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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma o MareMartuke mjig oOydarommxcs 5—-9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamme 1mo MaTeMaTUKE YYTEHbBI UJEU U TOJOKECHHS
KoHuenuuu pa3Butus MmaTeMaTH4eckoro oopazoBanus B Poccuiickoit denepanum.
[IpeameToM MaTeMaTHKU SBISIIOTCA (PyHIaMEHTaJIbHBbIE CTPYKTYPhl HAILIETO MHpA
— MPOCTPAHCTBEHHbIE (DOPMBI U KOJIUYECTBEHHbIE OTHOIIEHUS (OT MPOCTEUIIUX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, JO JOCTaTOYHO CJOXKHBIX,
HEOOXOJMMBIX JJIsi Pa3BUTHUSl HAYYHBIX M MPUKIATHBIX UieH). Martemartuueckue
3HaHUs OOECNEYMBAIOT MOHMMAHHWE MPHUHIIUIIOB YCTPOWCTBA M HCIOJIb30BAHUSA
COBPEMEHHOW  TEXHUKH, BOCHOPUATHE M  HMHTEPIPETALHUI0  COLMAIHHOMH,
YKOHOMUYECKOM, TMOJUTUYECKON HH(POPMAINH, TAI0T BO3MOXHOCTH BBITIONHSTH
pacueThl U COCTABIISATH AITOPUTMBI, HAXOAUTh W MPUMEHITH (OPMYIIbI, BIAJETh
IPAKTUUECKUMH MPUEMaMH T€OMETPUUYECKUX M3MEPEHUU W MOCTPOCHUMN, YUTATh
uH(pOpMaIIO, NMPEJCTaBICHHYIO B BUJE TaOJIMIl, [UarpaMMm U rpadukoB, KUTH B
YCIOBUSIX HEOMPEIEICHHOCTH U MOHUMATh BEPOATHOCTHBIN XapaKTep ClIydyalHbIX
COOBITUH.

N3ydyeHnne mareMaTuku (QOpMHUpPYET Yy OOYyYaroIMXcs MaTeMaTH4YEeCKHM CTHIIb
MBILUICHUSI, TPOSBISIOUIMIICS B  ONPENCICHHBIX YMCTBEHHBIX  HaBBbIKax.
OOyuaromuecs 0OCBauBalOT TaKUE MPUEMbI M1 METO/Ibl MBIIUIEHUS, KAK UHAYKIHS U
JTeTyKIHs, 0000IIeHHe W KOHKPETH3alus, aHaJIu3 W CHUHTE3, KiIacCUpUKaIUs U
cucremarusanus, adctparupoBaHue u aHanorus. OOBEKTHI MaTEMaTHUYECKHX
YMO3aKIIOYeHUH, TpaBWia WX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHMM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHpPOBATH,
O0OOCHOBBIBaTh M JOKa3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MBIIICHHE. Nzydenne MaTeMaTUKH obecrieunBaeT dbopmupoBanue
AITOPUTMUYECKONH KOMITOHEHTHI MBIIICHUS ¥ BOCIIUTaHWE YMEHUH J1eHCTBOBAThH
[0 3aJaHHBIM aJIFOPUTMaM, COBEPIICHCTBOBATh M3BECTHbIE M KOHCTPYHPOBATh
HOBbIE. B mporiecce penienus 3aau — OCHOBOWM y4eOHOH AesITeNbHOCTH Ha YpOKax
MaTeMaTUKUd — Pa3BUBAIOTCS TBOpYECKass W TMPHUKJIAAHAs CTOPOHBI MBILIUICHHUS.
OOyueHne mMaTeMaTHKe JacT BO3MOXKHOCTh Pa3BUBATh y OOyYaIOUIUXCS TOUYHYIO,
parMoHaIbHYI0 W HWHPOPMATHBHYIO pe4yb, yMEHHUE OTOuparh Hauboiee
MOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUECKUE, IpauuecKkre CpecTBa Al BHIPAKEHUS
CYXJICHHUI U HArJISAHOTO UX MPEICTaBICHHUS.

[Tpy W3yyeHUM MaTEeMAaTHUKH OCYIIECTBISIETCS O0IIee 3HAKOMCTBO C METOJaMH
MO3HAHUS JCHCTBUTENBLHOCTH, TMPEACTABICHUSIMHU O TpEAMETe U METOAax
MaTEeMaTHKH, UX OTJIIMYMH OT METOJOB APYTUX ECTECTBEHHBIX M TYMaHHTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHsS] MaTeMaTHKW /I pPelICHUS HayIHBIX U
MPUKITATHBIX 3a7a4.

[IpuopureTHbIMU HeasiMH OOy4YeHHUS MareMmaThke B 5—9 kiaccax SBISIFOTCS:
dbopMupoBaHHE IIEHTPAIbHBIX MAaTEMaTHUYECKUX TMOHATUH (YHCIIO, BEIMYMHA,
reoMeTpuyecKas durypa, nepemMeHHas, BEPOSITHOCTb, byHKIMS),
00eCNeunBaIOIIUX MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MaTEMaTHYECKOTO
oOpa3oBaHMs 00YYAIOMIMXCS; MO/IBEIEHUE O0YUaIOUMXCA Ha JOCTYITHOM Il HUX



YPOBHE K OCO3HAHMIO B3aUMOCBSI3M MAaT€MaTUKA U OKPY’KAIOIIEro MUpa,
NOHMMaHUE MaTeMaTHUKHU KaK 4YacTh OOUIEH KyJbTypbl YEIOBEYECTBA; Pa3BUTHE
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs, MO3HaBaTEIbHON
aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIUJICHUS, UHTEpECa K
U3YYEHUIO MaTeMaTuku; (HOopMUpOBaHHE (PYHKIIMOHAIBHOM MaTEeMaTUYECKON
IPaMOTHOCTH: YMEHHS paclo3HaBaTh MPOSIBICHUS MaTeMaTHYECKUX IOHSTHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX CUTYyallUsX U IpH
M3YYEHUHM JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEN, (OPMYIMpPOBATh HMX HA S3bIKE MaTEeMaTUKA M CO3/1aBaTh
MaTE€MaTUYECKHE MOJIETU, TPUMEHATh OCBOCHHBI MaTeMaTUYECKU anmapar s
pelIeHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, UHTEPHPETUPOBATh U OLICHUBATH
MOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIE JIMHUM COAEPKAHUS TNPOrpamMMbl IO MaTeMaTuke B 5-9 kiaccax:
«Yucna u  BbIUUCHEHHS», «Anredpa»  («AnreOpanueckue  BBIPAXKEHUSY,
«YpaBHEeHHsI M HepaBeHCTBa»), «Dyukuumn», «l'eomerpus» («I'eomerpuueckue
GbuUryphl 1 UX CBONCTBaY,

«M3MepeHune reOMeTpUYECKUX BEIMYUHY), «BeposTHOCTh U cratuctukay. [laHHble
JMHUU PA3BUBAIOTCS TapaJieIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHa OT JPYroi, a B TECHOM KOHTAaKTE H
B3aUMOJICHCTBUMU.

CopeprkaHue nmporpaMMbl IO MaTEMaTUKE, paclpeesicHHOE MO0 TofgamM o0y4YeHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3om, 4TOObI KO BCEM OCHOBHBIM, MTPUHIUITUATBHBIM
BOIIpocaM  oOywaromuecs O0Opalaliuch HEOJHOKPATHO, 4YTOOBI OBJIAJICHUE
MaTEeMaTUYECKUMH MOHATUSAMHU M HaBBIKAMH OCYILECTBISIIOCH MOCIEI0BATENBHO U
MOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIMIIA PEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CUCTEMY MATEMAaTHYECKUX MPEACTABICHUN 00yJaromumxcs,
pacmpss ¥ yriayossst e€, 00pas3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBUu ¢ ®I'OC OOO maremaruka sIBISETCS 00s13aTEIbHBIM YYEOHBIM
OpeIMEeTOM Ha YpPOBHE OCHOBHOro oOmiero obOpasoBanus. B 5-9 knaccax
MaTeMaTrhKa TPAJAUIMOHHO U3YYaeTCs B paMKaxX CIEAYIONUX y4eOHBIX KypCOB: B
5—-6 Knaccax — Kypca

«Marematuka», B 7-9 Kimaccax — KypcoB «AunreOpa» (BKIIOYas 3JIEMEHTHI
CTaTUCTUKU M Teopuu BepositHocTed) u «l'eomerpusi». Ilporpammoii 1o
MaTE€MaTUKe BBOJAMTCS CAMOCTOSITENbHBIA yueOHbI Kypc «BepostHOCTh U
CTaTUCTHKAY.

OO6miee 4KCIIO YacoB, PEKOMEHAOBAHHBIX i M3Y4eHUs] MaTeMaTuku (0a30BbI
YpPOBEHB) Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBanus, — 952 yvaca: B 5 kiacce —
170 gacoB (5 gacoB B Hegnento), B 6 kiacce — 170 yacoB (5 yacoB B Henel0), B 7
kiacce — 204 gaca (6 yacoB B Hejelno), B 8 kinacce — 204 gaca (6 4acoB B HEJIEIIO),
B 9 knacce — 204 Jaca (6 4acoB B HEAEIIO).



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIETO
OBPA30BAHUA

N3yyeHne MareMaTukd Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAMPABICHO
Ha JIOCTHKEHUE OOYYaIOIMMMUCS JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX
o0pa3oBaTeNIbHBIX PE3YJIHTATOB OCBOCHHUS yUeOHOTO MIPEeIMETA.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  MPOrpaMMbl [0  MaTEMaTHKE
XapaKTEPHU3YIOTCH:

1) naTrpuoTHYecKoe BOCIMTAHME:

IPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTEMAaTHKH,
LIEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHUSIM POCCHIICKUX MaTeMaTUKOB U
POCCHIICKOII MaTeMaTUYECKOM WIKOJbI, K HMCIOJIb30BAHUIO ATUX JIOCTHKEHUN B
JIPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHHIO 00S3aHHOCTEH T'pak/laHWHa U peau3alliu ero npas,
MPEACTABICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIE€HUH, NpPOLEAYyp TIpa)kJIaHCKOro oOIuecTBa (HalpUMeEp, BHIOOPHI,
OIPOCHI), TOTOBHOCTBbIO K OOCYXIEHHUIO OSTHUYECKMX MpPOOJEM, CBSA3aHHBIX C
IPAaKTUYECKUM IPUMEHEHUEM JOCTWKEHUH HayKd, OCO3HAaHHEM BAaKHOCTHU
MOPAJIHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YYCHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTHUBHOE YyYacTHE B PEIICHHMH MPAKTHYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K  3MOIMOHAJbHOMY M ACTETHMYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaluuMel B  JEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY  HAy4YHbIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, TANOB €€ Pa3BUTUS M 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIEI0BATENbCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpPOBaHHMEe KYJbTYPbl 310POBbS M
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MTPUMEHSITh MaTEMAaTUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbBA,
BEJICHUS 370pOBOro oOpasza >KM3HU (30pOBO€ MHUTaHHUE, COAJTaHCUPOBAHHBIN
peXUM  3aHATHM M OTAbIXa, peryispHas  (Qu3uyeckas  aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HABBIKA PedIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OUIUOKY
Y TAKOTO0 K€ MpaBa APYroro 4eIoBEKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTAlMEll Ha NMPUMEHEHUE MAaTeMaTHYECKMX 3HAHUW IS PELICHHS 3a1ad B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/Ibl, TFIAHUPOBAHMSI TIOCTYIIKOB M OIEHKH
WX BO3MOXHBIX ITOCJICACTBHUI JJISI OKPYXKAIOMIEH Cpebl, 0OCO3HAHUEM TI100aIhHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanranuss K U3MEHSIIOIIMMCH YCJAOBMSIM COLMAJIBLHOM M TPHUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEOMPEACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITENBHOCTh, B TOM YHCIIE YMEHUE
YUUTBCS Yy JIPYTUX JIOJied, MpuoOpeTaTh B COBMECTHOW JCSITEIBHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHUX;

