max,
HauOoJbIlIeE M HAWMEHbIIIEE 3HAYEHUs Habopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaiiHOM U3MEHYUBOCTH.

Crny4daiiHbI SKCIIEpUMEHT (OMBIT) U Cily4yaliHOe coObITHE. BeposaTtHocTs u
gacTtoTa. Pojib MajJoBEpOsTHBIX M MPAKTHUECKU JTOCTOBEPHBIX COOBITHI B MPHUPOJIE
u B oOmecTBe. MoHeTa M UTrpalibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucno pebep U cymmapHas
creneHb BepunH. IIpencraBnenue o csizHocTu rpada. Llenu u mukmisl. [yt B



rpadax. O06xon rpada (dinepoB myth). [IpencraBienue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ moMoIibio rpagos.

23.7.3. Conepxanue oOyuyeHus B 8 Kiacce.
[IpencraBnenre TaHHBIX B BUAC TaOIUI, TUarpamMmm, rpad)uKoB.

MHOX€ECTBO, DJIEMEHT MHOXECTBA, NOAMHOXeCcTBO. Ornepanuu Hal
MHOXKEeCTBaMu: 00bEAMHEHHE, IIepeceueHue, onoaHenne. CBoiicTBa onepaiuil Hal
MHOXECTBAMU:  IEPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPEAEIUTEIBHOE,
BKIIIOUeHMs. Mcmonp30BaHne Tpa@UUecKOro TMPENCTAaBICHUS MHOXKECTB s
OMMUCAHUSI PEATIbHBIX MTPOLIECCOB U SIBJIICHUH, IPU PELICHUH 33]1a4.

N3mepeHne paccerBaHusl JaHHbIX. JlUcHepcHsl M CTaHIAPTHOE OTKJIOHEHHE
YHUCIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITUSI  ciaydaiiHoro ombitTa. CiyyaliHble  COOBITHS.
BepositHocT  coObituii.  OnbITBl ¢ PaBHOBO3MOXKHBIMHU — 3JI€MEHTapHBIMU
coObrTusiMu. CiydaiiHbiii BEIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa epeBLEB: €IMHCTBEHHOCTD ITyTH, CYIIECTBOBAHKUE BUCSIYCH
BEPIIMHBI, CBSA3h MEKy YUCIIOM BEPIIMH U 9uciioM pedep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ momoibio rpados.

[IpotuBononoxueie coObiTus. Juarpamma Dilniepa. OObenuHeHHE WU
nepeceueHre  coObiTuil. HecoBmecTHple  coObiTus. dopmyna  cioxeHus
BEPOATHOCTEW. YcClloBHas BeposATHOCTh. llpaBuno ymHokenus. HesaBucumbie
coOwiTusa. IlpencraBnenue skcnepuMeHTa B BuUAE JepeBa. Perienue 3agau Ha
HaXOXJEHUE BEPOATHOCTEH C MOMOIIBIO JIepeBa CIY4YalHOTO HKCIIEPUMEHTA,
nuarpamm Jitnepa.

23.7.4. Conepxxanue o0yueHus B 9 knacce.

[IpencraBnenrie JTaHHBIX B BUJAE TaOmuil, Juarpamm, rpadukos,
WHTEpIIpeTalus TaHHbIX. YTeHHe U MOCTpOoeHUe TabJIuIl, [uarpaMm, rpauKoB Mo
pEabHBIM JAHHBIM.

[lepectanoBku u dakropuan. CodyeraHus U YUCIO coueTaHuil. TpeyroabHUK
[Tackans. Pemenue 3amau ¢ MCTIOIB30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BepossTHOCTh. CiydaliHbIii BbIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TyT'H OKPYKHOCTH.



UcnbiTanue. Ycnex u Heyaada. Cepust ucnblTaHui 10 niepBoro ycnexa. Cepust
ucneiTanuii bepaymm. BepostHocTH COOBITHIT B cepun ucTibITaHU bepHyu.

CiyvaiiHass BeIWYMHA W PACHPEACICHHUE BEPOATHOCTEW. Marematnueckoe
oxumaanue u gaucnepcus. I[lpumepsl MareMaTHYECKOro  OXHUJAHUS  Kak
TEOPETUYECKOI0 CPEHEr0 3HAYEHHUS BEJIMYMHBI. MaTeMaTH4ecKoe OXKHUJIaHHE U
JIUCIIEPCHST  CIyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUHM HCIBITAHUU
bepuymnm.

[Tonsitue o 3akoHe OonbIIMX unces. M3MepeHue BEpOSTHOCTEH C MOMOIIBIO
gacToT. Posth 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B MPUPOJIC U OOIIECTBE.

23.7.5. IlpenmeTHble pe3yibTaThl OCBOCHUSI MPOTPaMMbl y4yeOHOTO Kypca
«BeposiTHOCTh U CTATUCTHUKAY.

23.7.5.1. IlpenmeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4EOHOIO Kypca K
KOHITy 0Oy4eHus B 7 Kiacce.

Yurare wuHPOpMaALMIO, MPEACTABICHHYI0 B TaOiMIlaX, Ha JAuarpammax,
NPEACTaBIATh JaHHBIC B BUJE TaONHI], CTPOUTH JTUATPAMMbl (CTOJIOWKOBBIC
(cronbuaTkie) U KPyroBbI€) IO MacCUBaM 3HAYEHUH.

OnuceIBaTh " HHTCPIIPECTUPOBATH pCalbHbBIC YU CJIOBBIC JaHHBIC,
MMpCACTAaBJICHHBIC B Ta6n1/1uax, Ha auarpamMmmax, rpac[)m(ax.

Hcnonp3oBaTh Jyisi ONMMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apupMeETUYECKOe, MeJIHWaHa, HauOoJbllee W HauMEHbIee 3HAYCHUS,
pa3max.

Nmerp mnpencraBiieHWEe O CiIy4alHOM HW3MEHYMBOCTH Ha IpUMEpax LEH,
¢u3nyecKkux BEIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTaBICHUE O
CTaTUCTHUYECKON yCTOUYHUBOCTH.

23.7.5.2. llpenmeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMBbl YY4EOHOTO Kypca K
KOHIly 00y4eHus B 8 Kiacce.

N3Bnekate W mpeoOpa3oBbIBaTh WHGOPMAIUIO, TMPEJACTABICHHYIO B BHJC
TaOIUI, TUarpaMM, rpaduKoB, MPEICTaBIATh NaHHBIC B BUJE TAOJHUII, JHATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C IOMOIIBK CTATUCTHYECKUX ITOKa3aTeNIed: CpPEeIHMX
3HAYECHUN U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).



HaxonuTh 4acTOTHI YHCIIOBBIX 3HAYEHHUI W YaCTOTHI COOBITUH, B TOM YHCIIE TIO
pe3yibTaTaM U3MepeHn U HAOFOICHHM.

HaxonuTe BEpOSATHOCTH CIyYalHBIX COOBITUHA B ONBITAX, 3HAs BEPOSITHOCTH
AJIEMEHTApHBIX COOBITHIA, B TOM YHCJI€ B ONBITAX C PABHOBO3MOKHBIMU
3JIeMEHTapHBIMU COOBITUSIMHU.

Hcnonb3oBaTh Tpaduueckue MOJEIH: JIEPEBO CIYYaHOro SKCIEPUMEHTA,
TuarpaMMbl Diiiepa, YuciaoBas npsmasi.

OHGpHpOBaTB IMOHATHAMMN: MHOKCCTBO, IIOAMHOKCCTBO, BBIIIOJHATDL OIICpallnA
Haad MHOXCCTBAMM. O6T>CI[I/IHCHI/IG, MNEePeCCUYCHUC, MOOIIOJIIHCHHUC, IICPCUYUCIIATH
QJICMCHTBI MHOKCCTB, IPUMCHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaThk rpadyuueckoe NpeICTaBICHNE MHOXKECTB U CBA3EH MEXKly HUMH
JUISl ONTMCAHMS MIPOLIECCOB U SIBJICHHM, B TOM YHCIIE IIPU PEIICHUU 3a4a4 U3 APYTUX
y4€OHBIX MPEAMETOB U KypCOB.

23.7.5.3. IlpenmeTHbBIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbI y4eOHOTO Kypca K
KOHITy 00yudeHus B 9 kiacce.

W3Bnekats u npeoOpa3oBbIBaTh HHPOPMAIUIO, IPEACTABIECHHYIO B PA3IMYHBIX
UCTOYHHUKAX B BHJIE TaOJUI], [Uarpamm, rpadukoB, MPEeACTABIATh JaHHbIE B BHJIC
Ta0JIHLL, JUarpaMm, rpauKoB.

Pemate 3amauM OpraHM30BaHHBIM NEepeOOpPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX IPABUJI U METOOB.

Hcnonp30BaTh ONMCATEIIBLHBIC XAPAKTCPUCTHUKU TJII MACCHBOB YHCJIOBBIX
JaHHBIX, B TOM YHUCJIC CPCOAHNC 3HAYCHHUA U MCPBI PACCCUBAHHA.

HaxoauTe 4acToThl 3HAaYEHU U YACTOTHI COOBITUSA, B TOM YHUCIE MOJb3YSCh
pe3yibTaTaMu POBEICHHBIX H3MEPEHUI 1 HAOIIOICHU.

HaxonuTe BEpOSTHOCTH CIy4alHBIX COOBITHI B M3YYEHHBIX ONBITAX, B TOM
YHUCJI€ B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPUSIX
UCIIBITAHUM JI0 IEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NMeTh mpencTaBieHHUE O CIy4allHOW BEJIIMYMHE W O PaClpeesiCHUH
BEPOSATHOCTEH.

Nmets npcacTaBjiICcHUC O 3aKOHC OONBIIMX YHCE KaK O IIPOsABJIICHUHN
3aKOHOMCPHOCTHU B CJIy‘-IElfIHOfI HU3MCHYMBOCTHU U O POJIK 3aKOHA OOJBIINX YHCEII B



IpUPOE U OOIIIECTBE.

23.8. B (enepasbHBIX W PETHOHAIBHBIX TPOIEAYypaX OICHKH KadyecTBa
o0pa3oBaHMs HCHOJB3YyETCA TNepedyeHb (KOAu(pUKATOp) paclpeiesieHHbIX 10
KJlaccaM TIPOBEpPSEeMbIX TPEOOBAaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHMs U DJIEMEHTOB
coJiepKaHus IO MaTeMaTHKe.

Tabauma 11

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbLHON MPOTrpaMMmBbl (5 Kiace)

Kon IIpoBepsieMble MpeAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOU
MpoBEpsieMOT | 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHMs
0 pe3yJibTaTa

1 Yucra ¥ BBIYUCIIEHUS

[ToHrMaTh W MPaBUIBHO YIOTPEOJATh TCPMHUHBI, CBSI3aHHBIC C
1.1 HATypaJbHBIMU YHUCJIaMH, OOBIKHOBEHHBIMH M JICCITHYHBIMU
JTpoOsIMuU

CpaBHHUBATh M YIIOPSI0YMBATh HATYpaIbHBIC YHCIIa, CPABHUBATD
1.2 B INPOCTCHIIMX CIIy4asiX OOBIKHOBEHHBIC IPOOH, ICCATUUYHBIC
Ipodu

COOTHOCUTh TOYKY Ha KOOPJIMHATHOM (YHUCIIOBOM) MpsSMOM C
1.3 COOTBETCTBYIOIIUM €M YHCIOM M HM300pa)kaTh HaTypaJbHbIE
qycia TOYKaMU Ha KOOPAUHATHOM (YMCIIOBOM) MPAMOi

BoinonHaTh  apudMeTndeckue JeWCTBHS C HATypaJlbHBIMU

14 YHCIIaMU, C OOBIKHOBEHHBIMHU JAPOOSIMU B MPOCTEUIINX CITydasiX
1.5 BBINONHATE NPOBEPKY, IPUKUJIKY PE3YJIbTATA BHIYUCICHUN
1.6 OKpyIJISITh HATypaJIbHBIE YHCIIA
2 Pemenne TekcTOBBIX 3a1a4
21 Pemarbe TekcTOBBIE 3amauM apu(PMETUYECKHUM CHOCOOOM U C

MIOMOIIBI0O  OPraHM30BaHHOTO KOHEYHOro mepebopa Bcex




BO3MOHBIX BAPHUAHTOB

2.2

Pematn 3aa4M, COACPKAIHNC 3aBUCUMOCTH, CBA3BIBAIOIINUC
BCIIMYUHBI: CKOPOCTb, BPEMs, PACCTOAHUC, IICHA, KOJIUYCCTBO,
CTOUMOCTD

2.3

Hcmonp30BaTh KpaTKHUE 3aIMCH, CXEMbI, TaOJIHITBI, 0003HAYCHHS
IIPY PELICHUU 3a7a4

24

[Tonp30BaThCsi OCHOBHBIMU CANHHUIAMH HU3MCPCHHUA: ILCHBI,
MacCCbl, pPaACCTOAHUA, BPCMCHH, CKOPOCTH, BbIPpaXXaTb OOHH
CAWHUIIBbI BCJIMYHUHBI UCPC3 NPYyTHUC

2.5

W3Bnekath, aHANMM3UpPOBaTh,  OIEHHWBATh  MHOOPMAIIHIO,
MPEACTABICHHYIO B Ta0juIle, Ha CTOJIOYATOM Juarpamme,
WHTEPIPETUPOBATh TPEACTABICHHBIC JaHHBIC, HCITOJIH30BATh
JAHHBIC TPY PEIICHUH 3314

Harnsgnast reometpust

3.1

ITonp30BaThCAd TE€OMETPUUECKUMU IOHATUSAMU: TOUYKA, IpsMas,
OTPE30K, JIy4, YTOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT

3.2

[TpuBOAUTH TPUMEPHI 0OBEKTOB OKPY>KAIOIIETO MUPA, UMEIOIINX
bopMy U3YUEHHBIX TEOMETPUUECKUX DUTYD

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YIJIAMH: BEPIIMHA
CTOPOHA; C MHOIOYIOJbHHMKAaMH: YIoOJj, BEpIUMHA, CTOPOHA,
JIMaroHajib; ¢ OKPYKHOCTBIO: pauyC, AMaMeTp, LICHTP

34

N3o0paxkatb  W3ydYeHHBIE TE€OMETpUUECKHE (QUrypbl Ha
HEJIMHOBAHHOM M KJIeTYaTOM Oymare ¢ MOMOIIbIO ITUPKYJIS U
JIMHEUKU

3.5

Haxoauts giauHbI OTPE3KOB HENIOCPECACTBCHHBIM M3MCPCHUCM C
IIOMOIIIBIO HHHCﬁKH, CTPOUTL OTPC3KHU SaHaHHOﬁ JJIUHBI,
CTPOUTH OKPYKHOCTD 3daIaHHOI'O paainyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NIPSIMOYTOJIBHHUKA,
KBaJpaTa i1 HUX IIOCTPOEHUs, BBIYMCICHUS IUIOLAAU U
EPUMETPA

3.7

Boeruncisate NEpUMETP U IUIOIIAaAb KBaapaTa, IMpAMOYTOJIbHUKA,




(Guryp, COCTaBIEHHBIX M3 MPAMOYIOJbHUKOB, B TOM YHCIIE
¢buryp, n300pak€HHBIX Ha KJIeTYaTol Oymare