HE0OXOIMMOCTHIO B (POPMHUPOBAHMHN HOBBIX 3HAHHI, B TOM uucie HOpMyIupoBaTh
UJIeu, TOHATHUS, TUNOTE3bl 00 OOBEKTAaX W SBJICHHUSIX, B TOM 4YHUCJIE paHee He
U3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH,
MJJAHUPOBATh CBOC PA3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMBbIC
peuieHus M JedcTBUs, (OPMyIMpPOBaTh M OLIEHUBATh PUCKA M TIOCJIEACTBUA,
(dhopMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTe OCBOCHMS TpPOrpaMMbl MO MaTEMAaTMKE HAa YPOBHE OCHOBHOIO
oOmrero oopazoBanusi y oOyuaromierocsi 0yayT chOpMUPOBAHBI METApeIMETHBIC
pE3yJbTaTHI, XapakTepu3yroumecs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMA  JCHCTBHUSIMH,  YHHBEPCAJbHBIMH  KOMMYHUKATHUBHBIMU
JEUCTBUSIMHA M YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMU.
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISITh M XapAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXJy TMOHITUAMH, (PopMyIUpOBaTH
OTpeIeSICHUs TIOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccu(puKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;
BOCIIPUHUMATh, (GOPMYJIMPOBATH U IPEOOPA30BBIBATh CYKACHUS: YTBEPAUTEIbHbBIC
U OTpUIIaTEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M NPOTHUBOPEUHUS B
dakTax, MaHHBIX, HAONIOACHUSX U YTBEPXKIACHUSX, MpeyiaraTh KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

Jie7aTh BBIBOJIBI C  HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;



pa3dupaTh JI0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TpsMble U OT
IPOTUBHOI0), MPOBOJUTH  CAMOCTOSATENIbHO  HECJOXKHBIE  JI0Ka3aTeNIbCTBA
MaTeMaTHYeCKUX (aKTOB, BbICTpauBaTh apryMEHTAlLMIO, IPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHOCOO perieHus y4eOHOHM 3aJauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubolee MOAXOAAIIMH C YYETOM CAMOCTOATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUSL:

UCIIOJIB30BaTh  BOIPOCHl KakK HCCIEAOBATEIIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

IPOBOJUTH 1O CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY HECJIOXHBIN AKCIIEPUMEHT,
HEOOJIbIIOE MCCIEAOBAHNUE IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO  (popMynHpoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTam
IPOBEJCHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHO€ pa3BUTHE IIpoOIeccCa, a TaKKe BBIIBHUraTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJIATH ~ HEJAOCTATOYHOCTh M M30BITOYHOCTH ~ MH(MOpMaUMU,  JTaHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh,  AHAJU3UPOBATh,  CUCTEMATU3UPOBATH W  HHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (hopMy MpeAcTaBiIeHUS HMHPOPMALMH U WIUIIOCTPUPOBATH pEIlIaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOM rpa@uKkoil 1 ux KOMOMHAIUAMUY;

OLIEHUBATh HAJCKHOCTh MH(OPMALIMU MO KPUTEPUSIM, TPEUIOKEHHBIM YUUTEIEM
WK ¢(HOpPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBUS:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U
HeJsiIMM  OOIIEHHs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/lauH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXJEHHS 3a/aBaTh BOMPOCHI MO CYHIECTBY OOCYXIAE€MON TEMBI,
npoOJemMbl, pellaeMoM 3a7aud, BbBICKA3bIBaTh WJEW, HAIICJICHHbIE Ha TOHUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(opMyIMpPOBATH Pa3HOIIACHS, CBOM BO3PAKEHMS,;

NPEACTABIATh PE3YyJbTaThl PEIICHUS 3a7auyd, SKCIEPUMEHTa, HCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYCTOM 3a/a4
NIPE3EHTALUN U OCOOEHHOCTEN ayUTOPUN;



NOHMMAaTh M HCHOJb30BATh IPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThI IpU PEHICHUH YYEOHBIX MATEMaTHUYECKUX 3a]1a4;

NPUHAMATh LEJb COBMECTHOM JIESITENbHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM palOThl, pacrpeneiiarh BUAbl paldOT, JIOroBapuUBaThCS, O00CYXIATh
MpOoILIeCC U PE3YNbTAT PAd0ThI, 00001aTh MHEHUS HECKOJIbKUX JIOJICH;
y4acTBOBAaTh B TPYNMNOBBIX (opMax paldoThl (0OCYXJeHHS, OOMEH MHEHHUSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BBHITIOJIHITH CBOIO YacTh pabOThl U KOOPIUHUPOBATH
CBOM JCHCTBUSA C JAPYTMMH YJE€HAMU KOMAaHJbl, OLICHMBAaTh Kadye€CTBO CBOErO
BKJIaZla B OOWIMH MPOAYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aUMOJICUCTBUA.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA

Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IUIAH, AITOPUTM PEIICHHs 3aJadd (WM €ro 4acTh),
BbIOMpaTh CHOCOO pEIIeHHs] C YYETOM HMEIOIIUXCS PECypCcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapUaHThl PEUICHUN C
y4€TOM HOBOH MH(OpMAIIIH.

CaMOKOHTPOJIb:

BJA/E€Th CIOCcO0aMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3ysbrara
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

PEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTH IPH PEIICHHH 33]a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TIOCTABIEHHON LENH H
YCIIOBUSIM, OOBACHSTh PUUMHBI TOCTHKEHUS UM HEJOCTHXKEHHSI LIETU, HAXOIUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE pPE3yNbTaTBl OCBOEHUS MPOrpaMMBbl MO MATEMATHKE IPEACTABIICHBI
1o rojamM oOy4yeHHusl B CIEQYIOIIMX pa3lieiax IporpaMMbl B paMKax OTAENIbHBIX
y4eOHBIX KypcOB: B 5—6 Kiaccax — kypca «MaTtemaTuka», B 7-9 kiaccax — KypcoB
«Anrebpay,

«I"'eomeTpuss», «BEposSITHOCTH U CTAaTUCTUKA.

PabGouyas mporpamma y4yeoHoro kypca «MaremaTnka»

HOACHUTEJBHASA 3AIINCKA

[IpuopureTHbIMU 1EeNIMH OOyYeHHs] MaremMaTuke B S5—6 Kiaccax SBISIFOTCS:
poJoIKEeHNE (POPMUPOBAHUSI OCHOBHBIX MaTEMATHYECKUX MOHATUH (YHCIIO,
BEJIMUMHA, TeoMeTpuuecKkas (Qurypa), oOecCleunBarOlUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus 00yYarOIINXCS;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKUX CIOCOOHOCTEH oOydaronuxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, UCCIIENOBATENBCKUX YMEHUM, MHTEPECA K U3YUYCHUIO
MaTE€MaTUKH;

NoJIBeJIcHNE OOy4aroluXcs Ha JOCTYIIHOM JJii HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKH U OKPYKAIOILIETO MHUPA;



dopmupoBanre (YHKIUMOHATBHOW MaTEeMaTHUYEeCKOW TPAMOTHOCTH: YMEHHS
pacno3HaBaTh MaTE€MaTUYECKHE OOBEKTHl B PEAIbHBIX KU3HEHHBIX CUTYyaIUsX,
MPUMEHSTH OCBOCHHBIC YMEHHUS JIs1 PEIICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad4,
WHTEPHPETUPOBATH IMOJTYUYEHHBIE PE3yJbTaThl U OLEHHWBATh UX HA COOTBETCTBUE
MPaKTUYECKON CUTYAIIUH.

OCHOBHBIE JIMHUM COJIEp)KaHMS Kypca MaTeMaTuku B 5—6 Kiaccax —
apumeTHyecKkas M TeOMETpUYEcKas, KOTOpbIe pa3BUBAIOTCS MapaljIeNIbHO,
Ka)KJ1asl B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBHM. Takke B Kypce MaTEMaTHKHU
IPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMH aJreOpbl U ONUCATENbHOW CTATHCTHKH.
N3yyenue apu(MeTHuecKoro Marepuajlia HAuYMHAETCS CO CUCTEMAaTU3ALMH U
pa3BUTHS 3HAHWW O HATypaJbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HA4YaJIbHOTO
oOmiero oOpazoBanus. [Ipyu 3TOM COBEpIIIEHCTBOBAHUE BHIUYHUCIUTEIBHON TEXHUKHU
U (QOpMHpPOBAHME HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCd C pa3BUTHEM
BBIUMCIIUTENbHON KYJIbTYphl, B YaCTHOCTU C OOY4YEHHMEM IMPOCTEHIIMM MHpueMam
IPUKUAJIKA U OLIEHKW PE3YJIbTATOB BBIYMCICHUMN. V3ydeHue HaTypajbHBIX YHCEI
npojoJpkaeTcss B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMHM IOHATHSIMH TEOPUU
nenuMocTy. Hauano usydeHus: 0ObIKHOBEHHBIX U JECATUYHBIX IpOOEi OTHECEHO K
5 kiaccy. DTO nepBbId ATal B OCBOEHUH JIpo0el, KOrja MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMU, MOHATUSAMU TeMbl. [Ipu 3TOM paccmMoTpeHre 0ObIKHOBEHHBIX
JIpoOeil B MOJHOM 00BbEME MPEANIECTBYET U3YUCHUIO ACCATUYHBIX IPOOEC, 4TO
LEJIeCO00pa3HO € TOYKU 3PEHUsl JIOTMKM M3JI0KEHUS YHUCIOBOM JIMHUU, KOTJa
npaBuia JCHUCTBUM € JIECATHMYHBIMU JpOOSIMH MOXKHO OOOCHOBAaTh yXKe
W3BECTHBIMHM QJITOPUTMAMM BBITIOJIHEHUS JCUCTBUN ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HaKOMCTBO € JIECATUYHBIMHU JPOOSMHU PAaCIIMPUT BO3ZMOMXKHOCTH JJII TOHMMAaHUS
OOy4YarOIIMMUCS MPUKIAJTHOIO TPUMEHEHUSI HOBOW 3alKCH MPU U3YYEHHUH IPYTUX
IIPEAMETOB M INPU MPAKTUYECKOM HCIONb30BaHMU. K 6 Kilaccy OTHECEH BTOpPOM
3Tall B HW3Y4YEHHM JpoOei, TIle MNPOUCXOAUT COBEPILIEHCTBOBAHHE HABHIKOB
CpaBHEHHS U TpeoOpa3zoBaHusi ApoOed, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKW BBIYMCICHHH, B TOM 4YHUCJIE€  3HAYEHUU
BBIPXEHU, CoepKaluX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAaHOBIICHUE
CBSI3eM MEXIy HUMH, pACCMOTPEHHE MPUEMOB pEIIeHU 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MpOMCXOAUT 3HAKOMCTBO C OHATHUEM IPOLIEHTA.

OCoOEHHOCTBIO M3YUYEHUS MOJOKUTEIBHBIX U OTPULIATENLHBIX YHCEIl SIBJSETCS TO,
YTO OHU TaK>K€ MOTYT pacCMaTpHUBAaThLCS B HECKOJIbKO 3TarnoB. B 6 kiacce B Hauasne
uzydeHus: Tembl «llojokUTeNbHbIE UM OTpUIATENIbHBIE YHCIA» BBIICISETCS
noarema «Llenpie yncna», B paMkax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIAaMH M JACUCTBUSMU C TIOJOXKHUTEIbHBIMU W OTPUILATENIbHBIMUA YHUCIaMHU
MPOUCXOJIUT Ha OCHOBE COJIEPXKATENIBHOTO MOAX0Aa. DTO MO3BOJISET HA JOCTYITHOM
YpPOBHE TMO3HAKOMHUTH OOYyYaIOIUXCS TMPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCJIE€ M C MPABWIAMH 3HAKOB IPU BBINOJHEHUHU
apudmernyeckux aeicTBuil. M3ydeHuwe palyoHalIbHBIX YHCENT Ha 3TOM He
3aKOHYUTCSA, a OyJIeT IPOJOJDKEHO B Kypce anreOpsl 7 Kiacca.



[Ipu oOy4yeHHM pEHIEHHIO TEKCTOBBIX 3aJady B 5—0 Kiaccax HCHOJB3YIOTCS
apumernyeckue npueMsl peuierus. [Ipu orpaboTKe BEIUNCIUTEIbHBIX HABBIKOB B
5—6 Kjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1auMl CIEAYIOUIMX BUIOB: 33J1a4M Ha
JIBUKEHHE, HA YacTH, Ha IOKYIKH, Ha paboTy M IpPOU3BOJUTENIBHOCTb, Ha
IPOLEHTHI, HA OTHOLIEHUS U nponopiuu. OOyyaromuecs: 3HaKOMAITCS ¢ IpueMaMu
pemieHus 3aaad  nepeObopoM BO3MOXKHBIX BapUaHTOB, YydaTcs paboTaTth cC
uH(popMaluel, peACcTaBIeHHON B (popMe TaOJIUL WM JUarpamm.

B mporpamme ydeOHOro kypca «MaremaTuka» MpeaycCMOTPEeHO (OpMHUPOBaHHE
IPOMNEACBTHUECKUX —alreOpanveckux mpejacTaBieHuil. bykBa Kkak CHUMBOI
HEKOTOPOIr'0 4YHCJIa B 3aBUCHMOCTH OT MAaTE€MAaTUYECKOIO KOHTEKCTa BBOIUTCS
NOCTENEHHO. byKBeHHasi CMMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKIE BCEro s
3anmuch OOIIMX YTBEPKIACHUHM U MNpEUIOKEHUH, (OopMys, B YACTHOCTU IS
BBIYHCIICHUS] TEOMETPUYECKHUX BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCTIA.

B nporpamme yueOHOro Kkypca «MaremaTtuka» TpeAcCTaBieHA HarsaHas
reoOMeTpus, HallpaBJICHHAs HAa  pa3BUTHE o0pa3Horo MBIIJICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3YyYECHHH T€OMETPHM, KOTOPBIM OCYILIECTBIISIETCS HA HAIJISIHO-IIPAKTUYECKOM
YpOBHE, ONUPAETCs Ha HarJisigHO-00pa3HOE MbIIIeHHEe oOydaromuxcs. bombias
pOJIb  OTBOIAUTCS  NPAKTHYECKOW  JIEATEIBHOCTH, OIBITY, 3KCIEPUMEHTY,
MozeapoBaHuto. O0yyaroniecs: 3HaKOMATCS ¢ T€OMETpUUYECKUMHU (purypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C KX MPOCTEUINMMH KOH(MUTypalUsIMH, y4daTcs
M300pakaTh MX Ha HEJIMHOBAHHOW M KIIeTYaTOM Oymare, paccMaTpuBaKOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHUs HArJSIIHOW T€OMETPUM 3HAHMS,
NOJIyYeHHbIE OOYYaIOLIMMHUCS Ha YPOBHE HAYaJIbHOIO OOIIEero oOpa3zoBaHus,
CUCTEMATU3UPYIOTCS U PACILIHPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kj1accax u3y4aeTcsi MHTErPUPOBAHHBINA IPEAMET
«Marematukay, KOTOPbIA BKJIIOYAEeT apu(METUUECKH MaTepuand W HArIsAHYIo
T€OMETPHUIO, a TAKXKE MPOTEIEBTUUECKIE CBEACHUS U3 alNreOpbl, 3JIEMEHTHI JTIOTHUKU
Y HayaJla OIUCATEIbHON CTaTUCTUKH.

B pamkax peanuzarnuu mporpamMmbl mpoheCcCHOHATBPHOTO MUHUMYyMa ypok Ne74
UMeeT NPOPOPUEHTALNOHHYIO HAIIPaBICHHOCTb.

OO11ee 4nciIo 4acoB, PeKOMEHJOBAHHBIX JUIS U3YYeHHs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 yacoB (5 wacoB B Henento), B 6 kiacce — 170 vacoB (5 yacoB B
HEJIETTIO).

COAEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

S kiace

Hamypanonsie uucna u nyno

Hatypanbnoe uncno. Pan wmatypanbhbix umcen. Yucno 0. U3o6paxkenue
HATypaJbHbIX YUCEJ TOYKAMU HA KOOPJIAWHATHOM (YMCIOBOW) MPSIMOIA.

[lo3unmonHas cucremMa cuuciaeHus. PumMckas Hymepanuss Kak IIpuMep
HEIO3ULMOHHOM CUCTEMBI CUUCIeHus. [lecaTuunas cucteMa CUUCIICHHUS.



CpaBHeHUE HATypaJbHBIX YHCEJ, CPABHEHUE HATYyPaJIbHBIX YUCEN C HYJIEM.
Crnoco0bl cpaBHeHUs1. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CrnokeHre HaTypalbHBIX YHCEN; CBOMCTBO HYJISl IIPU CIOKEHUU. BhiunTanue
KaK JeiicTBUE, 00paTHOE CIOKEHUIO. Y MHOKEHUE HAaTypaJIbHbIX YMCEN; CBOMCTBA
HyJId W €IUHUIBI TpU YMHOXKEHUU. JlemeHue kak peiicTBue, oOpaTHOE
yMHOKeHHI0. KOMIIOHEHTHI AeMCTBUH, CBs3b MeXay HUMH. [IpoBepka pesynbpTaTa
apumeruyeckoro aeiictBusa. I[lepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPaCHpeAeUTEIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB [t 0003HAUYECHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aMKUCH
CBOMCTB aprU(PMETUYECKUX JTCHUCTBUM.

JenuTenu W KpaTHbIE 4YHCIA, pa3lOKEeHHME Ha MHOXuTenu. [IpocTeie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHp ¢ HaTypajdbHBIM I[IOKa3aTeJIeM. 3alKCh 4YHUCIa B BHAE CYMMBI
pa3psSIAHBIX CIAracMbIX.

UucnoBoe BbIpakeHUE. BbluncIeHHE 3HAYEHUN YHCIOBBIX BBIPAXKEHUU;
MOPSIAOK  BBIMIOJHEHUs  JEWCTBUU.  Mcronb30BaHWE TPU  BBIYUCICHUSX
MEPEMECTUTEIBHOTO W COYETAaTEIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUSA U
YMHOXEHUSI, pacIpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Jlpoou
[IpencraBienrie o JApoOM Kak croco0e 3aluch  4YacTH  BEJIMYUHBL.

OObikHOBEHHBIE ApoOu. I[IpaBuibHBIE W HempaBWibHbE JIpoOu. CMelaHHas
Ipo0b; TPEACTABICHHE CMEIIAHHON ApoOM B BHJAE HENPAaBUIBHON apoOu u
BBIJICJICHUE 11€JI0M YacCTH YMClia U3 HEeNpaBWIbHOU apodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpalieHue apooei.
[TpuBenenue npodbu Kk HOBoMY 3HaMeHaTemo. CpaBHEHUE IpoOeit.

CrnoxeHre W BbIUMTAHHE OpoOei. YMHOKEHUE U JiefieHue ApoOeil; B3auMHO-
obOpatHble qpodu. HaxoxkaeHne 4acTu 1eI0ro U IeI0To 0 €ro YacTH.

Hecstuuynas 3anuck napob6eit. IlpencraBieHue AecATUYHOW ApoOW B BUIE
OObIKHOBEHHOU. 300parkeHre JecATUYHBIX ApoOe TOYKaMH Ha YHUCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.

Apudmernueckre JEHUCTBUS C JECATHYHBIMU JpobOsmu. OKpyrieHue
JECATUYHBIX APOOEH.

Pewenue mexcmoswix 3adau

Pemenne TekcTOBBIX 3adady  apudMeTHyeckuM crnocodboM. Pemienue
JIOTUYECKUX 3ajad. PemeHue 3agad nepeOOpoM BceX BO3MOXKHBIX BapHAHTOB.
Vcnonp30BaHue Npy peLLICHUH 3a1a4 TaOJIHI] U CXEM.

Pemienne 3amay, comepKamux 3aBUCUMOCTH, CBS3bIBAIOIIME BEIUYUHBIL:
CKOPOCTb, BpEMsl, pACCTOSHUE; LIE€HA, KOJIMYECTBO, CTOMMOCTb. EauHUIBI
U3MEpPEHMs: MaccChl, 00bEMA, IIEHBI; PACCTOSHUS, BpeMEHH, CKopocTu. CBs3b
MEXKy €AMHULIAMHU U3MEPEHUS KAXKI0M BEJINYNHBI.



Pellienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.
[IpencraBiieHre TaHHBIX B BUE TAOJIMII, CTOJOYATHIX JUATPAMM.

Haznaonaa zeomempus

Harnsinuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, yTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmoi,
OCTpPBIU, TYIION Y PA3BEPHYTHIN YTJIbL.

JlnvHa oTpe3ka, METPUYECKHE €IMHULBI JUIMHBI. J[TuHA JTOMaHOH, IEpUMETP
MHOI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsgaele mpeacraBineHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
NPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE (QUTYP.

N3o0paxkenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. Iloctpoenue
KOH(Urypanuuii U3 4yacteil npsiMoi, OKPYKHOCTH Ha HEJTMHOBAaHHON W KJIETYAaTON
Oymare. Micnonip30BaHre CBOMCTB CTOPOH U YTJIOB NMPSIMOYTOJIbHUKA, KBapaTa.