[Tonp3oBaThCs OCHOBHBIMH MCTPHUUYCCKUMU CAMHUIIaMH1
3.8 U3MCPCHUA OJIMHBI, IUIOIIAAH; BbIpaXaTb OJHHM CAWMHHIBI
BCIIMYMHBI 4CPE3 APYIrUc

PacnosnaBatp napajuIeIIeIuIe N, KyO, HCIIOJIB30BaTh
3.9 TEPMUHOJIOTHIO: BEPIIMHA, PeOpPO, TPaHb, U3MEPEHUS; HAXOIUTh
U3MEpEHMs MapajlIesienumea, Kyoa

Beraucisate 00beM  KyOa, mMmapaienenumnesa Mo 3aJaHHBIM

3.10
U3MEPEHUSM, MMOJB30BATHCS €AMHUIIAMUA U3MEPEHUs 00beMa
311 Pemiath HecliOXkHbIE 3alayd Ha U3MEPEHUE T€OMETPUUYECKUX
' BEJIMYMH B MPAKTUYECKUX CUTYAIUSIX
Taomuna 11.1
[IpoBepsiembie 371IEMEHTBI coaepKaHus (5 Kiacc)
Kon [IpoBepsiemMblii 371EMEHT COJEPKAHMUS
1 HartypanbHble uncia v HyJb

Harypansnoe wuwmcno. Psg nHatypanbHbix uyucen. Yucmo 0.
1.1 |M300paxkeHue HATypajdbHbIX YHCE] TOYKAMU Ha KOOPJUMHATHOMU
(4ncnoBoOif) MpsAMOI

12 [To3uunonHas cucrema cuuciaeHnus. Pumckas nymepanus. [ecstnunas

CHUCTEMA CUHCJIICHUA

13 CpaBHEHHE HATypaJIbHBIX UYHCEJ, CPABHEHUE HATYPAJIbHBIX YHCEN C
' HyJieM. OKpyIJIeHHE HaTypaJIbHbBIX YHCET

CrnoxeHue, BRIUMTAHUE, YMHOKCHHUE U JICTICHUE HATYPAIbHBIX YHCEIL.
CBOWCTBO HyJSl MPU CIOKCHUH, CBONCTBA HYJS U CIAWHHIIBI TPHU
1.4 |ymHoxenuu. [lepeMecTUTENBHOE U COUETATENHLHOE CBOMCTBA (3aKOHDI)
CIIOKEHHMSI M YMHOXEHHS, pPACHpPENCIUTEIbHOE CBOMCTBO (3aKOH)
YMHOKCHHSI

1.5 |Hcnonw3oBanue OyKB jisi 0003HAUYCHHSI HEM3BECTHOTO KOMIIOHEHTA H




3aMKMCH CBOWCTB apu(PMETHUECKUX IEUCTBHMA

1.6

Jlenutenu u KpaTHbIE YUCTIA, Pa3IoKeHUE Ha MHOXKUTENIH. [IpocThie u
cocraBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢
OCTaTKOM

1.7

CreneHp ¢ HATypaJIbHBIM MTOKAa3aTeNIeM. 3aUCh YKCIIa B BUAE CYMMBbI
pPa3psAHBIX ClIaraéMbIX

1.8

YucnoBoe  BbIpakeHHWE.  BbIUMCICHHME  3HAYEHUM  YHUCIIOBBIX
BBIPAKCHUH, MOPSIJOK BBIMOJHEHUS NeHUCTBUM. Mcmonp3oBaHue mpu
BBIUHCIICHUSAX TNEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOMCTB
(3aKOHOB) CIIOKEHUSI U YMHOXKEHUSI, paCUpEIeIUTEILHOTO CBOMCTBRA
YMHOKEHUS

Hpobu

2.1

[IpencraBienre o ApoOM Kak CIOCOOE 3alMCH YacTH BEITUYUHBI.
OObikHOBeHHBIE JpobOu. [lpaBwibHBIE W HEMpPaBWIbHBIC JPOOH.
CMmemanHass npoOb, MPENCTaBICHHE CMEIIAaHHOW JpoOM B BUIE
HEMpaBWJIbHOM JpoOM U BBIAEICHUE LEJOM YacTH 4Yuciaa U3
HernpaBuiIbHOU 1poOu. M3o0pakenue npoleil ToOUKaMy Ha YUCIOBOM
IPSAMOM

2.2

OcHoBHOe cBoicTBO Apobu. Cokpamenue napoodei. IlpuBenenue
JIpoOu K HOBOMY 3HaMmeHaTemto. CpaBHeHHE 1pooeit

2.3

Crnoxenue M BblUMTaHUE ApoOed. YMHOXKEHHE U JAelieHue ApoOeH,
B3aMMHO-00paTHbIe ApoOu. HaxoxkneHne yacTu 1enoro U Lejaoro mo
€ro 4acTu

2.4

Hecsatuunas 3anuck npobeil. IlpencraBnenue necsaTuuHOM apoOu B
BUJI€ 0OBIKHOBEHHOU. M300pakeHne NecITUIHBIX ApoOel ToukaMu Ha
YUCIOBOM NpsiMoil. CpaBHEHUE AECSITUYHBIX IpoOei

2.5

ApudmMernueckue ACUCTBUS C NECATUYHBIMHU Apo0siMu. OKpyTIICHHE
JNECATUYHBIX ApoOei

Permrenne TekCcTOBBIX 3a1a4

3.1

Pemmenue TekCTOBBIX 3aJad apI/I(l)MeTI/ILIeCKI/IM crrocobom

3.2

Pemenue nornueckux 3anay. Pemienue 3amau mepebopoMm  Bcex




BO3MOKHBIX BAPHUAHTOB. Hcnonp3oBaHue IIpH PCUICHUHU 3a/1a4 Ta6J'H/II_[
H CXEM

Pemenue 3ajJa4, COACPIKAIIUX 3aBUCHUMOCTHU, CBA3bIBAIOINC
BCIIMYMHBI: CKOpPOCTb, BpCM:A, PACCTOSAHUC, ICHY, KOJUYCCTBO,

3.3 |croumocTh. EquHuIiipl u3MepeHus: Macchl, 00beMa, IIEHbI, PACCTOSTHUSA,
BpEeMEHH, CKOpPOCTH. CBS3b MEXIy €AMHUIIAMH U3MEPEHUS KaxIou
BEJINYHHBI

3.4 |Pemenue ocCHOBHBIX 3aJa4 Ha IpoOU

3.5 |IlpeacraBieHue NaHHBIX B BUAE TaOIUL, CTOJIOYATHIX JUATPAMM

4 Harnsgnas reometpust
Harnsaueie npencraBineHus o purypax Ha MiIOCKOCTH: TOYKa, IpsiMasl,

4.1 |oTpe3ok, Ny4, Yroi, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
VYromn. [Ipsmoit, OCTpbIid, TYIIOW U pa3BEPHYTHIN YIJIbI
JlnuHa oTpe3ka, METpUYECKHE €IWHHUIIBI JTMHBL. JIMHA JOMaHOM,

4.2 |mepuMeTp MHOTOYrojibHUKa. M3mMepeHue M TOCTPOECHHE YIJIOB C
MOMOIIbIO TPAHCTIOPTUPA
Harnsnuele  npencraBieHus o ¢urypax  Ha  IUIOCKOCTH:

4.3 |MHOrOyroJIbHUK, MNpPSIMOYTOJIbHUK, KBaApaT, TPEYroOJbHUK;, O
paBeHCTBE QUTYp
N3o06paxkenue ¢puryp, B TOM 4ncie Ha kieryaToit Oymare. [loctpoenue

44 KOH(UTYpaluii U3 YyacTel mpsAMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOU M

' Kieryarod Oymare. lcmoap30oBaHWe CBOWCTB CTOPOH M YTIJIOB
NpsIMOYTOJIbHHUKA, KBaJpaTa
[Inomans OpsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3

4.5 |OpsAMOYTOJBHUKOB, B TOM Yucie GUryp, n300pak€eHHbIX Ha KJIETYATOU
Oymare. EquHUIIBI U3MEpPEHUS UIOIAIN
Harnsinaple  mpencraBiieHHs O  IPOCTPAHCTBEHHBIX — (purypax:
MPSIMOYTOJIbHBIN napajuiesienumne, KyO, MHOTOTPaHHHKHU.

4.6 |M3oOpaxeHue MPOCTEUIINX MHOTOTPAHHHUKOB. Pa3BepTkn kybOa wu
napayenenunena. Cozganue Mojesieid MHOTOTpaHHUKOB (M3 Oymard,
MPOBOJIOKH, TUTACTHJIMHA U APYTUX MaTEPUAIIOB)

4.7 |O0beM TPSIMOYrOJBHOTO mMapayuieienuiena, Kyoa. ExuHuim




U3MepeHus oobema

Tadmuma 11.2

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
00pazoBaTeabLHON MpOrpaMmabl (6 Kiace)

Kon IIpoBepsieMble peAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOU
poBepsieMor | 00pa3oBaTEILHOM IIPOrpaMMBbl OCHOBHOT'O OOITIETO 00pa30BaHMS
0 pe3yJibTaTa

1 Yucria v BEIYUCIIEHUS

3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU
1.1 yucel M Ccrnoco0aMu HX 3alucH, NepPeXOoAuTh (eciu 3TO
BO3MOYKHO) OT OJTHOM (pOPMBI 3aIIMCH YUCIIA K IPYTO

CpaBHI/IBaTB Hn ynopAaaoduBaTthb OCJIbIC YHCIIA, OOBIKHOBEHHBIE U

1.2
JCCATUYHBIC I[pO6I/I, CpaBHHUBATH YHUCJIa OJHOT'O U PA3HBIX 3HAKOB

BBIHOJ'IHHTB, couyeTrad YCTHBIC MW IIHCbMCHHBIC IIPHUCEMBI,
13 apI/I(i)MCTI/I‘ICCKI/IG HGP’ICTBHH C HaTypaJdbHbBIMH U LCJIBIMU
' YqHuCJiaMu, OOBIKHOBEHHBIMU n ACCATHYHBIMH IIpO65[MI/I,

IMOJIOKUTCIIbHBIMH U OTPHUIATCIIbHBIMH YU CJIaMHU

BbluncnATh 3HAYEHUS YHCIOBBIX BBIPAXKEHUW, BBIIOJIHAThH
14 NPUKUAKY M OLEHKY pE3yjbTaTa BBIYUCIECHUMN, BBIIOJIHIThH
' npeoOpa3oBaHUs YHUCIIOBBIX BBIPAKEHUN HA OCHOBE CBOICTB

apuPMETHICCKUX TCUCTBUIM

15 OKpyIJIATh LENble YWClia W JECATHYHBIE IpPOOH, HAXOIUTh
' NPUOJIMKCHUS YHUCEIT

CooTHOCUTP  TOYKY HAa  KOOPAMHATHOM  TpPSIMOM  C
1.6 COOTBETCTBYIOIIMM €H YUCIIOM U U300pakaTh YKCIIa TOYKAMH Ha
KOOPJMHATHOW MPSIMOM, HAXOJIUTh MOAYJIb YHCIIA

COOTHOCHUTH TOYKY B HpHMOYFOHBHOﬁ CUCTEMC KOOpIHWHAT C

1.7
KOooOpAnHaTaMHM 3TOU TOYKH

1.8 OKpyIJIsITh 1IETbIE YKCIAa W JIECATUYHBIE APOOH, HAXOJUTh




NpUOIMKEHUS YU CEIT

YucnoBbie 1 OyKBEHHBIC BHIPAKCHUS

2.1

[lonumatres u YHOTpe6J'I}ITI> TCPMHUHLBI, CBA3aHHBLIC C 3allMUCBIO
CTCIICHHU 4YMCJIa, HAXOAUTb KBaApaT U KY6 qucia, BBIYUCIIATH
3Ha4YCHHA YHCJIIOBBIX BBIpa}KeHI/H?I, COoACpKaIMX CTCIICHU

2.2

[Tonp3oBaThCs IMIpU3HaAKaMH ACINMOCTH, PacCKiIaaAbIBaTb
HaTypPaJIbHBIC YHCJIda HA IIPOCTBIC MHOKHUTCIIN

2.3

[Tonb3oBaThcs  MacmTaboM, COCTABISATH  MNPONOPLUU U
OTHOLLIEHUS

2.4

Hcnonw3oBaTh OyKBBI 1Ji1 O0O3HAUEHMS] YHCEI MPU 3amKucH
MaTeMaTUYECKUX  BBIPAKEHHUM,  COCTaBIATh  OyKBEHHBIE
BBIpDOKEHUST W (OPMYJbl, HAXOJIUTh 3HAYCHHUsS] OYKBEHHBIX
BBIPAXKCHUU

2.5

HaXO,HI/ITI) HEHU3BECTHBIM KOMIIOHECHT PaBCHCTBA

Pemienne TeKCTOBBIX 3a1a4

3.1

PemaTte MHOTOIIAroBble TEKCTOBBIC 3aJayd apH(PMETHUCCKUM
cnocodooM

3.2

Pemats 3a/1a4y, CBSA3aHHBIC c OTHOLLICHUEM,
IIPONOPUHOHAIIBHOCTBIO BEJIWYMH, IPOLEHTAMH, pEIIaThb TPHU
OCHOBHBIE 33JIa4M Ha APOOU U TPOICHTHI

3.3

Pemars 3amaum, copeprkamme 3aBUCHUMOCTH, CBSI3bIBAIOIINE
BEJIMYUHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE, LIEHY, KOJWYECTBO,
CTOMMOCTb, TPOU3BOJUTEIHHOCTh, BpeMs, 00BEM paboTHI,
UCIIONB3YS apuMETHUUECKUE JIEUCTBUSA, OLIEHKY, HPUKHUJIKY;
MOJB30BAaThC  €AUHUIIAMH HW3MEPEHUSI COOTBETCTBYIOIIUX
BEJINYMH

34

CocTaBisaTh 6YKBCHHBI€ BBIPAXXCHUA 110 YCJIOBHIO 3a/1a4un

3.5

W3Bnekats wHOOpMAIMIO, TPEICTABICHHYIO B Ta0nuIax, Ha
JUHENHOMW,  cTos0YaTO WM KPYroBOM  JIuarpammax,
UHTEPIIPETUPOBATh TMPEJCTABICHHBIE JaHHBIC, MHCIIOJIb30BATh
JaHHBIE TIPU PEIICHUH 33124




3.6

[IpencraBnars nHGOPMALIUIO C TTOMOIIBIO TA0IUI, JIUHEHHON U
CTOJIOYATON AUarpaMm

Harnsgnas reomerpus

4.1

[TpuBoUTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOLIUX
bopmy M3Y4YEHHBIX r€OMETPUYECKUX IIJIOCKUX u
MIPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U CHMMETPUYHBIX