[Inomanes NpPSAMOYrOJIBHMKA W  MHOIOYTOJBHUKOB, COCTaBICHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, u3o0pak€HHbIX Ha KJIET4aroil Oymare.
EnvHUIBI H3MEpEeHHS IUTOIIA/IH.

Harnsgable npeacTaBieHust 0 NPOCTPAHCTBEHHBIX (PUTypax: IpsSMOYTOJIbHBIHI
napajuienenunen, — Kyo, — MHOrorpaHHukd.  M3oOpaxeHue — mpocTenmmx
MHOrorpaHHukoB. Pa3Béprku ky0a u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp. ).

O0BEM MNPSAMOYTOJLHOTO mMNapajuienenunena, kyoa. EnuHuibl uU3MepeHus
o0BEMa.

6 kaacce

Hamypanvnwie uucna

Apudmernueckre MEHCTBUS ¢ MHOTO3HAYHBIMU HATYpPaJIbHBIMH YHCIIAMH.
UucnoBble  BBIPOKEHUS, TOPSAOK  JEHCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonb30BaHWE TIpU  BBIYUCICHUSAX IEPEMECTUTEIBHOTO M COYETATEIbHOTO
CBOWCTB CJIOKEHHSI U YMHOXEHHUS, PACHPEAECIUTEIBHOTO CBOMCTBA YMHOXKEHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu v KpaTHBIE YKCIa; HAUOOJBIINNA OOIIUN JENUTENIb U HAUMEHbIIIEe
oO1ree kpaTHoe. [lenMMocTh CyMMBI B POU3BeIeHUs. [{efeHre ¢ 0CTaTKOM.

Jlpoou
OObIKHOBEHHas1 J1poOb, OCHOBHOE CBOMCTBO ApOoOH, COKpalleHUe IpoOei.

CpaBHeHHe U ynopsiiounBanue apoOeit. Perenne 3a1au Ha HaXOXKICHUE YacTH OT
[IeJIOT0 M HEJNOoro mo ero 4vacTu. J[poOHoe 4YHClIo Kak pe3ynbTaT AeJICHHS.
[IpencraBnenue aecsTUYHON APOOU B BUE OOBIKHOBEHHOM IpOOH M BO3ZMOXKHOCTD
npecTaBiIeHUss OOBIKHOBEHHON JIpoOU B BHJIE NE€CATUYHON. JlecaTuunbie Tpodu u
MeTpUYEeCKasi cucteMa Mep. ApupMeTuduecKre IEeHCTBUS M YUCIOBbIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JAECSITUUYHBIMU JPOOSIMHU.



OtHomenue. JleneHne B JaHHOM OTHOLIEHHMU. MacmTad, NOpPONOpIHS.
[IpuMeHeHnE MPONOPLNIA P PELICHUHN 3a7a4.

[Tonatue nmporeHTa. Briuncienne npoueHTa OT BEIUYUHBI U BEJIMYHMHBI 10 €€
MPOLIEHTY. BhIpakeHre MpOIEHTOB JECATUYHBIMU ApoOsiMu. PereHue 3amay Ha
MPOIIEHTHI. BbIpa)k€HWE OTHOLICHHS BEJIWYMH B NpouleHTax. [lomokuTenbHble U
OTPHULIATENBHBIE YHCIIA

Ilonoscumenvuvie u ompuyamenvHvle Yuca.

Lenpie yucna. Mopaynb 4mcia, T€OMETPUYECKAss HHTEPIpPETALUs MOMYJSA
yucna. U3o0paxeHue yncen Ha KOOPAUHATHOU MPsAMOM. YUCIOBBIE TPOMEKYTKH.

CpaBHeHue uucen. ApupMETHYECKHE ACUCTBUS C TMOJOKUTEIbHBIMA U
OTPULIATENBHBIMHU YU CIIAMM.

[IpssMoyToOJIBHAs cHcTeMa KOOPAMHAT Ha IIIOCKOCTU. KoopauHarel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJUHATHON
IIJIOCKOCTH.

bykeennvie evipasicenusn

[Ipumenenune OykB JUIsi  3allUCH  MAaTEMAaTHUYECKUX  BBIPAXKEHUU U
npemyioxkennii. CBoicTBa apupmMeTHYeCKuX AeiCTBUN. BykBEeHHBIE BBIpAXKEHUS U
YUCJIOBBIE TIOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXICHUE HEU3BECTHOIO
KOMMoHeHTa. DopmyJsibl; (GopMynibl mepuMeTpa W IUIONIAAM MPSMOYTOJbHUKA,
KBajJpaTa, 00bEMa mapasesnenumneaa u Kkyoa.

Pewienue mexkcmosuix 3aoau

Pemenne TekcTOBBIX 3adad  apupMeTHYeCKUM crnocodoM. Pemenue
JIOTUYECKUX 3aj]1au. Pelienne 3a1a4y nepedopomM BceX BO3MOKHBIX BApUAHTOB.

Pemienre 3amay, cojaep)Kalux 3aBHCHUMOCTH, CBS3BIBAIONIMX BEJIMYMHBI:
CKOpOCTb, BpeMs, pacCcTOsIHUE; 1IcHA, KOJHUYECTBO, CTOMMOCTB;
MIPOU3BOJIUTEIIBHOCTh, BpeMs, O00BEM pabOThl. ENMHUIEI H3MEpEHHsS: MaccChl,
CTOMMOCTH; pAaCCTOSHMSI, BpPEMEHH, CKOpOCcTH. CBsA3b MEXIYy €IUHHIIAMU
W3MEPEHUS KaX0M BEIIMUMHBI.

Pemienre 3agay, CBSI3aHHBIX C OTHOIICHUEM, IPOMOPIHOHAIBHOCTHIO
BEJIMYMH, ITPOIIEHTAMH; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTEHI.

Or1eHKa ¥ MIPUKKUAKA, OKPYTJICHHE pe3yJibTaTa.

CocrapiieHue OYKBEHHBIX BBIPAYKEHUM 11O YCIOBUIO 3aa4H.

[IpencraBieHre MaHHBIX C MOMOIIBIO Tabmuil u guarpamm. CrosiOuartbie
JarpaMMBbl: YTEHHE U MOCTpOeHUE. UTeHHE KPYTOBBIX JUArPaMM.

Haznaonaa zeomempus

Harnmsimaele mpencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.



B3auMHOE pacnosio)keHHE [BYX NpPSIMBIX Ha IUIOCKOCTH, MapaJliesIbHbIE
npsIMbIE, TMEPICHIUKYIISIPHBIE MpsMble. M3MepeHue paccTOsSHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM; JUIMHA MapUIpyTa Ha KBAaJIpaTHOM CETKE.

WN3mepeHne W TOCTPOCHHE YIVIOB C IMOMOLIBIO TpaHcHopTupa. Bunubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, MIPUMEPHI
YETBIPEXYTOIBHUKOB. [IpSIMOYTrONbHUK, KBAAPAT: UCIIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuuecKkux (Uryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha keTuaToi Oymare.

[lepumerp ™MHoOroyronpHuka. IloHaTtne mmomanu (GUrypbl; €AUHUIBI
u3Mepenus miomany. [Ipubmmk€éHnoe n3Mepenue miomaan Guryp, B TOM 4UCIE
Ha KBaJipaTHOU ceTke. [TpubimxénHoe n3mMepeHne JIMHbI OKPYKHOCTH, MJIOIIAIN
Kpyra.

CuMmmeTpurs: LEHTpallbHAsA, OCEBasl M 3epKalibHass cumMmeTpuu. Iloctpoenue
CUMMETPUYHBIX QUTYD.

Harnsigueie pEACTaBICHUSA 0 MIPOCTPAHCTBEHHBIX ¢urypax:
napajienenunen, Kyo, mpusMa, NupaMmuja, KOHYC, UMIUHAp, Imap u cdepa.
N300paxeHne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB,
WIMHApa U KoHyca. Co3aHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA U JIp.).

[lonarue oOBEMa; eaUHUIBI U3MEpeHUs: 00bémMa. OOBEM MPSIMOYTOJIBHOTO
napajuienenunena, Kyoa.

IVIAHUPYEMBIE TNPEJMETHBIE PE3YJBTATHI OCBOEHWUS
HPI/IMEPHOI\/I
PABOYEHN TPOTPAMMBI KYPCA (IIO TOJAM OBYYEHMUS)

PazButue mormueckux HpeI[CTaBJ'IeHI/Iﬁ N HABBIKOB JIOI'MYCCKOI'O MBIIIJICHUA
OCYHICCTBJICTCA Ha MPOTKCHNUU BCEX JICT 06y‘—IeHI/I$I B OCHOBHOM IIKOJIC B paMKax
BCCX HA3BAHHBIX KYPCOB. HpezmonaraeTCﬂ, 4dTO BBIITYCKHHK OCHOBHOM IIKOJIBI
CMOXKCT CTPOUTDH BBICKA3BIBAHUA W OTPHIIAHMA BBICKaBBIBaHHﬁ, pacCiio3HaBaTb
HCTHUHHBIC KW JIOKHBIC BbICKA3bIBAHUSA, IMPHUBOAWUTL IIPHUMCPBI M KOHTPIIPHUMCPBHI,
OBJIAICCT MOHATHAMMU: OIIPCACICHUC, aKCHMOMa, TCOpPEMa, MOKa3aTCIILCTBO — U
HAaY4YUTCA UCIIOJBb30BATh UX IIPH BBIITOJIHCHUU y‘le6HBIX n BHey‘{e6HBIX 3agad.

OcBoenue yueOHoro Kypca «MaTeMarrka» B 5—6 Kilaccax OCHOBHOM IIIKOJIbI
JIOJDKHO 00ecreurBaTh AOCTHXKEHUE CIICIYIONUX MPEeAMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaToB:

5 kiace
Yucna u évtyuucienus



o [lonnmath ¥  TOPaBWIBHO  YHOTPEOJATH TEPMUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMH YHCJIaAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSMHU.

o CpaBHMBaTh M yHOPAIOYMBATH HaTypajlbHblEe 4YHCIA, CpaBHUBATh B
MPOCTEUIUX CITydastx OOBIKHOBEHHBIC JPOOH, TECATUYHBIC TPOOH.
o CoOTHOCUTh TOYKY Ha  KOOPJAWHATHOW  (YUCIOBOM) MpsAMOM  C

COOTBETCTBYIOIIUM € YHCIIOM M H300pa)kaTh HAaTypaJbHBIE YUCJIAa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) IIPSMOM.

o BoinonsaaTe apudMeTrnyeckue JEWCTBHUS C HATypalbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIITUX CITydasiX.

o BoInonHATE NpOBEPKY, NPUKUAKY pe3yIbTaTa BEIYUCICHUN.

o OKpyTJIsTh HATypaJIbHBIE YKCIIA.

Pewenue mexkcmoewix 3a0au

° Pemate TekcTOBBIC 3amauM apU(PMETHUYECKHM CIIOCOOOM U C IIOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

° Pemate 3amaud, cojaeplkaliyue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI:
CKOPOCTh, BpEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTb.

° Ucnonb3oBaTh KpaTKHE 3alUCH, CXEMbI, TaOJMIbl, OOO3HAYECHUS MpHU
pellIeHuu 3a7ay.