¢uryp

4.2

N300paxkath ¢ MOMOIIBbIO MUPKYJIS, TUHEUKH, TPAHCTIOPTUPA HA
HEJIMHOBAHHOM W KJeT4aTo Oymare u3y4YeHHbIE IUIOCKUE
reomeTpudyeckue (Gurypsl M KoHOUTypaluyd, CUMMETPUYHBIE

burypsl

4.3

[lonp30BaTbCd TEOMETPUYECKMMH TNOHATUSAMH: PABEHCTBO
¢buryp, CUMMETpHS; UCIIOIb30BATh TEPMUHOJIOTHIO, CBA3AHHYIO
C CHMMETPHEN: OCb CHMMETPHH, LICHTP CUMMETPUU

4.4

HaxoguTe BeIWYMHBI YITIOB M3MEPEHUEM C  IMOMOILIBIO
TPAHCIIOPTUpPA,  CTPOUTH  YIJIBl  3aJaHHOM  BEJIMYMHBI,
MOJIB30BATHCS IIPU PEIICHUM 3aJad TI'PaJyCHOM MEpOH YIJIOB,
pacrno3HaBaTh Ha 4YepTEKaxX OCTPbIM, MPSAMOU, pa3BEPHYTHIM U
TYTION yTJIBI

4.5

Boeruncisate MJINHY HOMaHOﬁ, INEpuUMETPp MHOI'OYTIOJIbHUKA,
IMOJIb30BAaTbLCA CAMHUIAMHN NU3MCPCHHA AJIMHBI, BbIpaXXaTb OJHHU
CANMHUIBI UBMCPCHUA OJIMHBI YCPC3 NPYIruc

4.6

HaxoauTe, UCIIONIB3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHHUSL:
MEXKIy ABYMsI TOUKaMH, OT TOYKHM [0 MPSMOW, JJIMHY IMYTH Ha
KBaJPaTHOM CETKE

4.7

Breruucnsarts TJI0IATb duryp, COCTaBJICHHBIX u3
MPSIMOYTOJIbHUKOB, UCII0JIb30BaTh pazOueHue Ha
NpsIMOYTOJIbHUKH, Ha paBHbIe GUTYPBI, JOCTpauBaHUE 10
NpSIMOYTOJIbHUKA, TOJb30BAaThCSl OCHOBHBIMH  €IUHULIAMH
M3MEPEHUS IUIONIA/IN, BBIPAXaTh OJHU €IAUHUIBI H3MEpPEHHUS
IUIOLIAJHN Yepe3 Apyrue

4.8

Pacno3naBaTth Ha MOJAENSIX U M300paKEHUSIX MUPAMHUIY, KOHYC,
IWJIAHpP, WCIOJB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo,




rpaHb, OCHOBaHUE, pa3BepPTKa

N300paxkath Ha  KjJeT4aTod  Oymare  MPsSIMOYTOJIbHBIN

4.9
napasuiesienune;y
410 Boeraucnsate 00beM IpsIMOYTOJIBHOTO TapajiieNenurnena, Kyoa,
' MOJIb30BATHCS OCHOBHBIMH €TMHUIIAMH U3MEPEHHS 00BeMa
411 Pemiath HecnoKHBIE 3a]a4M HA HAXOXKICHHUE T€OMETPUUECKUX
' BEJINYMH B MPAKTUYECKUX CUTYALUSIX
Tabmuna 11.3
[IpoBepsiembie 371eMEHTHI cojiepkanus (6 Kiacc)
Kon [IpoBepsieMblii 2IEMEHT COEPKAHUSA
1 HarypanbHbie uncia
ApudmMernueckre JIEUCTBUS C MHOTO3HAYHBIMH HATypaJlbHBIMH
yuciaaMu. YucoBbie BBIPAKEHUS, ITOPSAI0K JIEUCTBUM, NCTIOJIb30BAHUE
1.1  |ckoOok. Mcrmonb3oBaHuE TpHU BBIYUCICHHUSIX MEPEMECTUTEIHHOTO H
COYETaTENBHOTO CBOMCTB CIIOKEHUS u YMHOXEHUSI,
pacrpeeTuTeIbHOTO CBOMCTBA YMHOKEHUS
1.2 |OkpyriieHHE HaTypaJIbHbIX YHACEI
13 JlenuTenn W KpaTHbIE 4YHCIA, HAWMOOJBIIWNM OOIIUN JCIHUTENh H
' HauMeHbIIee ob1ee KpaTHoe. J[eTMMoCcTh CyMMBI U TIPOU3BEACHUS
1.4 |JleaeHue ¢ ocTaTKOM
2 Hpobu
21 OObIkHOBEHHasi NIpoOb, OCHOBHOE CBOWMCTBO JpOOH, COKpallleHHE
' npoOeit. CpaBHEHHE U YIIOPSAI0OYMBAHKUE IPOOEi
29 Pemienrie 3a7a4 Ha HaXO0XJIEHUE YAaCTH OT LIEJIOTO W IEIOr0 MO €ro
' yacTu. JIpoOHOE YuCiI0 KaK pe3yJibTaT JAeJICHUS
[IpencraBnenne necaTUuHON APOOH B BUJIE OOBIKHOBEHHOW IpoOU U
2.3 |BO3MOXHOCTHh TMPEJCTABJICHUS OOBIKHOBEHHOH JpoOM B BHUIC
JECSITUIHON




2.4

Jecatuunble 1poOu U MeTpuyeckas cucrema mep. ApupMeTuyeckue
JNEUCTBUA M  YHUCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH H
JECATUYHBIMU IPOOSIMHU

2.5

OtHomienue. [lenenue B JaHHOM OTHOIIEHHWU. Maciitad, mponopiusi.
[IpuMeHeHue TpoNoOpILUA PU PEIISHNUN 3a71ad

2.6

[lonstue mpoueHra. BpruuciaeHne MpoueHTa OT BEJIUYUHBI U
BEJIMYUHBI 110 €€ MPOUEHTY. BbIpakeHHE MPOLEHTOB JE€CATUYHBIMU
npoOsimu. PelieHne 3amay Ha MPOIEHTHI. BbIpa)keHHe OTHOIICHUS
BEJIMYMH B MPOLIEHTAX

[TonoxxuteabHBIC U OTPULATCIIBHBIC YHCJIa

3.1

[TonoxurenbHble U OTpULATENbHBIE Yucia. Llenpie yncma. Moayib
4yucaa,  TEOMETPUYECKas  MHTEpOpeTauus  MOAYJISA  YuCJa.
N300paxkeHre 4ucen Ha KOOPAMHATHOM mpsAMoH. YucioBbie
npoMexXyTKA. CpaBHEHHE YHCET

3.2

ApudmeTrnueckue IeHCTBUS C TOJOKUTEIBHBIMU U OTPULIATEIbHBIMH
YUCIaMU
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[IpssMoyrosibHast cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTsl
TOYKM Ha IJIOCKOCTH, abcuucca u opauHara. IloctpoeHue Touyek u
(buryp Ha KOOpJAUHATHOM IIIOCKOCTH

BykBeHHBIE BBIpAKEHUSA

4.1

[Ipumenenue OYKB JUIsl 3allUCH MATEMAaTUYECKUX BBIPAKEHUU U
npemnoxxenuii. CpoiicTBa apudMeTUYECKUX JeUCTBUM. bykBeHHBIE
BBIDQ&XKECHUS M YHCIIOBBIE IMIOJCTAHOBKU. bDyKBEHHBIE PAaBEHCTBA,
HaXO0XJCHHE HEU3BECTHOIO KOMIIOHEHTA

4.2

®opmyinbl, (GopMmynbl mepuMeTpa U IUIOMAAM TMPSMOYTOJIbHHKA,
KBaJIpaTa, o0beMa napajjiesienunena u Kyoa

Pemmenue TeKCTOBBIX 3ajJa4

5.1

Perenue TekCTOBBIX 3a1a4 apu(pMETUYECKUM CIIOCOOOM

5.2

Pemenue nornueckux 3anad. Pemienune 3amad nepedopom  Bcex
BO3MO>KHBIX BAPUAHTOB
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Pemenue 3ajJa4, COACPIKAIINX 3aBUCHUMOCTH, CBA3BIBAIOIINX




BEJIIMYUHBL: CKOPOCTb, BPEMSI, pACCTOSIHHE, II€HA, KOJIWYECTBO,
CTOMMOCTbD, MPOU3BOAUTEIBHOCTh, BpeMs, 00beM paboThl. EnuHuiibi
M3MEpPEHMS: MACChl, CTOMMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs3b MEXY €AMHULIAMUA U3MEPEHUS KaXK/10M BEJTUYHHbI

Pemenne 3ajlad, CBA3aHHBIX C OTHOIONCHUCM, IIPOINOPIHOHAIbHOCTBIO

54 |BenuuuH, MPOLIEHTAMM; PELICHHWE OCHOBHBIX 3aJady Ha JApodu u
IIPOLIEHTHI
55 OueHka W TpPUKUAKA, OKpyrJieHHe pesyibrara. (CocraBieHue
' OYKBEHHBIX BBIPQXKEHHI 110 YCIIOBUIO 33a4H.
56 [IpencraBieHne MAaHHBIX C TOMOLIBIO TaOMUIl M AUArpaMM.
' CronOuaTeie quarpaMmbl. YTeHHE KPYTOBBIX IHarpamMm
6 Harnsgnas reomerpus
6.1 Touka, mpsiMas, OTPE30K, Jyd, YIroJ, JIOMaHas, MHOIOYTOJbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPY’KHOCTh, KPYT
6.2 B3auMHOE  pacnonokeHue  AByX ~ IPSAMBIX Ha  IUIOCKOCTH,
' napajijiebHbIC MIPSAMBIE, IEPIICHUKYIISIPHBIC ITPSIMBIE
6.3 M3MmepeHne pacCTOSIHUMM: MEXAy ABYMS TOYKaMHM, OT TOYKH [0
' IPSIMO, JUTMHA MapLIPyTa HAa KBaJAPAaTHOM CETKE
6.4 |M3MepeHue U NOCTPOCHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA
6.5 Bunsl TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN,
' TYHOYTOJIbHBII, paBHOOEAPEHHBIN, pABHOCTOPOHHUI
6.6 YerbipexyroapHuk. [IpsAMOyTOabHUK, KBaApar: HCIOIb30BAHUE
' CBOMCTB CTOPOH, YTIJIOB, AUArOHAJIEU
N300pakeHne reoMeTpuueckux (pUryp Ha HEJIMHOBaAaHHOW Oymare ¢
6.7 |MCHOJIB30BAaHUEM LHPKYJS, JIUHEHKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 |IlepumeTp MHOTOYTOJIbHUKA
[Tonssitue momanu (QUrypsl, €AMHHUIBI WM3MEPEHHUS IUIOLIAIH.
6.9 |IlpubnmxeHHoe u3MepeHue Iulomanu ¢uryp, B TOM YHCIE Ha

KBaJIpaTHOM CETKE




6.10 |ITpubnmxeHHOE U3MEPEHUE AITMHBI OKPYKHOCTH, TUIOIIAAN Kpyra

6.11 CumMmeTpus: ULEHTpalbHas, oceBas M 3epKaibHas. IlocTpoeHune
' CUMMETPHUYHBIX PUTYD

Harnsinaple  mpencraBieHHs O  TPOCTPAHCTBEHHBIX — (purypax:
napajienenunea, Kyo, mpusma, nupaMmuaa, KOHYC, MAJIUHAP, Map U
chepa. M3o0OpakeHue mnpocTpaHCTBEHHBIX (uryp. I[Ipumepst
Pa3BEPTOK MHOTOTPAHHUKOB, [IUIWHIpa U KoHyca. Co3anue moaenen
MPOCTPAHCTBEHHBIX (Quryp (U3 OymMaru, MpOBOJOKU, TUIACTHUIIMHA U
JPYTUX MaTepUasoB)

6.12

6.13 [lonatue oObeMa, eAWHUIBI U3MepeHuss oO0bema. OO0beM
' IPSIMOYTOJIBHOTO TIapajuiesienumneia, Kyoa

Tadmuna 11.4

[IpoBepsiembie TpEOOBAHUS K PE3YJIHTATAM OCBOEHHUS OCHOBHOM
o0pazoBaTeabpHON MTporpaMmabl (7 Kiiace)

Kon IIpoBepsieMble MpeAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOU
poBepsieMor | 00pa3oBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
O pe3yibTaTa

1 Yucra ¥ BBIYUCIIEHUS

11 BpinoynHATh, codeTas YCTHbIE W IIUCbMEHHBIE IIPUEMBI,
' apuMeTHIECKHE ACHUCTBUS C PAIIMOHATLHBIMHU YUCIIAMU

HaxonuTe 3HAYE€HHWS YHUCJIOBBIX BBIPAKCHUN, IPHUMCHSITH
19 pa3HOOOpa3HbIe CIOCOOBI M MPHUEMBl BBIYHMCICHUS 3HAYCHHM
' JIpOOHBIX  BBIpAXKEHUM, COJEpKaIIuX OOBIKHOBEHHBIE U

JECATUIHBIC TPOOH

[lepexomuth OT OAHOW (OPMBI 3aMMCH YUCENT K JPYyroi
(mpeoOpa3oBBIBaTh JECATHUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)

1.3

1.4 CpaBHUBATH U YIIOPSAI0YMBATH PAIMOHAJIbHBIC YMCTIA




1.5

OxkpyrsTe yucna

1.6

BhIOTHATE TPUKHUAKY W OILEHKY pe3yjbTaTa BBIYHUCJICHHUM,
OLICHKY 3HAUYCHUH YMCIIOBBIX BBIPAXKECHUM. BBITIOIHATH AEHCTBUA
CO CTEIEHSIMU C HATYPaJbHBIMU MTOKA3ATENSIMHA

1.7

[IpuMeHATh IPU3HAKKA AEITUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN
HaTypaJbHBIX YNCEI

1.8

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C
OTHOUIIEHWEM BEJIMYHMH, MPONOPLUOHAIBHOCTBIO BEJIWYHUH,
MPOLECHTAMHU, UHTEPIPETUPOBATH PE3YJIbTATHI PEUICHUS 3a7a4 C
Y4E€TOM OTpaHUYEHUM, CBSI3aHHBIX  CO CBOWMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB

AnreOpandeckue BbIpaKeHUs

2.1

Hcnonb3oBaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIUKY,
MPUMEHSTH €€ B MIPOIIECCEe OCBOCHUS yUeOHOTO MaTepHraia

2.2

HaXO,ZII/ITB 3Ha4YCHUA 6YKBCHHI>IX BI)Ipa}KCHI/Iﬁ IMIpU 3aJdHHBIX
SHAYCHUAX IICPCMCHHBIX

2.3

BreinonaHsaTh HpCO6pa?>OBaHI/I}I [CJI0ro BbIPaKCHUA B MHOI'OYJICH
IMPUBCACHUCM HOI[O6HI)IX ClIaraCMbIX, paCKpbITHCM CKOOOK
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BbIm1oHATE YMHOXCHHEC OJHOYICHA Ha  MHOI'OWICH H
MHOT'OYJICHA Ha MHOTI'OYJICH, IIPUMCHATDH (bOpMYJII)I KBaapara
CYMMEI U KBaapaTa pa3HOCTHU

2.5

OcCylIecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HA MHOXHMTEIU C
MOMOIIbIO  BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTE,
IPYNIIUPOBKYU CIAaraeéMbIX, IPUMEHEHUsT POPMYIT COKPAILIEHHOTO
YMHOXEHUS