° ITonb30BaTbCSI OCHOBHBIMM  €IMHHUILIAMU U3MEPEHMS: I1I€HBbI, MAacCChI;

pacCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPaKaTh OJHU €IMHMIIBI BEIMYHMHBI 4YEpE3
IpyTHE.

o W3BnekaTh, aHANM3UPOBaTh, OLEHUBATh MH(OPMAIMIO, TPEICTABICHHYIO B
TabnMie, Ha CTOJIOYaTOW JuMarpaMme, WHTEPHPETUPOBATh MPEACTaBICHHbIC
JAaHHBIE, UCII0JIb30BATh JAHHBIE MPU PEIICHUU 3a/1a4.

Haznaonasa zeomempus
o [Tonp30BaThCA r€OMETPUUECKUMU MMOHATUSIMU: TOUKA, MPsIMasi, OTPE30K, Ty,
YTOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
o [IpuBoauTh TIpPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, UMEHIMHX (Gopmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.
o Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIAMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: YIOJ, BEpIIMHA, CTOPOHA, JAMAroHallb, C OKPY>KHOCTHIO:
paauyc, TMameTp, LEHTP.

o N300paxaTh HU3y4YEHHBbIE TE€OMETpUYECKHE (PUTYypbl HAa HEIMHOBAHHOW U
KJIETYaTON Oymare ¢ OMOILBIO [IUPKYJIS U JIMHEHKH.
o HaxomuTe nnuHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHHEM C MOMOILBIO

JIMHEUKHU, CTPOUTHh OTPE3KU 3aJaHHOU JUIMHBI, CTPOUTH OKPYKHOCTHb 3aJaHHOIO
panuyca.

o Hcnonp30BaTh CBOWCTBA CTOPOH M YIVIOB NPSIMOYTOJIbHUKA, KBAaapara IJis
UX TIOCTPOEHHS], BBIYMCIICHUS IUIOIIAIN U IIEPUMETPA.



o BoruncnsaTe mepuMmerp W IUIOMIANb KBajapaTa, MNPSAMOYToJbHUKA, (uryp,
COCTABJICHHBIX M3 MPSIMOYTOJIbLHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

L [Tonp30BaThCs OCHOBHBIMU MCTPUYCCKUMU CAWMHHULIAMU U3MCPCHUS OJIHNHBEI,
IIomanay; BbIpakaTb OAHHU CAVMHUIIBI BEJIMYUHBI YCPC3 APYTHUC.
L Pacrnio3naBath MMapaJuICJICITUIIC, KY6, HUCIIOJBb30BATh TCPMHUHOJIOTUIO!

BEpIIMHA, peOpo TpaHb, M3MEPEHUS; HAXOIWTh HM3MEPCHHUs Napajulelenure/a,
KyoOa.

L Brruncnate 00bEM KY68,, mapaJuICJICIIuIICJa 110 3aJaHHbBIM HU3MCPCHUAM,
IMOJIb30BATHCA CAMHUITAMHN U3MCPCHUA 00BEMa.
L Pemars HecnokHBIC 3aladyd Ha HU3MCPCHHUC I'COMCTPUYCCKHUX BCIWYHMH B

IMPAaKTHYCCKUX CUTyallUAX.

6 xaacc

Yucna u eviuucinenusn
° 3HaTh U MOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMU BUJAMHM YHCET U
crocobamMu HMX 3alUCH, TEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (DOpPMBI
3allMCH YKClIa K IPyTroi.

L CpaBHI/IBaTB H yrmopsaaodruBaThb OCJIbIC YKUCJIa, OOBIKHOBEHHBIC U ACCATUYHBIC
)IpO6I/I, CpaBHUBATBL YHCJIa OAHOTO N PA3HBIX 3HAKOB.
L BBIHOJIHSITB, coucTrasd YCTHBIC M ITMCbMCHHBIC HpI/IéMBI, apI/I(l)MCTI/I‘ICCKI/Ie

NEUCTBUSL C HATypalbHBIMU UM  LEJIBIMH  YHUCJIAaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMH, MOJOKUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMHU.

o BplunciATe 3HAYEHUs YHUCIOBBIX BBIPAXKCHUMN, BBINIOJIHATHL NPUKUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUI; BBINOJHATh MPEeOOpa30BaHUS YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX IEHCTBHM.

o COOTHOCUTh TOYKY Ha KOOPAWHATHOM MNPSAMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pakaThb YHUCJIa TOYKAMU HAa KOOPJAMHATHOM MpPsAMOM, HaXOIUTh
MOZYJIb YHCJIA.

J COOTHOCHTH TOYKH B MPSMOYTOJIBHOW CUCTEME KOOPAUHAT C KOOPANHATAMU
JTOM TOYKH.

o OxpyryiaTh 1iefible YKciia U JEeCATUYHbIE OpOOH, HaXOAWUTh MPUOIMKEHHUS
yucen. YucnoBble U OYKBEHHbIE BBIPAKEHUS

o [TonumaTe 1 ynoTpedsaTh TEPMHUHBI, CBSI3aHHBIE C 3aMMChIO CTENIEHU YHUCIa,
HaXOAWTh KBaJApaT W KyO uucia, BBIUUCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKECHUH,
COZIEPIKAILUX CTEIICHH.

L ITonp30BaThCs IMpHU3HAKaMU ACIIMMOCTH, PACKIIAAbIBATh HATYPAJIBbHBIC YHUCJIA
Ha MMPOCTbIC MHOXHUTCJIN.

L [Tonp3oBaThCs MaCH_ITa6OM, COCTaBJIATH IPOMNMOPLHHH U OTHOIIICHUS.

L Hcnonb3oBarth 6YKBI>I JJIA 0003HAYCHUS YHCEIT IMpH 3alIMCH MATCMATUYICCKUX

BBIPQXEHHM, COCTABIATh OyKBEHHBIC BHIPAKEHUS U (DOPMYJIbI, HAXOJAUTh 3HAYCHUS



OYKBEHHBIX  BBIPDOKCHHM, OCYIIECTBISAS HEOOXOAUMBIE  TOJCTAHOBKH U
npeoOpa3zoBaHusl.
o Haxonuth Hen3BeCTHBIN KOMIIOHEHT PAaBEHCTBA.

Pewienue mexcmoeuvix 3a0au
o Pemats MHOTOIIArOBBIE TEKCTOBBIE 33]]a41 apUPMETHUECKUM CIIOCOOOM.
o Pemwate 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIICHTAMU; PeIllaTh TPU OCHOBHBIE 33/1a4M Ha IPOOU U MPOLICHTHI.
o Pemars 3amaum, copepskamipe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccrosiHue, LEHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOJAMUTENILHOCTh, BpeMs, O00BbEMa padOThl, MCHOJIB3Yd apupMeTHIecKue
JNEUCTBUSA, OIEHKY, MPUKUAKY; T[OJb30BaThCA  CIUHHUIIAMU  HU3MEPEHUS
COOTBETCTBYIOIIUX BEJTUYHH.
o CocraBisaiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.
o W3Bnekats uHQOpMaIuio, MpEACTABICHHYIO B TaONUIAX, HA JUHEHHOM,
CTOJIOYATOM WM KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH IMPE/ICTABIICHHBIC
JTAHHBIE; UCIIOJIb30BATh JAHHBIC [IPY PEUICHUU 3a4a4.
° [IpeacTaBisTh UHPOPMALIUIO ¢ TTOMOIIBIO TAOJIUIL, JIMHEUHONU U CTOI0YATOM
JUarpaMM.

Haznaonaa ceomempusn
o [IpuBoauTs TpHMEpPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, UMEOIMMX (popmy
U3YYEHHBIX T€OMETPUYECKHUX IJIOCKMX WU TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
paBHBIX U CHMMETPHUUYHBIX (QUTYD.
° N300pakaTh ¢ TMOMONIBIO IUPKYJA, JUHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAaHHOW M KJETYaToM OyMmare W3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
(burypsl 1 KOHPUTYpauu, CAMMETPUYHBIE (PUTYPBI.
o [lonb30BaTbCd  IEOMETPUYECKMMHM  MOHATHSIMH:  PAaBEHCTBO  (QUTYD,
CUMMETpPHS; MCHOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.
. HaxonuTh BeIWMYMHBI YIVIOB M3MEPEHUEM C IIOMOINBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JaHHOW BEJIMYMHBI, I10JIb30BATHCS PU PELICHUH 3a7a4 IPayCHOM
MEPOH YIJIOB; paCIIO3HABATh HA YepPTEKaX OCTPBIM, IIPSIMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI.
o BblyucisaTh IIUMHY JOMAaHOW, MEPUMETP MHOTOYTOJIbHHUKA, IMOJb30BATHCS
CAVHUIIAMU HM3MEPEHUS [UIMHBI, BbIPAXKaTh OJHW EIUHUIIBI MU3MEPEHUS JJIUHBI

qyepes IpyTHe.

o Haxomute, ucnons3ys 4YepTEXHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH J0 MPSMOU, JUIMHY IIyTH Ha KBaJAPATHOU CETKE.
o Boruncnsate miomans  QuUryp, COCTAaBIEHHBIX U3 MPSMOYTOJbHUKOB,

UCIIOJIb30BaTh  pa30MeHuMe Ha TMpsSMOYTrOJbHUKHA, Ha paBHble (QUIYpHI,
JIOCTpavBaHWE JO NPSIMOYTOJIbHUKA; TMOJb30BATbCSI OCHOBHBIMHM E€IUHHUIIAMU



HU3MCPCHUA ILIOHIa/IM, BbIPpAXKATbhb OJHMW CAWHHUIBLI H3MCPCHHA IUIOMAIN YCPE3

Jpyrue.

Pacrnio3naBate Ha MOICIIAIX H I/1306pa}KeHI/I$IX mupaMuay, KOHyC, HUIMHIDP,

HCIIOJIB30BAaTh TCPMHUHOJIOTHUIO: BEPIINHA, p€6p0, I'paHb, OCHOBAHHUC, pa3BépTKa.

OCHOBHBIMH

N300paxkats Ha Ki1eTyaTo Oymare npsMOyroJibHBIN Mapaieenunes.
Boruncnsate 00bEM IpAMOYTOJIbHOTO Mapajielenurneia, Kyoa, mojlb30BaThCs
CAVHUIIAMU HU3MEpPEeHUs 00bEMa;

BbIpAKaTb OAHHW CIAWHUIIBI

U3MepeHust 00bEmMa uepes Ipyrue.

IIPAKTUYECKUX CUTYaLUsX.
TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA

Pemars HecnoxHEBIE 3aa491 Ha HaAXOXKIACHUC I'COMCTPHUUYCCKHX BCIWMYHNH B

(IO TOJAM OBYYEHUA)

S kaace (175 4)

HasBanmue

paszaena OcHOBHOE

Kypca (Koa | coaepxaHue OcHoBHbBIE BU/IbI 1eSIT€IbHOCTH 00y4Yal0IIMXCs

4acoB)

Hartypaasb- [lecatnynas Uurarh, 3anMcbiBaTh, CPABHMBATh HATypaJlbHbIE 4MCIA

HbIe cUCTEMaA [peuiarath ¥ 00CyX1aTh CIOCOOB! YIIOPAJOUYMBAHUS YU CEN.

yucaa. CUHCIICHUS. PsanU300paxkaTs KOOpAMHATHYIO HPSIMYI0, OTMEUYaThb YHCI3

JedicTBUS € [HATypaJIbHBIX TOYKAMHM Ha KOOPAMHATHOM MNpPSIMOW, HAXOAWUTb KOOPAMHATH

HATYpaJib- [MHUCEIN. TOUKH.

HBIMU Hatypanbnbiii panAccienoBaTrs ¢BOMCTBA HATYpalbHOTO psiaa, uucen 0 u 1 mpy

yucaamu  (Hucno (.co’keHuu 1 YMHOKEHUU.

(43 49) HatypanbHbie Mcnonb30BaTh NPABUJIO OKPYTJIE-HUS HATYypaJIbHBIX YUCEIL.
gucia HABBINOIHATL apu@MeTHYECKHEe ACUCTBUSA C HATypaJIbHBIMY
KOOpAVNHATHON YMCJIAMH, BBIYMCIIATH 3HAYEHMS UHUCIIOBBIX BBIPAXKEHHH C(Q
pSIMOH. CKOOKamMH 1 0e3 CKOOOK.

CpaBHeHuUE, 3anuchIBATh [IPOU3BEICHUE B BUJE CTEIIEHU, YUTATh CTEIIEHU

OKpyTJIeHUE MCIOJIb30BAaTh  TEPMHUHOJIOTHIO (OCHOBaHME, IOKa3aTellb)

HaTYypaJIbHbIX BBIYHCIISATH 3HAYCHUSI CTEIICHEM.

qHCe. BbINOJHATH, NPUKUAKY M OLEHKY 3HAUYeHUN YHCIIOBBIX
ApudmeTnueckuBbIpaXeHUH, MpeIaraTb U NPUMEHSITh HPUEMBI NPOBEPKH

e NEUCTBUA CBEIYMCIICHUH.

HaTypaJbHBIMU Mcnonb30BaTh NPH BBIYUCJICHUAX [1EPEMECTUTEIBHOE Y

grcinamMu. CBOMCTBA
HYJISL IPU CII0KEHUH
71 YMHOKCHHH,
CBOIICTBA €IMHUIIBI
MpY YMHOKCHHH.
[TepemecTuTEnbHOE
54 COUYETaTEIILHOC
CBOMCTBA CJIOKCHUS
M YMHOXEHUS,
pacupeaenuTeNbHOe
CBOMCTBO
YMHOKEHUS.
Henurenu

COueTaTeIbHOE  CBOMCTBA  CJOXKEHUS UM YMHOXKCHHS
pacrpeieanTenbHOe CBOMCTBO YMHOXKEHUS; (POPMYJINPOBATh Y
MPUMEHSTh MpaBuUia MpeoOpa3oBaHUsl YMCIOBBIX BBIPAKEHUM
IHa OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUI.

MccnenoBarb YHCIOBBIE 3aKOHOMEPHOCTH, BBIABUIATH M
000CHOBBIBATH T'MIIOTE3bI, (OPMYJIHPOBATH 0000IICHUSA H
BBIBO/IbI [10 pe3yJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHMUS.
@DopMyJIMPOBaTh ONpeNeJIeHUusl JICJIUTENsl U KPAaTHOTO
Ha3bIBaTh JCIUTEIIM W KpaTHbIE 4HCIA; PACMO3HABATE
IPOCTBIE U COCTaBHBIE YUCIIA; (POPMYJIMPOBATH M MPUMEHSATE
MPU3HAKK JETMMOCTH Ha 2, 3, 5, 9, 10; npuMeHATH aJropuTm
Pa3J0XKEHUSI YUCJIa Ha TMPOCTbIE MHOXHUTEIW; HAXOIMTE
OCTaTKH OT JICJICHHs U HEMOJIHOE YaCTHOE.




KpaTHbIE YHCIIa,
pa3oKEHNUE YHUCIA
Ha MHO>KHTEIIH.
Jlenenue C
octaTtkoM. [IpocTbie
1 COCTaBHbBIC YHCIIA.
[Ipr3Haku
MEeJIMMOCTH Ha 2, 5,
10, 3, 9.

CrerncHb
HaTypaJlbHbIM
IMOKa3aTeIeM.
HucioBrlie
BBIPAKCHHUS;
[MOPSATOK JECUCTBUM.
Pemrenne
TEKCTOBBIX 3a1a4 Ha

q
K

Paco3HaBaTh WCTUHHBIC W JIOKHBIC BBICKA3BIBAHUS
HATYpAJIbHBIX quciiax, NPUBOIUTH npUuMepbI
KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUA U OTPULIAHUS BbI-
CKa3bIBAHUI O CBOKCTBAX HATYyPAJIbHBIX YHCEIL.
KoHcTpyupoBaTh MaTeMaTH4YeCKHe  NPeNJIOKeHHS
TIOMOIIIBIO CBI30K «H», «HJINY, «ECIH..., TO...».

PemiaTh TEKCTOBBIC 3aJaud apUPMETHYECKUM CIIOCOOOM
HCMO0Jb30BATH 3aBUCMMOCTH MEX]ly BEIMYMHAMU (CKOPOCTH
BpEMsi, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh

M JIp.): aHAJM3MPOBATb M OCMBICIMBATH TEKCT 3aa4u
nepedopMyIMpPOBaTh YCIOBHE, H3BJEKaThb HEOOXOIUMBIG
TaHHbIC, YCTAHABJIMBATH 3aBUCHUMOCTH MEXIY BEIUYMHAMH
CTPOMTBH JIOTUYECKYIO LIETIOUYKY PACCYKICHUMN.
MoaeaupoBaTh XOJ PEUICHUS 3a/1a4yd C MOMOILBK PUCYHKA
CXEMBbI, TAOIHUIIBL.

[MpuBoAMTH, pa3dupaTh, OLEHUBATH PA3JINYHBIC PEIICHUS
BalMCH PELICHUN TEKCTOBBIX 3ajad.

(¢

BCE Kputnuecku OLIeHUBATH HOJIyYEHHBIN pe3yabTaT
apu(METHYECKHEe |0OCYLECTBJSATh  CAMOKOHTPOJIb, TPOBEpss  OTBET  HE
necTBYS, HACOOTBETCTBHE YCIOBUIO, HAXOAUTh OIINOKH.
NBMO)KEHUE nPemaTs 3agayM Cc MOMOMIBIO Tepebopa BCEX BO3MOXKHBIN
MOKYIIKH BApUAHTOB.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHS apU(DMETHKH.
Harasignas [Touka, npsimasi, PacmosHaBarb, Ha ueprexax, pHUCYHKaxX, OINMCHIBATH,
reoMeTpHs. OTPE30K, JIyY. UCTONB3Yys TEPMHUHOJIOTHIO, M M300paxaTb C TIOMOIIbIO
JInnun UIlomanast. YepTEXKHBIX UHCTPYMEHTOB: TOUKY, NMPSAMYIO0, OTPE30K, JIyd,
Ha 3MepeHre UIMHB] yToJl, JIOMaHY, OKPYKHOCTb.
IJIOCKOCTH OTPE3KA, PacnozHaBatb,  NpUBOAUTHL  NpHUMEPbl  OOBEKTOB
(12 v) METPUYECKUE peaJbHOro MHpa, HMELIMX (OpMy H3Y4YEHHBIX (uryp,
€AMHUIIBI OLICHUBATh UX JINHEHHBIE pa3MepHI.
n3MepeHus JUIMHbL Mcnoab30BaTh JTMHENKY U TPAHCIIOPTHP KAK MHCTPYMEHTHI
OKpYy>KHOCTb Y| JUIsl TIOCTPOEHUSI M U3MEpPEHUs: M3MepPATh JJIUHY OTpe3Ka,
KpYT. BEJIMYMHY yIJa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
[TpakTHueckas 3aJJaHHOM BEJIMYMHBI, OTKJAABIBATH LUPKYJIEM paBHbIE
pabota OTpE3KH, CTPOMTH OKPYKHOCTh 33JJaHHOIO pajuyca.
dloctpoenue y3opa M300paxkars KOH(QUIYypalul Te€OMETpUYECKUX (Uryp Hu3
M3 OKPY>KHOCTEM». | OTPE3KOB, OKPY>KHOCTEH, WX YacTell Ha HEJIMHOBAHHOW U
Yroim. [Ipsimoit,| keTuaroii Oymare; mpeajiaraTb, ONUCHIBATH M 00CYKIaTh
OCTpBIH, TYHOW U CHOCOOBI, AITOPUTMBI IOCTPOEHUSI.
pa3BEépHYTHIA yribl| Pacmo3HaBaTh W M300paxkaThb Ha HEJIWHOBAaHHOM U
3mepenue yriaoB. | KJeTdaTol Oymare mpsiMoil, OCTpbId, TYIoO#, pa3BEPHYTHIN
[TpakTHueckas YIJIbl; CPAaBHUBATh YIIBL.
paboTta BbruncasiTh JUIMHBI OTPE3KOB, TIOMAHBIX.
dToctpoenne ITonnmaTe W HMCHONB30BaTh IMIPU  PEUICHMM  3ajad
YTJIOB» 3aBUCHUMOCTH MEXIy CIMHHLIAMU METPHUYECKON CHCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUYECKMMM CHCTEMaMU MeEp;
BBIPaKaTh JVIMHY B Pa3JIMYHBIX CIMHNALAX H3MEPEHUSL.
HccaenoBars ¢Gurypsl M KOHGPUIYpALMH, HCIOIb3YS
i (poBbIE pecypchl
OobiknoBe [[poOb. IlpaBuns- MoaeampoBaTthb B rpaguueckoi, mpeamMeTHol dopme, ¢
HHbIE Hble M HENPaBMJIb- IOMOIIbIO KOMIBIOTEPA NOHSITHS U CBOICTBA, CBA3aH-




apoou HBIC JIpoOu.| HbIE C OOBIKHOBEHHOH APOOBIO.

(48 u) OcHOBHOE cBOWCTBO| UHTATH M 3aNMCHIBATH, CPABHUBATH OOBLIKHOBCHHBIE
npobu. CpaBHeHue ApodOU, mpeiaraTh, 000CHOBBIBATH M 00CYKAaTh CIIOCO-
npobeii. OBl ynopsiiounBaHust Apooeil.