2.6

[IpumensaTh npeoOpa3zoBaHUsT MHOTOWIEHOB Jisi pELICHUs
pa3IMYHBIX 3a7a4 M3 MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3
pEAIbHOM MTPAKTUKU

2.7

Hcnonp3oBaTh CBOMCTBaA CTCIICHEU C HaTypaJIbHBIMH
IIOKAa3aTCIIsIMU I npeo6pa303aHH51 BBIpa}KeHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA




3.1

Pemrats nuHENHBIE ypaBHEHHS ¢ OJJHOM NIEPEMEHHOMN, TPUMEHSIS
IIpaBUJIa IEPEXO0JA OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY
emy. IIpoBepsTh, ABISETCS JIU YUCIIO KOPHEM YPaBHEHUS

3.2

[IpuMensaTh Tpaduyeckue METOAbl MPU PEHICHUU JTUHEHUHBIX
YPaBHEHUU U UX CUCTEM

3.3

[lonOupaTe mnpuMepsl Hap YHCEN, SBISIOMIMXCA PELIIEHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMU
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CtpouTh B KOOPJIWHATHON TUIOCKOCTH TpapuK JTUHEHHOTO
YpaBHEHUS C JBYMS TEPEMEHHBIMU; TMOJIb3YsACh TpaduKOM,
MIPUBOJAUTH MPUMEPHI PEIIEHUS YPABHEHUS

3.5

Pemate cuctembl [ByX JIMHEWHBIX YPAaBHEHHUW C JABYMs
MIEPEMEHHBIMH, B TOM YHCJIC TpaQUIecKu

3.6

CocTaBisiTh M peuiath JUHEWHOE YpPaBHEHHE WIH CHCTEMY
JIMHEMHBIX YPAaBHEHUH IO YCIIOBUIO 3aJ1a4d, HHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4d MOJIYYECHHBIN pE3yJabTaT

Koopnunate! u rpaduku. OyHKIMH

4.1

N3o0paxathb Ha KOOPJAMHATHOMU PAMOU TOYKH,
COOTBETCTBYIOIIME 33aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
VHTEPBAJIbl,  3allUChIBATh  YUCJIOBBIE  IIPOMEKYTKM  Ha
anreOpandecKoM SI3bIKe

4.2

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTHM TOYKH MO 3aJaHHBIM
KOOpJAMHATaM

4.3

Crpouts rpaduku nuHeWHBIX (QyHKIUNA. CTpouTh Tpaduk
bynxuuy y = [X|

4.4

OnuceiBaTh C TMOMOINBIO (PYHKIMIA H3BECTHBIC 3aBUCUMOCTHU
MEXKIY BEJIMYMHAMH: CKOPOCTh, BpEMs, PACCTOSHHE, IICHY,
KOJINYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BPEMsl, 00beM
paboThI

4.5

HaXOIII/ITB 3HA4YCHHUC q)YHKHI/II/I I10 3HAYCHUIO €C apT'YMCHTA

4.6

[lonumate rpaduueckuii crnoco0 MPEACTABICHHUS W aHalIM3a
uH(popMaIuu, U3BJIEKATh U UHTEPIIPETUPOBATH UHPOPMALIUIO U3




rpauKOB peabHBIX MPOLECCOB U 3aBUCUMOCTEN

BeposaTtHOCTh M cTaTUCTHKA

5.1

Uwurate wHPOpMAIMIO, TPEACTABICHHYI0 B TabnmuIax, Ha
JuarpaMMax, MpeJCTaBiIsATh JIaHHbIE B BUJE TaOJUI], CTPOUTH
auarpaMMmbl  (CTOJIOMKOBBIE (CTOJIOYATBIE) W KPYTOBBIE) TIO
MacCUBaM 3HAYEHHI

5.2

OnuceIBaTh U MHTEPIIPETUPOBATH PEATbHBIC YHCIIOBBIC TAHHBIE,
MIPE/ICTaBIICHHBIE B TAOJINIIAX, HA TUarpaMMmax, rpapukax
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Wcrnonb3oBaTh 11 OMMCAHUS  JTAHHBIX  CTATUCTUYECKHE
XapaKTEepUCTUKU:  CpelHee  apudmeTHdeckoe,  MeauaHa,
HauOOoJIbIIIee M HAMMEHBIIIEE 3HAYEHUS, pa3Max

54

NmMeTs mnpencraBieHUE O CIydyalHOW W3MEHYMBOCTH Ha
npuMepax IeH, (U3NYECKUX BEIMYWH, AHTPOMOMETPUUYECKHUX
JaHHBIX, = UMETh  IPEIACTABJICHHE O  CTAaTUCTUYECKOH
YCTOWYHUBOCTHU

I'eomerpus

6.1

Pacmio3naBath M3y4YECHHBIC r€OMETPUYECKHUE burypsi,
OMpeneNaTh WX B3aMMHOE  PACIOJIOKEHHE, H300paKaTh
reoOMEeTpUYeCKre (UTYpPBI, BBIMOJHITH YEPTEKH IO YCIOBHIO
3anaun. M3mepsTe JTUHEWHBIE W YIJIOBBIE BEJIMYMHBI. Pemiarh
3aJ1a4M Ha BBIYKCJIEHUE JIMH OTPE3KOB U BEJIMYUH YIJIOB

6.2

Henatb TpyOyr0 OLIGHKY JIMHEWHBIX U VYTJOBBIX BEJIMYWH
MIPEIMETOB B pEabHOM KU3HH, PA3MEPOB MPUPOTHBIX OOBEKTOB.
PaznuuaTh pazMepbl 3TUX OOBEKTOB MO MOPSAJIKY BETUUHHBI

6.3

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a7a4aM

6.4

[Tonp3oBaThCs IMpU3HaKaMH PaBCHCTBA TPCYTOJIbHHUKOB,
HCIIOJIB30BaTh IMPpU3HAKU )41 CBOMCTBA paBHO6eI[pCHHLIX
TPCYTOJIBHHUKOB IIPpU PCHICHUHU 3ada4

6.5

HpOBOI[I/ITB JJOTUYCCKHUC PACCYKACHUA C HUCIIOJIb30BAHUCM
IreOMCTPHUUICCKHUX TCOPCM

6.6

[lonp30BaTbCsd  NpU3HAKAMU  PABEHCTBA  MPSAMOYTOJBHBIX




TPEYrOJIbHUKOB, CBOWCTBOM MEJWAHbl, MPOBEICHHON K
TUIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYrOJbHHUKA, B PEUICHUHU
r€OMETPUUECKUX 3a]1a4

6.7

OnpenensaTy NapauieIbHOCTh MPSIMBIX C TOMOIIBI YTJIOB,
KOTOpble  oOpazyer ¢ HUMH cekymas. Omnpenensith
MapaAJIIETbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUNA OT
TOYEK OJIHOU MPAMOM JI0 TOUEK JAPYTror MpsIMOM

6.8

Pemiath 3a1aun Ha KileTyaTol Oymare

6.9

[TpoBOANTH BBIUKCICHHS U HAaXOAWTHb YHCIOBBIE M OyKBEHHBIC
3HAQYEHUS YIVIOB B TEOMETPUUECKUX 3a7a4ax ¢ MCIOJb30BAHUEM
CyMMBI YIJIOB TPEYTOJIBHUKOB W MHOI'OYTOJIBHUKOB, CBOWCTB
YIJI0B, 00pa30BaHHBIX MPHU MEPECEUCHHUH JBYX MapajuieIbHbIX
OpsAMBIX  CeKylled. Pemars IpakTuyeckue 3ajayd  Ha
HaxO0KJICHUE YTIJI0B

6.10

Brnanerp moOHSATHEM TIeOMETPUYECKOT0 MecTa TOYEeK. YMETh
OTIPENENISTh OMCCEKTPUCY YIJIAa U CEPEIUHHBIN NEPIEHAUKYJIIP
K OTPE3KYy KaKk T€OMETPUUECKNE MECTA TOUEK

6.11

@opMyIMpPOBATh ONPEAEICHUS] OKPYKHOCTH U KPYyTa, XOpAbl U
JMaMeTpa OKPYXKHOCTH, I10JIb30BAaThCSI UX CBOMCTBAMU. Y METh
IIPUMEHSTH 3TH CBOMCTBA IIPU PELICHUU 3a1a4

6.12

BrnaneTr  MOHATHEM  ONUCAHHONW  OKOJO  TPEYroJIbHHMKA
OKPYXXKHOCTH, YyMETh HaxoauTh ee 1eHTp. llomp3oBaThes
dbakTaMu O TOM, YTO OHCCEKTPUCHI YTIJIOB TPEYTOJIbHUKA
MEPECeKaloTCsl B OAHOM TOYKE, U O TOM, YTO CEpEeIANHHbBIC
MEPICHANKYJIIPH K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCs B
OJIHOM TOYKE

6.13

Brnanerp noHsTHEM KacaTeabHOU K OKPYKHOCTH, MOJIb30BATHCS
TEOPEMOM O NEPNEHIMKYJSIPHOCTH KacaTeJIbHOW W paanyca,
IIPOBEJCHHOIO K TOYKE KaCaHUs

6.14

[Tonp30BaTbCA MIPOCTEUILIUMHU reOMETPUUECKUMU
HEPABEHCTBAMH, TIOHUMATh UX MPAKTUYECKUN CMBICIT

6.15

[IpoBOIUTE  OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOEHHUS C
MTOMOILBIO IUPKYJIS U IMHENKU




Tabomuna 11.5

[IpoBepsiembie 31eMEHTHI cofeprkanusd (7 Kiacc)

Kon [IpoBepsieMblii JIEMEHT COIEPKAHUS

1 Yucna v BBIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JIECSTHYHBIE, MEPEXO0] OT OJHON (POpMBI
1.1 |3anucu gpoOGeit k npyroit. [loHsiTHe panMOHAIBLHOTO YHUCIA, 3aMKCh,
CpPaBHEHHE, YIIOPSIOYMBAHNE PALIUOHAIIBHBIX YUCE

12 Apudmernueckue NEUCTBUS C pallMOHAIbHBIMU 4yuciIamMu. Pemienue

3aJla4y U3 peasibHOM MPaKTUKKU HA YacTH, Ha Ipo0Ou

Crenenn c HaTypaJbHbIM MOKa3aTeIeM: onpeaesneHue,
1.3 |mpeoOpazoBaHue BBIpAXXEHUHW HA OCHOBE OIpEJCICHUs, 3aMKUCh
OOJIBIINX YHUCE

[IpoueHTHl, 3amuch MPOLIEHTOB B BHJE JpoOM M JApOOM B BHJIE
1.4 |npouentoB. Tpu OCHOBHBIE 33]a4M HA MPOLEHTHI, PELICHUE 3aa4 U3
peAIbHOM ITPAKTUKHU

HpI/IMeHeHI/IC IIPU3HAKOB JCJIMMOCTH, PA3JI0KCHHUC HA MHOXUTCIN

1.5
HATYPaJIbHBIX YHCEI

16 PeanbHble 3aBUCMMOCTH, B TOM 4YHCIE TMpsiMas U oOparHas
' IPOMOPIHOHATIBHOCTH

2 Anrebpandeckue BoIpaKCHUS

21 [lepeMeHHbIC, YHCIOBOE 3HAUYEHHUE BBIPAKEHUS C TIEPEMEHHOM.
' JlomycTuMble 3HA4EHUS TIEPEMEHHBIX

59 [IpencraBieHne 3aBUCUMOCTH MEXy BEIMYUHAMH B BHUIE (POPMYIIBL.
' Beraucnenus mo ¢popmyiiam

’3 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKCHUH, TOXJICCTBEHHO paBHBIC

BBIPAKCHHA

2.4 |CBOIICTBA CTEMEHU C HATYPAJIbHBIM MTOKA3ATEIEM

2.5 |OpgHounensl m MHoOrouwieHsl. Cremenb MHOrouseHa. CliokeHue,




BbIYMTAHUC, YMHOXKXCHNC MHOT'O1JICHOB

@opMysbl COKPAILIEHHOTO YMHOXEHHUS: KBaJApaT CYMMBI M KBaJpar

2.6  |pasHoctu. @opmyna pa3HOCTH KBAAPATOB. Pa3noxkeHrne MHOTOUIECHOB
Ha MHOXXHTEN
3 YpaBHeHus
31 VYpaBHeHUE, KOpEHb YypaBHEHMs, TMpaBuWia  IpeoOpa3oBaHUS
' YPaBHEHUS, PABHOCHJIBHOCTh YPAaBHEHHM
39 JluHeniHOe ypaBHEHHE C OJHOM IIEPEMEHHOW, 4YHCIIO KOpPHEHU
' JMHEWHOTO YPABHEHUS, PELIEHUE JTUHEUHBIX YPaBHEHUN
13 CocraBneHue ypaBHEHUH IO YCIOBHIO 3a/1aud. PellieHne TeKCTOBBIX
' 3a/1a4 C TOMOIIIBIO YPaBHEHHUH
3.4 |JluHeiiHOE ypaBHEHHUE C ABYMs IEPEMEHHBIMU U €r0 rpapuk
Cucrema JByX JMHEHHBIX YpPaBHEHHMI C JABYMS NEPEMEHHBIMHU.
3.5 |Pemenue cuctem ypaBHEHUH CIMOCOOOM MOACTaHOBKU. I[Ipumepnl
pELICHHS TEKCTOBBIX 33/1a4 C MOMOUIBIO CUCTEM YPABHEHUI
4 Koopnunate! u rpaduku. OyHKIMH
4.1 |KoopauHara TOYKH Ha MPSIMOM
47 YucnoBble mnpomMexyTku. PaccrosHue Mexay AByMS TOYKAMH
' KOOPJAWHATHOU MPSMOM
43 [IpssmoyronbHast cucrema koopauHat, ocu Ox um Oy. AOcuucca u
' OpAuHaTa TOYKU Ha KOOPJUHATHOM MJIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHBIX (Gopmynamu. UrteHue rpadukoB
' peabHBIX 3aBUCUMOCTEM
4.5 |llonsarue pyukmuu. I'paduk Gynkuu. CoiicTBa QyHKITHI
4.6 |Jlunetinas ¢pynkuus, ee rpaduk. ['paduk dyHkum y = [X|
47 ['paduyeckoe perieHue JUHEHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX
' ypaBHEHU
5 BeposATHOCTh U cTaTUCTUKA




5.1

[IpencraBieHne NaHHBIX B BUAE TaOJWL, JUarpaMm, TrpaQuUKOB.
3anogHeHue TaOJHIl, YTEHUE U MMOCTPOECHUE TUarpaMm (CTOIOMKOBBIX
(cTonbuatkix) U KpyroBbix). UteHue rpaduKkoB peanbHBIX MPOLIECCOB.
W3Bneyenre nHPopMaUu U3 AUarpaMM M TabJIuL], UCIOJIb30BaHUE U
VHTEPHpPETaLNs TaHHBIX