CroxxeHue 1 N300paxkarh 0OBIKHOBEHHbIE IPOOU TOYKaMU Ha KOOP-
BBIYMTAHUE OOBIK- | JMHATHOW MPSMOIL; HCIOJb30BATH KOOPAWHATHYIO MpSi-
HOBEHHBIX JpOOei. MYIO JUIsl CpaBHEHUS ApoOeH.
CmemanHast 1po0Ob, ®OpPMYJIHPOBATH, 3aIMCHIBATH C IIOMOIIHIO OYKB OCHOB-
VYMHOXKEHUE U Jie- HOE CBOMCTBO OOBIKHOBEHHOM JpoOH; MCMOJIb30BaTh OC-
IICHUE OOBIKHO- HOBHOE CBOMCTBO APOOH JUIsSI COKpAIIEHUs ApoOeii u mpu-
BEHHBIX npobeii; BeipeHus qpodu K HOBOMY 3HAMEHATEIIO.
B3auMHO-00paTHbIe | [IpeacTaBasATh CMEIIaHHYIO JPOOb B BUIE HEMPABUIIb-
npoOu. HOM M BBIIEIATH LEIYI0 YaCTh YUCia U3 HENPaBUIbHON
Pemenue Zpo0wu.
TEeKCTOBBIX 337134, BBINOJHATH apudmeTnyeckue 1eHCTBUS C OOBIKHOBEH-
COJIeprKaIINX HBIMU JpOOSIMU; IPUMEHSITh CBOWCTBA apU(PMETUUECKUX
npobu. OCHOBHBIE ACUCTBUIA IS palliOHATM3AIIHI BBIYMCICHUH.
3ajjaud Ha 1poOu. | BBINOJIHATH NPUKUJKY U OLIEHKY pe3yJIbTaTa BblYHCIe-
[lpumenenvne OykB| HUM; MPeAJIaraTb U MPUMEHATH MPUEMBI IPOBEPKH BBI-
ISl 3a1IUCH YUCJICHUM.
MATEMATUYECKHAX IIpoBoauTh Hccne0BaHUS CBOMCTB ApO0EH, OMUpasch
BBIPAKEHUM U HA YKCJIOBBIE KCIIEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
MPETTOKECHHI KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
JIpOOsX, NPUBOAUTH MPUMEPHI K KOHTPIIPUMEPHI, CTPO-
UTb BBICKA3bIBAaHUS U OTPULIAHUSI BBICKA3bIBAHUM.
Pemath TeKCTOBBIE 337U, COAEPIKAIINE JPOOHbBIE T1aH-
HBIE, ¥ 337]a41 Ha HAXOKJEHHUE YaCTH LIEJIOTO U LEIOTO
I10 €r0 YacTH; BBISABJATH UX CXOJCTBA U PA3JINYUSL.
MopenupoBaTh X0 pEIICHU 33Ja4H ¢ TOMOLIBIO PU-
CYHKa, CXEMBbI, TAOJIUIIBI.
IIpuBoauTH, pa30upaTh, OLICHUBAThH PA3JIMYHbIE pEllIe-
HUS, 3aIIUCH PEIICHUH TEKCTOBBIX 3a/1a4.
KpurHyecku oneHMBaTh NOJTYYEHHBIN pe3yibTar, OCy-
IIECTBIISATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha COOTBET-
CTBHE YCIIOBHIO, HAXOUTH OIINOKH.
3HAKOMMTBCS C HICTOpHUEN pa3BUTUS apU(PMETHUKH.
Harasauasa | MHoroyroiasHuk.. | OnuceiBaTh, HCIOJIb3Ysl TEPMUHOJIOTHIO, H300paKaTh C
reomerpusi. | YeTbIpEXYroJbHUK, MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, MoJe-
MHOroyrojip | IpSMOYTOJIbHUK, | JIAPOBATh U3 OyMaru MHOTOYTOJbHUKH.
HUKH KBajpar. IIpuBoauTH NpUMeEpsl 00BEKTOB PEATLHOTO MUPA, UMEIO-

10 v) [TpakTrueckas mmx (OpMy MHOTOYTOJILHHUKA, IPSIMOYTOJIbHHUKA, KBA-

pabota «Iloctpo- | mpara, TpeyrojbHUKA, OLICHUBATh UX JIMHEHHBIE Pa3MephI.

CHHUC MPAMOYTOJIb-
HHUKa C 3aJJaHHbIMH

CTOpOHAMHU Ha
HEJTMHOBAHHOM
Oymare».
TpeyronabHUK.
IImomans "

NEePUMETP NPSMO-

BoruucasaTs: nepuMeTp TpeyroibHUKa, NPSIMOYTOJIbHU-
Ka, MHOTOYTOJIbHHUKA; TUIOIIAIb IPSIMOYTOJIbHUKA, KBa-
npara.

HN300paxkaTh 0CTPOYroibHbBIE, TPSIMOYTOJIbHBIE U TYITO-
YLOJIbHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HETMHOBAHHOM U KJIETYaTON Oymare KBa-
Jpatr 4 IpsAMOYIOJIbHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath CBOICTBA NPAMOYTrOJIbHUKA, KBaApaTa my-




TUYHBIX TPOOEiH.
JencTBus v
JECATUUHBIMU
Ipo0sIMHU.
OkpyriieHue
JECATUIHBIX
Ipobeii.

Pemenne Ttekcro-
BBIX 3amad,
COJIeprKaIIIX
JIpo0wu.

OcHOBHBIE 3a-
Jlaud Ha 1poOu

YrOJIbHUKA 1| TEM SKCIIepUMEHTa, HaOII0ICHUS, U3MEPEHHUSI, MOJIEIIH -
MHOT'OYI'OJIbHUKOB,| POBAaHHUS; CPaBHUBATh CBOMCTBA KBaJpaTa U IpsIMO-
COCTaBJICHHBIX W3 YrOJIbHUKA.
IPSIMOYTOJIbHUKOB, KoHCTpyHpoBaTh MaTeMaTUYECKUE IPEIIOKEHUS C T10-
€IMHUIIBI MOIIIBIO CBSI30K «HEKOTOPHI», «11000i». PacnosnaBaTth
U3MEPEHUS VCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS O MHOTOYTOJIbHU-
TUIOUIA/IH. Kax, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI.
[Tepumetp HccnenoBath 3aBUCMMOCTSD IJIOLIAM KBajpaTa OT -
MHOTOYTOJIbHUKA. | HBI €[0 CTOPOHBI.
Hcnonb30BaTh CBOMCTBA KBAIPATHOW CETKHU IS TOCTPO-
eHust GUryp; pa3douBaTh MPSIMOYTOJILHUK HA KBaIpaThl,
TPEYroJbHUKH; COCTABIATH (PUTYPHI U3 KBAAPATOB U
MPSIMOYTOJIBHUKOB M HAaXOJUTh UX TUIOIIAb, pa30MBaTh
¢Gurypsl Ha IPSMOYTOJILHUKU U KBAaJpaThl U HAXOUTh
UX IJI0IIA/b.
BbipaxkaTh BeJIMUMHY IUIOIIAIM B PA3JIMYHBIX €IMHUIAX
M3MEpPEHUS] METPUYECKON CUCTEMBI MEp, IOHUMATH U HC-
M0JIb30BaTh 3aBUCUMOCTU MEX/1y METPUUYECKUMHU €11~
HULIAMHU U3MEPEHHUS TUIOLIA/IH.
3HAKOMUTBCS C MPUMEPAMU TPUMEHEHHUS TJIOMIAAN U
nepuMeTpa B IPAaKTUYECKUX cuTyauusax. Pemars 3a1a-
YU U3 pealbHOM )KU3HH, MpeJIaraTb 1 00CyX/1aTh pa3-
JIMYHBIE CIIOCOOBI pellIeHus 3a1a4
MecsaiTuunble | [JecaTnunas IIpencraBasATh AecATUYHYIO JpOOb B BU/I€ OOBIKHOBEH-
1poon 3aIuch IpoOeH. HOH, YUTATh U 3aIIUCHIBATH, CPABHUBATH JICCITUYHbBIC
38 u) CpaBHenue aecs- | ApoOH, mpejaratb, 000CHOBBIBATh U 00CYXAAaTh CIIOCO-

ObI YHOPSIIOUMBAHUS IECATUYHBIX Jpo0eit.
N3o00paxkath necaTuyHble 1poOU TOUKaMU Ha KOOPU-
HATHOM MPSIMOM.

BoISIBJASITH CXO/ICTBA U pa3InyMsl IpaBUi apupmeTrye-
CKHX JIEHCTBUI C HATYpaJbHBIMU YMCIAMU U 1ECATUY-
HBIMU JAPOOSIMU, OOBSICHATDH HX.

BbInoaHAThL apupmMeTHyeckre AeUCTBUS C JeCATUYHBI-
MU Apo0SIMHU; BHINOJHATH MPUKHUIKY U OLEHKY pe3yJib-
TaTa BBIYMCIICHUH.

IIpuMeHsTH CBOMCTBA apuMETUUECKUX ASHCTBUM IS
panMoHaNN3alliY BBIYUCIICHHI.

IIpuMeHATH TPaBUIIO OKPYTJIEHUS IECATUUHBIX IpoOeit.
IIpoBoauTh Hccneq0BaHUs CBOMCTB JECATUYHBIX JAPO-
Oei, onupasich Ha YUCIIOBBIE SKCIIEPUMEHTHI (B TOM
YHCJIE C TOMOIIBIO KOMITbIOTEPA), BBIABUTATh THIIOTE3bI
U IPUBOJUTH UX 00OCHOBAHMUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O
JIpo0sX, IPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPO-
UThb BBICKA3BIBAHNS U OTPULIAHMS BBICKA3bIBAHUN.
Pemath TeKCTOBBIE 3a71a4u, COIEpIKaIIME IPOOHBIC 1aH-
HBIE, U Ha HaXOXKACHHUE YaCTH LEJIOr0 U LEJIOT0 10 €ro
YacTH; BBIABJSATH UX CXOJCTBA U Pa3IUYHMsL.
MopenupoBaTh X0 PEIICHU 3aJa41 ¢ TOMOLIBIO PH-
CyHKa, cxeMbl, Tabnuisl. IIpuBoauThH, pa3oupars, one-
HHMBATb Pa3JIMYHBIC PEIICHNUS, 3alIMCH PENICHUH TEKCTO-




BBIX 3a/a4.

OnepupoBaTh IpOOHBIMH YHCIAMH B PEATbHBIX )KU3HEH-
HBIX CHTYaIUsX.

KpuTnyecku olleHUBATH MOJIy4YEHHBIH pe3yabTar, OCy-
IIECTBIISTH CAMOKOHTPOJIb, IPOBEPSISE OTBET HA COOTBET-
CTBHE YCIIOBHIO, HAXOUTH OIINOKH.