5.2

OnucaTtenbHasi CTAaTUCTUKA: cpelHee apudMeThuyecKkoe, MeIuaHa,
pa3max, HamOOJIbllIee M HAUMEHBIIEE 3HAYCHUsT HAaOOpa YHMCIIOBBIX
naHHbIX. [IpuMepsl cnyyalHOW H3MEHYMBOCTH
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Cny4ailHblil  dKCHEepuMEHT (OMbIT) U CiIydyailHOe  COOBITHE.
BepostHocth u yactoTa. Poib MalioBEpOSTHBIX W MPAKTUYCCKH
JIOCTOBEPHBIX COOBITUM B TIpUpOJIe WM B oOmecTBe. MoHeTa
UrpagbHas KOCTh B TEOPHH BEPOSTHOCTEHN

5.4

I'pad, Bepmmna, pedbpo. Crenenp BepmwuHbBL Yuciao pebep u
CyMMapHasi cTeneHb BepiiuH. [IpeacraBneHue o cBA3HOCTH rpada.
emn u tmuknel. [lytn B Tpadax. OO6xonm rpada (SUIEPOB MYTh).
[IpencraBnenne 00 opueHTHpoBaHHOM Trpade. Pemienue 3amau c
noMoIIbIo rpadoB

I'eomerpus

6.1

HauanpHble noHATUSA TeoMeTpuH. Touka, mpsiMas, OTPE30K, JIyd. YTOI.
Bunel yrnos. BepTukaneHble U CMEXHBbIE yTUIbl. buccekrpuca yria.
Jlomanasi, MHOrOyronpHuk. llapaninenpHOCTs U IEPIIEHAUKYIIAPHOCTD
MPSIMBIX

6.2

Cummetpuunbie Qurypsl. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETPUHU.
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE

6.3

OCHOBHBIE TIOCTPOEHUSI C TIOMOILIBIO IHUPKYJIS U  JIUHEHKH.
TpeyronsHuk. BeicoTa, Meauana, OuccekTprica, iX CBOMCTBA

6.4

PaBHOOEpeHHBIE U PaBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO
TPEyTrOoJIbHUKA

6.5

CBolicTBa M NpU3HAKK PaBHOOEIPEHHOro TpeyroibHuka. [lpuzHaku
PaBEHCTBA TPEYTOJbHUKOB

6.6

CBoiicTBa M TPU3HAKA NapaJuleabHbIX mpsAMbIX. Cymma yriioB
TPEYTOJbHHUKA. BHEIIHUE YTIIBI TPEYTOJIbHUKA




[IpssMOYTOJIBHBIN TPEYTONBHUK. CBOMCTBO MEIMAHBI IPSIMOYTOJIBHOTO
6.7 TPEYTOJbHUKA, NPOBEICHHOW K TrunoteHys3e. lIpu3Hakm paBeHcTBa

MPSIMOYTOJIBHBIX TPEYTOJLHUKOB. [IpsIMOYTONBHBIN TPEYTOJBHUK C
yriiom B 30°

HepaBeHcTBa B TeOMETpUU: HEPABECHCTBO TPEYTOJIBHUKA, HEPABEHCTBO
6.8 |0 IuHE JIOMaHOW, Teopema O OoJibllieM yriie U OOJbIIeld CTOPOHE
TpeyrojpHUKa. [leprieHaAnKyIsIp 1 HaKJIOHHAS

6.9 I'eomerpruueckoe Mecto TOYEeK. buccekrpuca yria U CepearHHBIN

MEPIEHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK

OKpy»XHOCTh M KpYI, XOpJla W JHAMETP, UX CBOMCTBA. B3ammHOe
6.10 |pacnonoxeHne OKpYKHOCTH W mpsiMou. KacarenbHas M cekymias K

OKPY>KHOCTH
611 OKpyXHOCTb, BIIMCaHHAas B YroJ. BrnmcaHHas W ONHUCAaHHAsA
' OKPY’KHOCTH TPEYTrOJIbHUKA
Tabmumna 11.6
[IpoBepsiembie TpEOOBaHUS K PE3YJIHTATAM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI NporpaMMbl 8 Kiacca
Kon IIpoBepsieMble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU

poBepsieMor | 00pa3oBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus
0 pe3ynbpTaTa

1 Yucria ¥ BBIYUCIIEHUS

Hcnonp3oBaTh HadvallbHBIC MpcaACTaBJICHUA O MHOKCCTBC
I[CﬁCTBHTeHBHBIX qucell i1 CpaBHCHHUA, OKPYIJICHHA H

1.1
BBIUMCJICHUH, N300paxaTh JIEHCTBUTENIbHbBIC YMCIa TOYKAMH Ha
KOOPAMHATHOM IIPSAMOU
[TpumensaTs moHATHE apU(PMETHUYECKOrO0 KBaJIPAaTHOTO KOPHS,
12 HAXOAWTh KBaJpaTHbIE KOPHH, UCIOb3Ys MPH HEOOXOAUMOCTH

KAJIbKYJIAITOP,  BBIIOJIHATH  MPEeoOpa3oBaHUSl  BBIPAKEHHUIA,
COJZIEpIKAIlMX KBAJPATHbIE KOPHU, UCIIOJIb3YSl CBOWCTBA KOPHEN

1.3 Hcrnonp30BaTh 3amycH OOJBIIMX W MAaJIBIX YHMCEIl C IIOMOIIBIO




NEeCATUYHBIX ApoOel u creneHelt yucna 10

Anrebpandeckue BhIpaKCHUS

2.1

IIpuMeHATP TMOHATHME CTENEHW C LEJBIM  I10Ka3aTelleM,
BBITIOJIHATH MPE0Opa30BaHUsl BBIPAXKEHUI, COJIEPIKAIINUX CTEIIEHU
C LEJIBIM [MOKa3aTeIeM

2.2

BBIMOTHATE TOXJIECTBEHHBIE MPEOOPa30BaHUS PallMOHATBHBIX
BBIPAKCHUN HA OCHOBE ITPaBWJI AECWCTBUM HAJl MHOTOWICHAMH U
anredpandecKuMu ApoosiMu

2.3

PaCKJ'IaI[LIBaTB KBa,HpaTHBIﬁ TPCXWICH Ha MHOKHNTCIINA

2.4

[IpumensaTh npeoOpa3oBaHUsi BBIPAXKEHUN NS peLIEHUs
pa3IMYHBIX 3a7a4 W3 MaTEMAaTUKH, CMEXHBIX IPEIMETOB, U3
peanbHOM NIPAKTUKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pemats nuHelHbIE, KBAaJpaTHBIE YPAaBHEHUS U PalMOHAJIbHBIE
YPaBHEHMS], CBOIAIINECS K HUM, CUCTEMBI JBYX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU

3.2

[IpoBOANTE MPOCTEUIINE HCCIEAOBAHUSA YPABHEHUW M CHCTEM
ypaBHEHUH, B TOM YHCIE€ C MPUMEHEHUEM TIpadUuyecKux
npeacTaBieHuil (ycTaHaBIMBaTh, WMEET JIM ypaBHEHUE WIIU
CUCTEMAa YPAaBHEHMI pELIEHUS, €CIM HMMEET, TO CKOJbKO, U
npouee)

3.3

[lepexoguTe OT clnoBecHON (OPMYJIUPOBKH 3aJadyd K €€
anredpanyecko MOJEIN C MOMOIBIO COCTABJICHUS YpaBHEHUS
WJIU CUCTEMBbl YPaBHEHUW, HHTEPIIPETUPOBATh B COOTBETCTBHUU C
KOHTEKCTOM 3a/1a4M MOJy4YEHHBIN pe3yibTaT
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IIpuMeHAT CBOWCTBA YHCIIOBBIX HEPABEHCTB U1 CPaBHEHWS,
OLICHKH, pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOU
U UX CUCTEMBI, 1aBaTh TpauuecKyr0 WITIOCTPAIIUI0 MHOKECTBA
pEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

IlonuMaTh U KUCHOIB30BAThH (bYHKHI/IOHaJIBHble ITOHATHUA U A3BIK




(TEpMUHBI,  CUMBOJIMYECKHE  OOO3HAYEHUS),  OMPEACIAThH
3HaueHWE (PYHKUMU MO 3HAYEHUIO apryMEeHTa, OMNpPENEsATh
CBOICTBa (DYHKIIMHU 110 €€ rpaduKy

4.2

k

Crpoutb rpaduku 3JeMEHTapHbIX QYHKUMNA BuUpa: YV =—,y =
x

x%, y = X3, y = |X|, OmMCHIBATH CBOMCTBA YKMCIOBOM (PYHKIMH T10
ee rpauky

BeposATHOCTh M cTaTUCTHKA

5.1

M3BekaTh 1 peoOpa3oBbIBaTh MH(POPMAITHIO, PEICTABICHHYO
B BHUJC TaOJIHI, TUarpaMm, rpaduKoB, MPEJCTABIAThH JaHHBIC B
BHJIC TaOJIUII, JUarpamMmm, rpauKkoB

5.2

OmnuceiBaTh JaHHBIC C TOMOIIBIO0 CTATUCTHUECKUX TTOKA3aTEICH:
CpEIIHUX 3HAYEeHMM U Mep paccemBaHus (pa3max, AUCHEpCUs U
CTaHJAPTHOE OTKJIOHEHUE)
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HaxoIuTh 4acTOTHI YMCIOBBIX 3HAUEHUM M YaCTOThI COOBITHI, B
TOM YHCIIE TIO pe3yJIbTaTaM U3MEPEHUN U HAOIIOACHHI
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HaxonuTe BEpOSTHOCTH CIIy4allHBIX COOBITHI B OMbBITAX, 3Has
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU

5.5

Hcnons3oBaTh rpaduueckue MOJEIU: JEpPeBO CIydailHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YMCIoBas mpsMas

5.6

OH@pI/IpOBaTB IIOHATUAMM. MHOXECTBO, ITIOAMHOXKECTBO,
BBIIIOJIHATE  OII€pallMK  HaJd MHOXCCTBAMM! 06’BC,Z[I/IHCHI/IC,
MEPCCCYCHUC, NOIMOJHCHUC, ICPCUUCIIATL 3JICMCHTBI MHOKCCTB,
IMPUMCHATD CBOMCTBA MHOXECTB

5.7

Hcnons3oBaTh rpaduueckoe MpeacTaBIeHue MHOKECTB U CBSI3EH
MEKly HUMH JIJIs1 ONTMCAaHMS IPOLIECCOB U SIBJIICHUH, B TOM YUCJIIE
IIPY pEIICHUY 3a]a4 U3 APYTUX y4eOHBIX MPEAMETOB U KYPCOB

I'eomerpus

6.1

Pacmo3naBaTteb OCHOBHBIC BHUAbI YCTBIPCXYI'OJbHHUKOB, HX
DJICMCHTBI, IIOJB30BATBCA HX CBOMCTBaAMH Ipu pPCIICHUU
reOMCTPHUYCCKUX 3a1a4




6.2 [TIpumeHaTH CBOUCTBA TOYKHU IepeCeUCHUs MeauaH
' TpeyroJbHUKa (IIEHTPa Macc) B PEIICHUH 3a7a4

BnaneTs noHsATHEM CpeIHEN JIMHUM TPEYroJbHUKA U TPAIeLHH,
IPUMEHSATh UX CBOMCTBA MPU PELICHUH T€OMETPUUYECKUX 3a4ad.
6.3 [lonp30BaTbcss  Teopemoit  Pameca U TEOpEMOM O
IPOMOPIMOHANIBHBIX OTpPE3Kax, MPUMEHATh WX JUIS pelIeHUus
IPAKTUYECKUX 3aja4

6.4 [IpumeHsATh NpU3HAKKW MOAOOMS TPEYTrOJbHUKOB B PEIIECHUU

reOMCTPHUYCCKUX 3a1a4

[lonb3oBaTecss  Teopemoir  Ilugaropa  mig  pemeHus
reOMETPUYECKUX M  MpakThuyeckux  3amad.  CTpouTh
6.5 MaT€MaTUYeCKyl0  MOJEJIb B  MPaKkTUYECKHX  3ajayax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE
JUIAHBI

Branerp moHATHUSMU CHHYCAa, KOCHHYCa M TaHT€HCa OCTPOTO
6.6 yriia TOpsIMOYTOJIbHOTO TpeyrojibHuka. [loib30BaThbest 3TUMHU
MOHATUSIMU JUISI pEIICHUS TPAKTUYECKUX 33124

Breruncnarh (pa3iuyHbIMU CIIOCOOaMU) TUIOIIAb TPEYTOJIbHUKA
6.7 W IUIONAAM  MHOTOYIOJIbHBIX  Quryp (Moab3ysich, TIe

HEOOXOAMMO, KaJbKyjlsTopoMm). [lpuMmeHsATH TONy4YCHHBIC
YMEHUS B MPAKTUUECKUX 3a/1adax

Brnanets MOHATUSMU BIUCAHHOTO U IEHTPAIBHOIO YIJIA,
6.8 UCIIOJb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJIaX MEXKIY
' XopJlamMH (CEeKYIIMMU) U YTIIe MEXAY KacaTelIbHON U XOpJ0i pu

PEIICHUN TCOMETPHUICCKHUX 3a1a4

6.9 BJ'I&I[GTI) IMOHATHUCM OIMMCAHHOI'O YCTBIPCXYI'OJIbHHUKA, IIPUMCHATDH

CBOMCTBA ONMKMCAHHOI'0 YETHIPEXYTOJbHUKA IPU PELICHUU 33/1a4

[IpuMeHATh TONyYeHHBIC 3HAHUS HA TPAKTHKE - CTPOWTH
MaTeMaTU4YeCKUe MOJENU IJsi 3a7ad peaJlbHOM J>KU3HU U
6.10 MPOBOJAUTh COOTBETCTBYIOLIME BBIYUCICHUS C MNPUMEHEHHEM
nono0us W TPUTOHOMETPUHU (TONB3YACH, TZI€ HEOOXOAUMO,
KAJIbKYJIITOPOM)

Tabmuma 11.7



IIpoBepsiembie 2JIeMEHTHI cojiepKaHus (8 Kitacc)

Kon [IpoBepsieMblil 37IEMEHT COJIEPKAHUS
1 Yucna u BeIYUCIICHUSA
11 KBazapatHblil kopeHb u3 uncia. [lonstiue o0 nppanroHaIbHOM YHCIIE.
' JlecsaTnuHble MPUOJIMKEHUS UPPALMOHATIBHBIX YUCE
CpolicTBa apu(PMETHIECKUX KBAJIPaTHBIX KOPHEH U UX MPUMEHEHHE K
1.2 |mpeoOpa3oBaHMIO  YUCIOBBIX  BBIPAKEHHH W BBIYHCICHUSM.
JlencTBUTENBHBIC YMCTIA
13 CrerneHb C LIeJBIM MOKa3aTeNeM U ee cBokicTBa. CTaHIapTHas 3alUCh
' qucna
2 Anrebpandeckue BbIpaKCHUS
21 KBagpaTHbIil TpexwiieH, pa3jioKEHUE KBAJAPATHOIO TPEXWICHA Ha
' MHOKHUTENN
2.2 |Anrebpaunueckas 1poOb. OCHOBHOE CBOMCTBO alnreOpandyeckoi apoou
)3 Crnoxenue, BBIYMTAHWE, YMHOXXEHHE, JENCHHE anreOpanuyecKux
' apooeii
2.4  |PammoHanbHbIE BRIPAXKEHUS U UX MPEOOpa3oBaHUE
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanparHoe ypaBHeHue, (hopMmysa KOpHEH KBaJApaTHOIO ypaBHEHUS.
' Teopema Buera
3.2 |PeuieHue ypaBHeHUH, CBOAAIIMXCS K JUHEHHBIM U KBaJIPATHBIM
3.3 |IIpocreitmue qpoOHO-pAITMOHAIBHBIC YPABHEHUS
['paduueckas uHTEpIpeTalMsl YPABHEHUN C JABYMS MEPEMEHHBIMU U
3.4 |cucteM JIMHEMHBIX YpaBHEHUN € AByMsl nepeMeHHbIMU. [Ipumepsl
pEUIEHUS CUCTEM HEJIMHEUHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU
3.5 |Pemenue TeKCTOBBIX 3a7a4 anreOpandeckuM Criocooom
3.6 |YucnoBble HEPABEHCTBA U UX CBOMCTBA




3.7

HepaBeHCTBO ¢ OTHON NTEPEMEHHOMN

3.8 | PaBHOCHJIBHOCTH HEPABEHCTB

3.9 |JIuHeliHbIC HEPABEHCTBA C OJIHOM EPEMEHHOMN

3.10 |CucreMbl TMHEWHBIX HEPABEHCTB C OJIHOW IEPEMEHHOMN
4 OyHKIMH

41 [Tonsitue gynkiuu. O6IaCTh ONpECTIeHUs] U MHOKECTBO 3HAYEHUUN
' dbynkuun. CiocoOs! 3a1anus QyHKIUH

4.2 |I'paduk pyskuun. UteHrne cBOMCTB QYHKIUHU IO ee TpaduKy

4.3  |IIpumepsl rpadukoB PyHKIHMI, OTpaXKaIOIMKUX PEaTbHbBIE TPOIIECCHI

44 @DYHKITMY, OMUCHIBAIONINE MPSIMYIO U OOPaTHYIO MPOTOPIIMOHATBHBIC
' 3aBHCUMOCTH, UX TpaduKu

4.5 |®yHKuuy = X2,y = Xx°

4.6 |Oynkiuuu y =Vx |y =[x

4.7 |I'paduueckoe pelieHNe ypaBHEHUA U CUCTEM YPaBHEHUN
5 BeposaTtHOCTh M cTaTHCTHKA

5.1 |IIpexacraBieHue JaHHBIX B BUJE TAOJHII, TUarpaMm, rpauKkoB

59 MHOX€eCTBO, AIEMEHT MHOXECTBA, MOAMHOXECTBO. Onepanuu Haxa
' MHO>KECTBaMU: 00bEIMHEHNE, IEpECEUeHHE, JOTIOJTHEHUE

513 CaoiicTBa omepanuii HaJ MHOXKECTBAMHU: TMEPEMECTUTEIBHOE,
' COUYETATENBHOE, PACIIPEIETUTEIBHOE, BKIKOYEHHUS

5.4 Hcnonp3oBanue rpaduyeckoro MpeACTaBICHUS MHOXKECTB AJIs
' ONMCAHUs PEaJbHBIX IIPOLIECCOB U SIBJICHUM, P PELICHUH 3a7a4.

55 N3mepenue paccemBaHusl JaHHBIX. Jlucriepcuss W CTaHIAPTHOE
' OTKJIOHEHHE YMCIIOBBIX HaOOpoB. J[narpamMma paccenBaHus

DOnemeHTapHbIe COOBITHS ciydailHOro ombiTa. CiyuyaliHble COOBITHS.
56 BepositHocTH COOBITHIA. OnbIThI Cc PaBHOBO3MOXXHBIMHU

3JIEeMEHTapHbBIMU cOObITUSIMU. CrydaiiHblii BbIOOp. CBSI3p MEXITY
MaJOBEPOATHBIMU M TPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU B




IpUPOE, OOIIECTBE U HAYKE

HepeBo. CBolicTBa J€pEBbEB: €IUHCTBEHHOCTh MMyTH, CYIIIECTBOBAHHE

5.7 |BHUCSYEN BEPIIMHBI, CBSI3b MEXAY YHCIOM BEPIIMH U YHUCIOM pebdep.
[IpaBuno ymHOxeHus. Pemienne 3aaa4d ¢ nomMousto rpagoB
[IpoTtuBomnonoxueie cobbiTusA. Jnarpamma Ditnepa. O0beaAHEHUE U

5.8 |mepeceuenue coObITHil. HecoBMecTHBIE cOOBITHS. DOpMYyIIa CIOKESHUS
BEPOSITHOCTEN

59 VYcinoBHasg BeposATHOCTh. IlpaBuno ymHoOxkenus. HesaBucumblie

' COOBITHS
IIpencraBineHue >KCriepuMEHTa B BUJE JepeBa. PemieHue 3agay Ha

5.10 |HaxoxJeHHWe BEpPOSITHOCTEW C TMOMOIIBIO JiepeBa CIy4ailHOTO

AKCHEPUMEHTA, JUarpamm JDiliiepa
6 I'eomerpus

6.1 |Yereipexyronpauku. [Tapannenorpamm, ero npu3Haku U CBOKWCTBA

6.2 |IIpsmoyroyibHUK, poMO, KBaaparT, UX NPU3HAKU U CBOMCTBA

6.3 Tpamenusi, paBHOOOKas Tpamenusi, €€ CBOWNCTBA U TMPU3HAKU.

' [IpsiMmoyrosibHas Tparnenus
6.4 Meton ynBoeHuss Menuanbl. lLleHTpanbHas cummetrpus. Teopema
' dasieca 1 TeopeMa 0 NPONOPLHUOHATBHBIX OTPE3KAX
6.5 CpenHue JnWMHHMM TpeyrojibHMKa u Tpameuuu. lLleHTp Macc
' TPEyroJIbHUKA
[Tonobue TpeyronpbHUKOB, KOdhduIMeHT mnogodus. IlpuzHaku
6.6 |momoOusi TpeyroiabHUKoB. [IpumeHeHue nomOOUs TpU PpElICHUU
MPAKTUYECKUX 3a/1a4
6.7 dopMmyiibl A TWIOWAAN TPEYToIbHUKA, apajliesorpaMma, pomoa u
' Tpanenuu

6.3 CpoiicTBa romaaei reometpudeckux ¢puryp. OTHOUIEHUE IUTOIAIEeN
' HO0OHBIX GUryp

6.9 Boluncnenue miomaneidl TpeyroabHUKOB M MHOTOYTOJbHUKOB Ha

KJIeTyaTon Oymare




Teopema [Iudaropa. Ilpumenenne reopemsl [Iudaropa npu pemennn
MPaKTUYECKUX 33724

6.10

CuHyC, KOCHMHYC, TaHI€HC OCTPOTrO yrjia HpsSMOYIOJbHOTO
6.11 |tpeyrompHuka. OCHOBHOE  TPUIOHOMETPHYECKOE  TOXKAECTBO.
Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°

BrnucaHHble M LEHTpaJbHBIE YIVIBL, YIOJI MEXIy KacaTeIbHOM H

6.12 .
XOPAOU. YTIIBI MEXAY XOPAAMH U CEKYIIIUMHU

6.13 |BrnucanHble ¥ ONUCAHHBIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHOe  pacmonokeHWe ~— ABYX  OKpykHocted.  Kacanwme
' okpyx)HoCTel. OO1Iue KacaTeabHbIe K IBYM OKPYKHOCTSIM
Tabmuua 11.8
[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOMN
o0OpazoBarenbHOI mporpaMmsbl (9 kitacc)
Kon [IpoBepsiemMbIe TIpEAMETHBIC PE3YIbTAThl OCBOCHUS OCHOBHOMN

IpOBEpsAEMOT | 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHus
0 pe3yibTaTa

1 Yucna v BEIYUCIIEHUS

11 CpaBHMBaTh W yIOPSAOYMBATH  pAlMOHAJBHBIE  H
' UppAIMOHAIbHBIC YUCIIA

BeimonasaTh  apudMeTnueckne ACHCTBUS C  PallMOHAIBHBIMU
1.2 YHCJIAMU, COYETasl YCTHHIC U MMUCbMEHHBIE MPUEMBI, BBITIOJIHSATh
BBIYHCIICHUS C UPPALMOHAIIBHBIMU YHCIIAMU

13 HaXOI[I/ITI) 3HAQUCHUS CTEIICHEH C OCJAbIMHU IIOKA3aTC/IIMU H

KOpHefI, BBIYHCJIATH 3HAYCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

14 OKpyrJisiTh  IEUCTBUTEIBHBIE YHUCIA, BBINOJIHATh NPUKHUIKY
' pe3yJibTaTa BIYMCIEHUN, OLIEHKY YHACJIOBBIX BBIPAXKEHUN

2 YpaBHEHUS 1 HEPABEHCTBA

2.1 Pemlare nuHEWHBIE W KBaJApPATHBIE YPABHEHHWS, YpaBHEHMS,




CBOJSIIMECS K HHM, MpocTeilne ApoOHO-palMOHAIbHbBIE
YpaBHEHUS

2.2

Pemate cucrtembl AByX JIMHEHMHBIX YPAaBHEHHW C JBYMs
IIEPEMEHHBIMU M CUCTEMBI JBYX YPaBHEHUW, B KOTOPBIX OJHO
YPaBHEHHE HE SBIIAECTCS JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3adaud anreOpanuecKuM CIOCOOOM ¢
MOMOILBIO COCTABJICHHMSI ypPaBHEHUS WJIM CHUCTEMBbI JABYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU

2.4

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPAaBHEHUW U CHCTEM
YpaBHEHUH, B TOM YHCIE€ C MPUMEHEHHUEM TIpadUyecKux
NpeACTaBICHU  (HalmpuMep, YCTaHaBlIMBaTh, WMEET JIK
YPaBHEHHME WJIM CUCTEMA YPAaBHEHUW PELICHHUs], €CIIM UMEET, TO
CKOJIbKO)

2.5

Pemars nvHENWHBIE HEPABEHCTBA, KBAJpPATHBICE HEPABEHCTBA,
n300paxkaTh pEIICHUE HEPAaBEHCTB Ha YHCIOBOM TIPSIMOH,
3alMChIBATh PELICHUE C IOMOIIBIO CUMBOJIOB

2.6

Pemarts cucTeMbl IMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOYAIOHUEC KBAAPATHOC HCPABCHCTBO, I/I306pa>KaTB pEeICHUC
CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBAThH
PCIICHUC C IIOMOIIBIO CHMBOJIOB

2.7

Hcnons30BaTh HEPaBCHCTBA IIPH PCIICHUHU Pa3JIMYHBIX 3a1a4

OyHKIMH

3.1

PacriosnaBath (yHKIIMUM u3ydeHHbIX BUIOB. [loka3bIBaTh
CXEMATUYECKH PACTIOJIOKEHUE HAa KOOPAWHATHOM IUIOCKOCTH

k
rpadukoB Qynkuuit Buna: y =kx,y =kx +b, V :; ,y =ax* +

bx + ¢ B 3aBUCUMOCTH OT 3HaUY€HUN KOI(P(HUITMEHTOB, ONUCHIBATH
CBOICTBa (DyHKILIHIA

3.2

[Toka3pIBaTh CXEMaTUYECKH PACIOJIOKEHHE Ha KOOPAMHATHOM
IVIOCKOCTH TpadukoB (yHKIMA Buga Y =X, y = [x| u

OTHCHIBATH CBOWCTBA (PYHKITUH

3.3

Crtpouthb U U300pakaTb CXeMaTUUYECKU rpapuKH KBaIPATUUHBIX




(yHKLHHA, ONMCHIBATh CBOMCTBA KBaAPATUYHBIX (PYHKIUH M0 UX
rpadukam

34

PacriosnaBate  kBamgpatmuHyio GyHKOHIO 10  Qopmye,
MPUBOJNTHh TPUMEPHI KBAAPATUUHBIX (YHKIUNA U3 PEATbHOU
KU3HH, (PU3UKH, TCOMETPUN

ApudmeTrnueckas 1 TeOMETpUUYECcKas MPOrpeccuu

4.1

PacnoznaBath apu(pMETUIECKYIO U TEOMETPHUUYECKYIO
MIPOTPECCHUU MPHU Pa3HBIX CIIOCO0aX 3aaHus

4.2

BhITIOTHATH BEIYMCIIEHUS C UCTIOJIB30BAaHUEM (POPMYII N-T'0 UjieHa
apu(PMETUIECKON ¥ TEeOMETPUUECKOW MPOTPEeCcCHil, CYyMMBbI
MIEPBBIX N YICHOB

4.3

N3o0pakaTb  4WJIECHBI MOCIEIOBATEIbHOCTH TOYKAaMH  Ha
KOOPJMHATHOM IJIOCKOCTH

4.4

Pematn 3a/1a4w, CBSI3aHHBIC C YHCIIOBBIMHU
MOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE€ 33Ja4ud W3 peabHOU
XKU3HK (C  HCIOJB30BAHMEM  KAJBKYIATOpa, IUMPOBBIX
TEXHOJIOTUIA)

BCpOfITHOCTL N CTAaTHUCTHUKaA

5.1

N3BnekaTh u mpeoOpa3oBbIBaTh HHGOPMAIIHIO, IPEICTABICHHYIO
B Pa3JIMYHBIX UCTOYHUKAX B BUJE TaOJIUI, TUarpamMmm, rpaukoB,
MPEICTABIIATH IaHHbBIE B BUJIE TA0JIUII, AUarpaMM, rpaduxoB

5.2

Pemiate 3ajaun OpraHu30BaHHBIM MEPEOOPOM BapUAHTOB, a
TaK)Ke C UCIOJIb30BAaHNEM KOMOMHATOPHBIX MPABUII U METO/IOB

53

HMcnonp30BaTh ONMcCATEIbHBIC XapaKTCPHUCTUKU 1A MACCUBOB
YUCJIOBLIX AOAHHBIX, B TOM 4YHCJIC CPCIHHUC 3HAYCHUA WU MCPbI
PaCCCUBaHUA

54

HaxoauTh 4acTOThI 3HAYEHUI M YaCTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh ~ pe3yJbTaTaMHd  TPOBEICHHBIX W3MEPEHHH U
HaOJIIOIEHUI

5.5

HaxonuTh BEpOATHOCTH CIy4YalWHBIX COOBITHM B H3YYEHHBIX
ONbITaX, B TOM 4YHCIE B ONBITaX C PAaBHOBO3MO>XHBIMHU




AIIEMEHTAPHBIMU COOBITUSMHU, B CEPUAX UCIBITAHUHN JI0 IEPBOTO
yCIIlexa, B CepHUsAX UCIbITaHu bepryim

5.6

Nmers mpencraBieHHME O  CIy4aMHOM BEJIMYMHE U O
pacnpeieieHud BEPOSITHOCTEN

5.7

NMeTh mpeAcTaBiIeHHE O 3aKOHE OOJBIIMX 4YHCET Kak o
MIPOSIBJIICHAH 3aKOHOMEPHOCTH B CITyYalHOW M3MEHYUBOCTH U O
POJI 3aKOHA OOJIBIIUX YKCEI B IPUPOJIE U 00IIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECCKUE (PYHKIIMH OCTPHIX yTIIOB, HAXOAUTh
C HUX TIIOMOIIBI pa3JIUYHbIE JJIEMEHTHI MPSMOYTOJIBLHOIO
TpEyroJibHUKa («pelieHue MPSIMOYTOJIbHBIX TPEYTOJIBLHUKOBY).
HaxoauTe (c MOMONIBIO KaJIbKYISATOpA) JJIMHBI WU YTJIBL JUIS
HETAOJIMYHBIX 3HAUCHUH

6.2

[Tonp3oBaThcss  opMynamMu  TPUBEIACHUS ©W  OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKIECTBOM  JUISI  HAXOXICHUS
COOTHOUIIEHUMN MEXKTy TPUTOHOMETPUUYECKUMHU BETUYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB U1l HAXOKICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEyTOJIbHUKA («permieHue
TPEYTOJIbHUKOBY ), IIPUMEHSITh 170:¢ pu penieHun
r€OMETPUYECKUX 3a/1a4

6.4

Bnanetn MOHATUSMUA npeoOpa3oBaHUs nooous,
COOTBETCTBEHHBIX JIEMEHTOB MOM00HBIX Guryp. [loms3oBaThcs
CBOMCTBaMHU TIOJIOOWS MPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIISATH
JUIMHBI W HaXOJUTh YTkl y TMOAOOHBIX (uryp. IIpumeHATH
CBOWMCTBA MOAOOMS B MIPAKTUYECKUX 33a/1a4aX. Y METh MPUBOJAHTH
MpPUMEPHI TOT0OHBIX GUTYP B OKPYIKAIOIIEM MUPE

6.5

ITonw30BaThCs TE€OpEMaMM O IPOHU3BCACHHUHU OTPE3KOB XOpa, O
IMPOU3BCACHUU OTPC3KOB CCKYIINX, O KBaAPaATC KacaTeJIbHOM

6.6

ITonw30BaThCH BCKTOpaMH, IMOHHUMATb HX FCOMeTpI/II{CCKI/Iﬁ u
(1)I/ISI/I‘ICCKI/II‘/JI CMBICJI, IPUMCHATL UX B pCIICHUH T'’COMCTPHYCCKUX
u (1)H3H‘{€CKI/IX 3a1ay. HpI/IMeHHTL CKAJIAPHOC IIPOU3BCACHHC
BCKTOPOB I HAXOXACHHWA JJIMH 1 YIJTI0OB




6.7 ITonp30BaThCs MCTOJOM KOOPAHWHAT Ha IINIOCKOCTHU, IPUMCHATDH

€T0 B PCHICHHUU I'COMCTPHUUCCKUX U ITPAKTHYCCKHX 3aaa4

Bianerp MOHATHMAMM IPaBUIBHOIO MHOTOYIOJIBHUKA, JJIMHBI
6.8 OKPY’KHOCTH, JUIMHBI AYTH OKPYKHOCTHM M PaJIAAHHOU MEpBI

yIjla, YMETh BBIYUCIATH IUIOIIAAb Kpyra M €ro 4YacTeu.
[IpuMEHATH MOyYEHHbIE YMEHHS B TPAKTUUECKUX 3a/1a9ax

6.9 HaxonuTe ocu Wiy LEHTPbl CUMMETpUH (UTyp, TPUMEHSTH

JBHXKXCHHA ITIJIOCKOCTH B HpOCTCfIIHPIX ciydasax

[IpuMeHATh TONyYeHHBIE 3HAHUS HA MPAKTHKE - CTPOUTH
MaTeMaTUYeCKHe MOJENM IJs 3a7ady pPEalbHOM JKHU3HU U
6.10 IIPOBOJUTH COOTBETCTBYIOIIME BBIUHUCICHUS C NPUMEHEHHEM
noj00usi M TPUTOHOMETPUYECKUX (PYHKIUHN (MOIB3YSACh, Tl
HE00XO0IMMO, KAJIBKYJISITOPOM)

Tabnuua 11.9

[IpoBepsiembie 3eMeHTHI cofepskanusd (9 knacc)

Kon [TpoBepsieMblii JIEMEHT COIEPKAHUS

1 Yucria v BEIYUCIIEHUS

PaHI/IOHaJ'IBHLIG qucCiia, HppadUOHAJIBHBIC 4YHCJIA, KOHCYHBLIC H

1.1

OCeCKOHEUYHBIE JECATUYHBIE APOOH

MHO>XECTBO OECHUCTBUTEIBbHBIX YHCEJ, JCHCTBUTCIBLHBIC YMCIa Kak
12 OCCKOHEUHBIE  JIeCITUYHBIE  ApoOu. BzaumMHO  OHO3HAYHOE

COOTBETCTBUE MEXJIYy MHOXECTBOM JCHCTBUTENIBHBIX 4YHCET W
KOOpJMHATHOM npsiMoii. CpaBHEHUE JEUCTBUTEIBHBIX YUCEI

1.3 |ApudmeTndeckue I1eUCTBUA C TICUCTBUTEILHBIMU YHCIAMU

N3mepenus,  npuOawxkeHus,  OlEHKU.  Pa3Mepbl  0OBEKTOB
|4 |OKPYXAIOWIEro Mupa, JIMTENBHOCTE NPOLECCOB B OKpYXNKAIOIIEM
' mupe. [IpubnmxkeHHoe 3HayeHue BETMYUHbBI, TOYHOCTD MTPUOJIMKEHUS.

Oxpyrnenue uncen. [Ipukuaka u oreHka pe3yabTaToOB BIUYMCICHUN

2 YpaBHEHUS U HEPABEHCTBA




2.1

YpaBHEHUS ¢ OAHON IEPEMEHHON

JluneniHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOIAIIMXCA K

2.2 .
JMHEUHBIM

73 KBanpatHoe ypaBHeHue. Peuienue ypaBHEHUH, CBOISIIMXCS K
' KBaJPaTHBIM

24 bukBagpatHoe ypaBHeHue. [Ipumepsl penieHrst ypaBHEHUN TPETHEN U
' YETBEPTOU CTEIEHEN PA3JI0KEHUEM HA MHOKUTEIN

2.5 |Pemenue npoOHO-pallMOHANBHBIX YPABHEHHM

2.6 |Cucrembl ypaBHEHUN

2.7 |YpaBHeHHE ¢ AByMS IEPEMEHHBIMH U €T0 rpaduk

2.8 |PemeHue cucteM ABYX JIMHEHMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU

29 Pemienue cucreMm AByX ypaBHEHUH, OJHO M3 KOTOPBIX JMHEWHOE, a
' JPYroe - BTOPOW CTETIEHU

510 ['paduueckass wuHTEpHpeTanMs CHUCTEMbl YpaBHEHUUW C JBYMS
' HEpEMEHHBIMH

2.11 |Pemenue TEKCTOBBIX 3a/1a4 alTreOpanvdecKuM CIiocoOoM

2.12  |YucnoBble HEPABEHCTBA U UX CBOWCTBA

2.13 |PemieHue ITMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOMN

2.14 |PemeHue cuctem JMHEUHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM

2.15 |KBaaparHble HEpaBEHCTBA

7 16 ['paduueckas uHTEpIIpETAIINSl HEPABEHCTB U CHUCTEM HEPABEHCTB C
' JIBYMSI IEPEMEHHBIMU
3 OyHKIUA

31 KBagpatnunas @yskuusi, ee rpaduk u cBoictBa. [lapabomna,
' KOOPJIMHATHI BEPILKUHBI TapadoJibl, 0Cb CHMMETPUHU MapadOoJIbl

3.2 |I'paduxu pynkumii y = kx, y = kx + b u ux cBoiictsa




3.3

I'paduku GpyHKIMA VY =—, y =X’ 1 UX CBOUCTBA
X

3.4 |I'paduku QyHKIME ¥ =+/X ,y = |X| ¥ uX cBOiiCTBa
4 YucioBble NOCIEA0BATEIIBHOCTH
Omnpenenenue M crnocoObl 3aJjaHUsl YUCIOBBIX TOCIE0BATEIHHOCTEH.
4.1 |3agaHue MocienOBaTEILHOCTH PEKYPPEHTHOM hopMyIIoii v HOpMYIIOit
N-ro 4jeHa
47 Apudmernueckas IPOTPECCHS. DopMyJIbI n-ro YJIeHa
' apu(MeTHYecKou Mporpeccuu, CyMMbI IIEPBBIX N YWICHOB
43 ['eomeTpuueckas nporpeccusi. DopMybl n-ro 4wieHa reOMEeTPUYECKOM
' MIPOTrPECCHUH, CYMMBI IIEPBBIX N YJICHOB
N3o0paxkeHne WICHOB apu(PMETHYECKOM U  TeoOMeTPUUYECKOM
4.4 |mporpeccwil TOYKaMHU HAa KOOPAWMHATHOM TJIIOCKOCTH. JIMHEWHBIN U
HKCIOHEHIIUAIBHBIN POCT
4.5 |CnoxHbIe NPOLEHTHI
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenne naHHBIX B BUIE TaONWIl, aUarpaMm, rpaduKoB,
5.1 |uHTepnperauus AaHHBIX. YT€HHE M MOCTpOEHUE TAOIUL, JUATPAMM,
rpa(MKOB MO peaJbHbIM TaHHBIM
5.2 |IlepecTaHoBku U hakTOpHAT
5.3 |CouyeTaHus U YUCIO COUYECTAHUIN
5.4 Tpeyronbnuk Ilackanda. Pemenue 3amad ¢ HCHOJIB30BaHUEM
' KOMOWHATOPHKH
55 ['eomerpuueckas BeposATHOCTh. CiydaliHbIN BEIOOP TOUKH U3 (PUTYPBI
' Ha TUIOCKOCTHU, U3 OTPE3KA U U3 IyTH OKPYKHOCTH
5.6 |Hcnerranue. Ycnex u Heyaada. Cepust HCIIBITAHUM 110 IEPBOIO ycIexa
57 Cepust ucnbiTanuii bepuynnu. BepostHOcTH coObITHII B cepuu
' UCTIbITAaHUN bepHyILH
5.8 |Cayu4aiiHas BEJIMUMHA U PACIPE/IETICHUE BEPOSITHOCTEN




MaremaTtnueckoe 0’KMJIaHUE 51 JUCIIEPCHS. [Ipumepsbl

5.9 |MaTeMaTH4yecKoro OXuAaHUs KaKk TEOPETHUECKOTO CPETHETO 3HAYEHUS
BEJTUYUHBI
510 MaremaTndyeckoe OKHJIaHWE W JOHUCHEPCUS CIYYaWHOM BEITUYMHBI
' «YHUCJIO YCIEXOB B CEpUU UCTIBITAaHUIN bepHyn»
[Tonsitue o 3akoHe OoybmMX wucen. M3mepeHne BEpOATHOCTEH C
5.11 |nmomompro 4yactoT. Ponb W 3HaueHHE 3aKOHAa OOJBIIMX YHUCEN B
NpUpPOJE U 00IIECTBE
6 ['eomeTpus
6.1 Cunyc, kocuHyc, TaHreHc yrioB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS
Peuiennie TpeyroabHUKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 |Pemenue mpakTUYECKHX 3aa4 C MCIOJb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 |I[IpeoOpazoBanue moaodus. [lonob6me COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 TeopeMa 0 npou3BeICHUH OTPE3KOB XOP/, TEOPEMBI O MPOU3BEICHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAaAPaTE KacaTeIbHOM
BekTop, nanuHa (MOJyJib) BEKTOpa, COHAIpPABJICHHBbIE BEKTOPBI,
6.5 MPOTHUBOIIOJIOKHO  HANpPaBJICHHbIE  BEKTOPbI,  KOJUIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAlMM HAJ  BEKTOPAMH.
Pa3noxenune BeKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopnunater Bektopa. CkansipHO€ TMPOU3BEACHUE  BEKTOPOB,
' MIPUMEHEHUE JJIsl HAXOKICHHUS IJIMH U YIJIOB
JlekapToBbl KOOpJAMHATHI Ha IJIOCKOCTH. YPAaBHEHUS MNPAMOU H
6.7 |OKpPY>KHOCTH B KOOpAMHATaX, EPECEUECHUE OKPYKHOCTEH U MPSAMBIX.
Meton KOOpIMHAT U €r0 IPUMEHEHUE
6.8 |IIpaBunbpHBIE MHOTOYTOJIBHUKH
6.9 JlnunHa okpykHOCTH. [ 'pagycHas v paguaHHas Mepa yria, BHIYUCICHHUE
' JUTHH JIyT OKPY>KHOCTEH
6.10 |ILmomans kpyra, cEeKTOpa, CErMEHTa




JIBrKeHUsT  IJIOCKOCTM WM BHYTPEHHHE CHUMMETpuUU  (uryp

6.11
(anemenTapHsble npencrasieHus). IlapamiensHelii nepenoc. [loBopot

23.9. Jng 1npoBenEeHHsT OCHOBHOIO TOCYJAapCTBEHHOIO 3K3aMEHa IO
mateMatuke (masee - OI'D mnmo MaremaTHMKe) HCIOJIB3YETCS IMEepeyYeHb
(konuduKaTop) IpoBEepAEMbIX TPEOOBaHUN K pe3yJibTaTaM OCBOECHHS OCHOBHOM
0o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs U DJIEMEHTOB
COJIepKaHUsI.

Taomuma 11.10

[IpoBepsiembie Ha OI'D o MaTeMaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl
OCHOBHOT'O 00IIIEr0 00pa3oBaHUs

Kon [IpoBepsiembie TpeOOBaHMS K TPEAMETHBIM PE3yJIbTaTaM
MIPOBEPSIEMOT | OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO
0 TpeOOBaHUs oO1ero oopazoBanus Ha ocHoBe OI'OC

1 YMeHune onepupoBaTh NOHATUAMU: MHOXKECTBO, IOJMHOKECTBO,
olepalyy HaJl MHOKECTBAMM; YMEHUE ONIEPUPOBATH MOHATHIIMMU:
rpad, cBs3HBIN rpad, AEpPEeBO, LUK, IPUMEHSITh UX IPHU PEILICHUN
3a/lay; YMEHHE MCHOJb30BaTh TIpaduueckoe Mpe/cTaBlIeHNE
MHO>KECTB JUIsl OIIMCAHUs PEAIbHBIX MTPOLIECCOB U SIBJIICHUM, NIpU
pEILIEeHNN 3a]1a4 U3 IPYIUX yU4eOHbIX IPEAMETOB

2 YMeHue onepupoBaTh MOHITUAMHU: ONPEACICHHUE, AKCHOMA,
TeopemMa, J0Ka3aTesIbCTBO; YMEHUE pAaclO3HaBaTh UCTUHHBIE U
JIOJKHBIC BBICKAa3bIBaHUS, MPUBOUTH MIPUMEPBI u
KOHTPIPUMEPBI, CTPOUTH  BBICKA3bIBAHWUS W  OTPULIAHUS
BBICKa3bIBaHUM

3 YMeHue onepupoBaTh MOHATUAMMU: HATYPAJIbHOE YUCIIO, IIPOCTOE
U COCTAaBHOE YUCIIO, JEIMMOCTb HATYPAJIBHBIX YUCEl, IPU3HAKU
JEJIMMOCTH, LIE€JI0€ YUCII0, MOAYJIb YHCiia, OOBIKHOBEHHAs IpOObh
U JeCATUYHAs OpoOb, CTAaHJAPTHBIA BUJ YHCIIA, PAMOHAIBHOE
YHUCJIO, UPPAMOHAIBHOE YHCIIO, apu(PMETHUECKUI KBaIpaTHBIN
KOpPEHb; YMEHUE BBIMNOJHATH JEHCTBUS C YHUCIAMH, CPDABHUBATh
Y YIIOPSA0YMBATh YUCIIA, TPEACTABIATH YUCIA HA KOOPAUHATHON




MPSAMOM, OKPYTJISATh YKCIIA; YMEHUE JIENIaTh MPUKUAKY U OLECHKY
pe3yabTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHSATUSAMH: CTENEHb C  LEIbIM
nokasareyiieM,  apu(METUYECKHl  KBaJpaTHBII  KOPEHb,
MHOTOYJICH, ajredpandeckasi ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJbHOM cTerneHu OOoJblle €IUHUIBI; YMEHHUE
BBINIOJIHATh pacyeTsl Mo QopMmysam, MnpeoOpa3oBaHMs IIEIbIX,
JPOOHO-PAITMOHANBHBIX BBIPAKEHUM W BBIPAXKEHUN C KOPHSIMH,
pa3lioKEHWE MHOTOWIeHAa Ha MHOXHTEIH, B TOM YHUCIE C
UCIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBaJIpaTOB W KBajpaTa
CYMMBI U pa3HOCTHU

YMeHue onepupoBaTh IMOHATUSAMM: YHUCIOBOE PABEHCTBO,
YPaBHEHHE C OJHOM IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHME peIlaTh JMWHEWHBIE H
KBaJIpaTHbIE ypaBHEHUS, IPOOHO-pallMOHANIbHbIE YPAaBHEHHS C
OJIHOM NIEPEMEHHOM, CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHUI,
JIMHENHBbIE HEPABEHCTBA U UX CHUCTEMbI, KBaJpaTHBIE U JPOOHO-
palMoOHaJIbHbIE HEPABEHCTBA C OHOM IIEPEMEHHON, B TOM YHUCIIE
IIPU PELICHUM 3aJay U3 APYTUX IPEAMETOB U IPAKTHYECKUX
3a/1a4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO IIPAMYIO U
KOOPJIMHATHYIO IJIOCKOCTh JJIsi  W300paKeHHsl  pEeleHUi
YPaBHEHHM, HEPABEHCTB U CUCTEM

YMeHure onepupoBaTh MOHATUSIME: QYyHKIHS, TpaduK GyHKIIUH,
HyJIA (PYHKITUH, TTPOMEKYTKHA 3HAKOMTOCTOSTHCTBA, TTPOMEKYTKH
BO3pacTaHus, yObIBaHMsI, HAMOOIbIIIEE M HAMMEHBIIICE 3HAYCHUS
GyHKIUM;, yMEHHE  ONEPUPOBATh  MNOHATHAMHU:  TIpsSMas
IPOMOPIMOHANLHOCTD, JIMHEWHAss (QYHKIHS, KBaJpaTHIHAS
byHKIusA,  oOpaTHas  MPOINOPIMOHAIBLHOCTH,  Iapaboa,
runep0oiia; yMeHUe CTPOUTh rpaduku QYyHKIIHUM, UCIIOIH30BAThH
rpaduKy 715 OTIPEIeTICHUS CBOMCTB IIPOIIECCOB M 3aBUCUMOCTEH,
JUTS peIIeHUs 3a71a4 U3 APYTUX yIeOHBIX MTPEAMETOB U PETbHON
KU3HHM, YMCHHE BBIpaXKaTh (HOpPMYJIaMHU 3aBUCHMOCTH MEXIY
BEJTMIMHAMHU

YMeHue OonepupoBaTh IMOHATHIAMH:  IOCIENOBATEIBHOCTD,
apumeTnyecKkass U TE€OMETpUYECKas MPOTPEeCcCUr; YMEHHUe
UCIIOJIb30BaTh CBOMCTBA IOCJENOBATEIbHOCTEH, (OpMYIIbI




CYMMBI U O0IIEro YieHa Mpy pelieHuH 3a7a4, B TOM YUCIIE 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U PEAIbHON KU3HU

VYMeHne pemath 3aJadd pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLICHTHI, J0JIU U YacTH, BH)KEHHE, pa0doTy, LIEHy TOBAPOB U
CTOMMOCTh MOKYIOK M YCIyr, HaJOrW, 3aJayd U3 oO0JacTu
YOpPABJICHUS] JIMYHBIMU U CEMEHHBbIMH (UMHAHCAMH); YMEHHE
COCTABJIATh BBIPAXKCHUS, YPABHECHUSA, HEPABCHCTBA U CHUCTEMBI
[0 YCJIOBUIO 3aJa4M, HMCCJIEAOBATh IIOJIYyYEHHOE PELICHHUE U
OLIEHUBATh MPABIONOJ00HOCTDH MMOJYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATHSAMU: (GUTYpa, TOYKA, OTPE3OK,
npsiMasi, Jiy4, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEyTOJbHUK,
paBHOOEIPEHHBII U PaBHOCTOPOHHHUM  TPEYTOJbHUKH,
MPSIMOYTOJIBHBIN TPEYTONHHUK, METMaHa, OMCCEKTPHCA U BBICOTA
TPEYTOJbHUKA, YETBIPEXYTOJbHUK, MapaiesiorpaMmm, pomo,
NpSIMOYTOJILHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaAMU;
YMEHHE penaTh 3aJa4d, B TOM YHCIIE U3 ITOBCEIHEBHOM JKM3HU,
Ha HaXOXJIEHUE T'€OMETPUYECKHUX BEIMYMH C NPUMEHEHHEM
M3YYEHHBIX CBOUCTB (huryp u (HaxkToB
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YMeHue onepupoBaTh MOHATUSIMU: PAaBEHCTBO GUTYP, PABEHCTBO
TPEYroJIbHUKOB; MNapajuIeIbHOCTh U MEPHEHAUKYISPHOCTD
OPSIMBIX, YTOJI MEXKIY NPSIMbIMHU, MEPHEHIUKYISApP, HAKIOHHAS,
mpoekmusi, Tmomooue ¢Guryp, TOAOOHBIE TPEYTOIHHUKH,
CUMMETpHUSI OTHOCHUTEIBHO TOYKM M TPSAMOM; yMEHHe
pacno3HaBaTh paBEHCTBO, CHUMMETpPUI0O M mojoOue uryp,
napauieTbHOCTh W TEPHNEHANKYJISIPHOCTh  NPSAMBIX B
OKpY>KaroIeM MUpe
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YMeHue onepupoBaTh MOHATHSAMU: JUIMHA, PACCTOSHHUE, YTOJ
(BeMMUYMHA YyIJIa, CHUHYC U KOCHHYC YIJIa TpEyTroJbHUKA),
IJIOLIAb; YMEHHE OLEHUBATH pa3Mephbl MPEIMETOB U 00HEKTOB
B OKpPYXaIOIleM MUPE; YMEHHUE TPUMEHSTH (POPMYIIbI IEPUMETPA
Y IUIOIIA/IM MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH U TUIOLIAJAN
Kpyra, o0bemMa MpPsIMOYTOJBHOIO MapaiesenuIe/ia; yMEHHE
IIPUMEHSTh TPU3HAKU PABEHCTBA TPEYTIOJBHHUKOB, TEOPEMY O
CyMME€  yIJIOB  TpeyrojibHuka,  Teopemy  lludaropa,
TPUTOHOMETPUYECKAE COOTHOLIEHUS JIsI BBIYMCIEHUS JJIVH,




PaCCTOSIHUM, TUIOIIAIECHT
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YMeHnune u3zo0paxkaTh IIOCKUE (GUTYPHI W UX KOMOWHAIINH,
MIPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C TTOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX CPEJCTB IO TEKCTOBOMY HWIIU
CUMBOJIbHOMY OTIMCAaHHUIO
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YMeHue onepupoBaTh MOHATHUSAMM: IPSMOYIOJbHAS CHCTEMA
KOOpPAWHAT; KOOPAWMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpAa HA YHCIO, CKAIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHUE MCIOJIb30BATh BEKTOPBI U KOOPAMHATHI IS
IIPEACTABICHNS JAHHBIX M DPELICHUS 3a1a4y, B TOM YHCIIE W3
JPYTUX YYEOHBIX MIPEAMETOB U peanbHOMN )KU3HU
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YMeHue ornepupoBaTh MOHATHSAMHU: CTOJOMKOBBIC U KPYTrOBBIC
JMarpamMMmbl, TaOJIMIBI, cpefaHee apudMeTHdecKoe, MeIuaHa,
HauMOOJIbIIICE W HAWMEHbIIIEC 3HAYCHHS, pa3Max YHCIOBOTO
HaOopa;  yMEHHE  W3BJICKaTh,  HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh WHMOPMAITUIO, TIPEICTABICHHYIO B TaOIHIIaX
¥ Ha JUarpamMmax, OTPa)kalollyl0 CBOWCTBA W XapaKTEPUCTHKU
peaNbHBIX TIPOIIECCOB W SBJICHUH; yMEHHUE paclo3HaBaTh
W3MCHUYMBBIC BEJIMYMHBI B OKPYKAIOIIIEM MUPE
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YMeHrne  onepupoBaTh — MOHATUSMH:  CIIyYalHBIM  ONBIT
(cmyuyaliHbIN AKCTIIEPUMEHT), 3JIEMEHTAPHOE coObITHE
(37IeMEeHTapHBIM  MCXOJI) CIyYalHOrO OMbITa, CIy4ailHOE
COOBITHE,  BEPOATHOCTh  COOBITHUS; yYMEHHE  HaXOIUTh
BEPOSITHOCTH ~ CIAy4YalHBIX  COOBITWUH B ONBITaX  C
PaBHOBO3MOXHBIMH ~ AJIEMEHTAPHBIMU ~ COOBITUSIMH; YMEHUE
pemaTe 3aJaud METOJOM OpraHM30BAaHHOTO Tmiepedopa U C
WCIOJIb30BAHMEM TMPABWAJIA YMHOXKECHUS, YMEHUE OLCHHBATH
BEPOSITHOCTU PEAJIbHBIX COOBITUM W SIBIICHUM, TOHUMATh POJIb
MPAKTUYECKU JOCTOBEPHBIX W MAJOBEPOSITHBIX COOBITHH B
OKPYKAaIOIIEM MHPE W B KU3HHU; 3HAKOMCTBO C ITOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEIT
Y €70 POJIBIO B MAaCCOBBIX SIBIICHUSX
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YMeHue BbpIOMpATh MOAXOMAIIMA HW3YUYCHHBIM METOH IS
pelieHusl 3ajladyd, TMPUBOJUTH IPUMEPhl MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM B MPUPOJIE U SKU3HM, PACIO3HABATH




MPOSIBJICHUE 3aKOHOB MATEMATHUKH B HCKYCCTBE, OIKCHIBATH
OT/CJIbHBIC BBIJAIOIIMECS PE3yIbTaThl, MOJIYYEHHBIE B XOJI€
pa3BUTUA MAaTEMATUKU KaK HayKu, HPUBOJUTh MPUMEPHI
MaTeMaTUYECKNX OTKPBITHUII U UX aBTOPOB B OTEUYECTBEHHOW U
BCEMUPHOU UCTOPUU

Tabmuma 11.11

[lepeuens 351eMeHTOB coepxkaHusi, mpoBepsieMbix Ha OI'D
10 MaTeMaTHKe

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1 Yuca ¥ BBIYUCIIEHUS

1.1  |Hatypanbnbie u neinble ynucna. [IpuzHaku qe1mMoCcTy UEIbIX YUCeN

1.2 |OOBIKHOBEHHBIE U JECATUYHBIC APOOH, MPOILEHTHI, OCCKOHECUHBIC
MIePUOANYECKUE IPOOH

1.3 |PanuonanbHbIe yucIa. Apudmernueckue ornepanuu c
PalMOHAIBHBIMY YHCIIAMU

1.4 |[deiicTBuTenbHble  yuciaa.  ApudMernyeckue  omepamuu  C
JNEUCTBUTEIBHBIMU YUCIAMU

1.5 |IlpuOnu>keHHbIE BBIYMUCIEHUS, NpaBWUia OKPYIJIEHHS, MPUKHUIKA H
OIICHKA pPe3yJIbTaTa BbIUUCICHUN

2 AnreOpanvecKkue BhIPaKeHHS

2.1 |bykBeHHbIE BbIpaKeHHUS (BBIPAKEHHUSI C TIEPEMEHHBIMU )

2.2 |Crenenp ¢ 1nensiM mnokazareneMm. CTeneHb € paluOHaJIbHBIM
noka3zaresneM. CBONCTBA CTENEHU

2.3 MHOTro4JIeHbI

2.4 | Anredpanyeckas 1poOb

2.5 |Apudmernueckuii KOpEeHb HATypaJibHOW cTeneHu. JlelcTBus c
apu(PpMETUICCKUMU KOPHSMHU HATyPATbHON CTENIEHU




YpaBHEHUS U HEPABEHCTBA

3.1 |Lemsie wu apoOHO-panMoHaNbHBIE ypaBHeHUs. CHCTEMBI W
COBOKYITHOCTH YPaBHEHUI
3.2 |Lensie wu npoOHO-panmoHandbHBIE HepaBeHCTBA. CHCTeMBl W
COBOKYIHOCTH HEPaBEHCTB
33 PertieHne TeKCTOBBIX 3a1a4
4 YucnoBble NOCAEA0BATEIbHOCTH
4.1 |IlocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCJIEA0BATEILHOCTEH
4.2 |Apudmernueckass u reomeTpuueckas mnporpeccuu. Dopmyna
CJIOKHBIX TIPOLIEHTOB
5 OyHKIUU
5.1. |®ynkuwus, cnocoOsl 3ananus ¢pyHkuuu. I'paduk Pynkuu. O6nactsb
OTpEJEICHUs] U MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yHKuuu.
[IpomMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
bynkuun. Makcumymbl ¥ MUHUMYMBbI (QyHKIMU. HawmOonbinee u
HaWMEHbIIIee 3HaUeHNEe (DYHKIINHM Ha IPOMEXKYTKE
6 KoopaunaTel Ha TPsAMOM U TIJIOCKOCTH
6.1 |KoopnunarHas mpsmas
6.2 |JlexkapTOBBI KOOPIAMHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpuueckue GUTYyphl U UX CBOWCTBA
7.2 | TpeyrosbHuK
7.3 | MHOroyroJbHUKH
7.4 | OKpyXHOCTb U KpyT
7.5 |HW3MepeHue reOMeTpUYECKUX BEITUUNH
7.6 | BekTopsl Ha IIOCKOCTH
8 BeposTHOCTh M CTaTUCTHKA




8.1

OmnucarepHast CTATUCTHUKA

8.2  |BeposTHOCTB

8.3 |KomOunaTopuka
8.4 |MHoxecTBa

8.5 |I'padsr
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