3HAKOMHUTBCS C ICTOPHEH pa3BUTHS apUPMETHKH

Harasignas | MHororpanauku. | Pacrmo3HaBaTh Ha yepTekax, pUCyHKax, B OKpyKaro-
reomerpus. | M300paxenue [IeM MUpE NMPSMOYTOJIbHBIN Mapajuienenune, Kyo,
Tesa U MHOTOI'PAaHHUKOB. | MHOT'OI'PAaHHUKH, OIIUCBIBATD, UCII0JIb3Ysl TEPMUHOJIO-
¢purypst B Mogenu mpo- T'MI0, OLICHUBATh JINHEHHBIE Pa3MEPBI.
MPOCTPAHCT | CTPAHCTBEHHBIX IIpuBoaANTHL IpUMEPHI 0OBEKTOB PEATHLHOIO MHpa, UMe-
Be Tel. 101X (opMy MHOTOTpaHHHKA, IPSMOYTOJIBHOTO TTapas-
(CRY) [IpssMmoyrosbHBINA | JIenenuiena, Kyoa.
napayuienenunen, | M3o0paxarh Ky0 Ha KieTyaTol Oymare.
ky0. Pa3séprku | MccenoBaTh cBolicTBa KyOa, MPSIMOYTOJIBHOTO TIapal-
Kyba W mapaiie- | Jelenumneaa, MHOTOTPAaHHUKOB, UCIIONIb3Ysl MOJIETIH.
Jenunena. Pacno3HaBaTh M n300pakaTh pa3BEPTKU KyDda U mapa-
[TpakTrueckas nenenumnena. MoaeaupoBaTh Ky0 1 napajuiefienumnes u3
pabora «Pa3BépT- | Oymaru u npo4Ynx MaTepuaioB, 00bICHATH CIIOCOO MO-
Ka KyOa». JETUPOBAHMUSL.
O06béM KyOa, | HaxonuTh n3MepeHus, BBIYUCIATH IUIOIIA/(b IOBEPXHO-
MPSIMOYTOJIBHOTO | CTH; 00BEM Ky0a, MPSMOYTOJIBHOTO MapaliieNenumnesaa;
napajuieJienunesia | HCcJeg0BaTh 3aBUCUMOCTh 00bEMa Ky0a OT JAJIMHBI €r0
peOpa, BBIIBUTaTh 1 00OCHOBBIBATH TUIIOTE3Y.
HabaroaaTh U IpoBOAMTH aHAJIOTUN MEXy MTOHATUSMU
IIoIaAu U 00bEMA, MepUMeTpa U MO ITOBEPXHOCTH.
Pacno3zHaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSI O
MHOTOTpaHHHUKaX, MPUBOAUTH IIPUMEPHI U KOHTPIIPUME-
PBl, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBa-
HUM.
Pemiate 3a1aun U3 peasIbHON KU3HU
[ToBTopenue | [loBTOpEeHUE BoruncasaTs 3HaUEHUS BBIPAXKEHUH, COJIEP/KAMX HATY-
i 00001IeHHEe | OCHOBHBIX pabHBIC YHCIIa, OOBIKHOBEHHBIE M IECATUYHBIE TPOOH,
10 49) MIOHATUN BBINOJIHATH [TPE0OpPa30BaHUS YHCEIL.

U METOJIOB Kypca
5 Kitacca, 0600-
[ICHUE 3HAaHUN

Bri0upars criocod cpaBHEHHUS YHCEN, BEIYUCICHUH,
MPUMEHSITh CBOMCTBA apu(PMETUISCKUX NEHCTBUM st
parMoHaIN3aIlY BRIYUCIICHHH.

OcyuecTBAATH CAMOKOHTPOJIb BBIMOJHSAEMBIX JIEHCTBUMA
Y CaMOTIPOBEPKY pPe3ysbTaTa BEIYUCICHUH.

PemaTtp 3a1aun u3 peajabHOM )KU3HU, IPUMEHSTh MaTe-
MaTUYECKHUE 3HAHUS TSl pEIICHUS 3a/1a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB.

Pemathp 3a1a4n pa3HBIMH CIIOCOOAMH, CPAaBHUBATh
CIIOCOOBI pelIeHs 3a/1a4H, BRIOUPATh PAIlHOHATBHBIN
CI10c00.




6 xiacc (175 4)

HasBanmue
pa3aeJa (TemMbl)
Kypca (uncyo | OcHoBHOE OcHOBHbIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
4acoB) coJepIKaHue
HarypanbHbie Apudmernueckue BremmonasaTe  apudMernyeckue  JIEHCTBHS  C
ymncaa JIEUCTBUSI C MHOT'03HaYHBbIMU HaTypaJbHbIMU YHUCIIAMH,
(30w MHOTO3HAYHBIMU HaXOJUTh 3HAUYCHUS
HaTypaJlbHBIMH YHCIIOBBIX BBIPAXKEHHUH cO CKOOKamMu U 0e3 CKOOOK;
yyciaMu. YHCIIOBBIE | BBIYUCIATh 3HAYEHHSI BBIPAXKEHUI, COJEpiKalluxX
BhIpa- CTENEHH.
KEHUS, NOpSAOK | BRIMOMHAT, OPUKUAKY M OLEHKY 3HaYeHUi
JIEHCTBHM, HC- YUCJIOBBIX  BBIPDAKEHHUM, INPUMEHATh  IPUEMBI
MOJIb30BaHUE MIPOBEPKHU pe3ybTaTa.
cko0ok. Okpyriie- Hcnonp3oBatk npu BBIYUCIICHHSIX
HUE  HATypaJbHBIX | IEPEMECTUTEIHHOE U COYETATeNIbHOE CBOWCTBA
YHCell. CIIO)KEHMSI U YMHOXEHHS, paclpeesInTeIbHOe
Jlenutenu u KpaTHbIE | CBOMCTBO YMHOXXEHHSI OTHOCHTENBHO CJIOKEHHUS,

YHCIIa;
HanOOJBIINUIA 00U

JIETUTEIb u
HaMMEHBIIIee O00IIee
KpaTHoE.
Paznoxkenue umcnia
Ha TPOCTHIE
MHOJKHUTEIIH.
Jenumocts CyMMBI

i MIPOU3BEICHUS.

[{enmenue ¢ ocraTkoMm.
PemieHne TEKCTOBBIX
3a/1a4

CBOMCTBa apU(PMETHUECKUX AEUCTBUM.

Hccnenosathb YHCIIOBBIE 3aKOHOMEPHOCTH,
MPOBOJIUTH YUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTATH U
000CHOBBIBATH TUIIOTE3EI.

dopMynHpoBaTh  ONpEACIICHUS  JACIUTENS U
KpaTHOTO, HauOOJbIIEro OOILIero MAenuTeNns |
HaWMEHBIIIETO OOIIer0 KpaTHOTO, TMPOCTOTO U
COCTABHOT'O YMCEN; UCIIOJIb30BaTh 3TU MOHATHUS MPHU
pelieHuy 3a1ay.

[TpuMeHSTh anTOPUTMBI BRIYUCIICHUS HAUOOIBIIIETO
o0mero AenauTelIs MW HaWMEHBIIEro  OOIIEro
KpPaTHOTO JIByX 4YHUCEN, QJITOPUTM PA3I0KEHUS
YHUCJIa Ha POCTHIE MHOKHUTEIH.

HccnenoBath ycnoBus 1enuMocTi Ha 4 U 6.

UccnenoBath, o00Cyxknarb, (QopMyIupoBaTh U
00OCHOBBIBATh  BBIBOJl O YETHOCTH  CYMMBI,
IIPOU3BCACHUSA: JABYX YETHBIX YHUCCII, ABYX

HEUETHBIX YMCIIe, YETHOTO U HEUETHOTO YK CEII.

UccnenoBate CBOMCTBAa JI€TMMOCTH CYMMBbI U
MIPOU3BEICHUS YUCET.
[IpuBoguTe TpuUMEpBl YHCEd C  3aJaHHBIMH

CBOWMCTBaMH, pacro3HaBaTh BEpPHBIE M HEBEPHBIE
YTBEPXKACHUA O CBOHCTBax YUCCII, OIPOBEPrarb
HEBEpHbBIC yYTBEPKIACHUS c TTOMOIIIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4eCKHE TPEUIOKCHHS C
MTOMOIIIBIO CBSI30K «H», «HJIH», «ECIH. .., TO...».
Pemrate TexcToOBEIE 3aJa4yl, BKIIIOYAKOIINEC ITOHATUA
JETUMOCTH, apruMEeTHUIECKIM crocooom,
UCIIONIb30BaTh  mepedop  BCEX  BO3MOXKHBIX
BapHAHTOB.




MonenupoBaTh XOJ peuleHHs 3a7adyd ¢ MOMOUIbIO
PHUCYHKA, CXEMbI, TAOJIHIIBI.

[IpuBonuTh, pa3dupaTh, OLIEHUBATH PA3JIUYHBIC
pelieHus, 3aMucH perieHi TeKCTOBBIX 3a/1a4.
Kputnueckn oreHuBaTh NOMYyYEHHBIH pe3yibTar,
HaXOJUTh OIIMOKH, OCYIIECTBISATH CAMOKOHTPOIIb,
MIPOBEPSIsl OTBET HA COOTBETCTBHE YCIOBUIO

Harasignas [lepnennukynapuele | Pacrio3HaBaTh Ha uepTexax, PUCYHKax Clydyau
reoMeTpus. IpsIMBIE. B3aUMHOTO PACIIOJIOKEHUS IBYX MPSAMBIX.
IIpsimble Ha [TapatensHbIe N3o6paxaTh c [IOMOIIBIO YEPTEKHBIX
ILUIOCKOCTH IpsIMBIE. MHCTPYMEHTOB Ha HEJIMHOBAaHHONM M KJIeT4aTOH
(7 v) Paccrostnue mexnay | Oymare JBe IMepeceKaroluecs TMpsMbIe, JBE
JIBYMS TOY- napajjiesibHble  MpsMble,  CTPOUTb  IPSMYIO,
KaM{, OT TOYKHM JO | NEPHEHIUKYISPHYIO JaHHOM.
npsMoit, 1uu- [IpuBoauTe  mpuUMEpbl  NApaICIBHOCTH U
Ha nyTu Ha | NEPIEeHIUKYJISIPHOCTU IPSIMBIX B IPOCTPAHCTBE.
KBaJJpaTHOM CETKe. Pacnio3naBatb B MHOT'OYTOJIbHUKaX
[Tpumepsl MpsAMBIX B | NEPHEHIUKYJISAPHbIE U IapaJJICIbHBIE CTOPOHBI.
pOCTpaH- N300paxaTh MHOTOYTOJIBHUKU C IapasielbHbIMU,
CTBE MEPIEHIUKYJIIPHbIMA CTOPOHAMH.
Haxoaute paccrosiHMe MeXIy ABYMS TOYKAMHU, OT
TOYKM 1O NPSIMOW, JUIMHY IIyTM Ha KBaJIpaTHOU
CeTKe, B TOM YHCIIE HCII0JIb3Ys LIU(POBbIE peCypChl
Jpoou OObIKHOBEHHAs CpaBHMBaTh M YNOPAAOYHMBATH JAPOOH, BHIOMpPATh
(32 4) JIpo0b, OCHOBHOE croco0 cpaBHEHUS IpOoOeH.
CBOICTBO npoo6u, | IlpeacraBnare  necsaTuyHble JpoOW B BUAE
COKpAaIllEHUE OOBIKHOBEHHBIX JIp0oO€i M OOBIKHOBEHHBIE B BHJIC

npoGeit. CpaBHeHHE
U yIopsiao-

YUBaHHUE IPOOEi.
Hecstuunbie  1poOu
U MeTpuye-

CKasl CHCTeMa Mep.
Apudmernueckue
JIEHCTBHS C
OOBIKHOBEHHBIMH U
JIECATUYHBI-

MU JIpOOSIMH.
OTHotieHue.
JleneHue B JaHHOM
OTHOIIICHUH.
Macuta0, npomnop-
HSL.

[lonaTne mnpoueHTa.
Beruucie-

HUE TMPOIEHTa OT
BEIIMYMHBI K
BEIUYMHBI 110 €€
MIPOIICHTY.

Pemienne TEKCTOBBIX

JACCATUYHBIX, HCIIOJIB30BAaTh OKBHUBAJICHTHBIC
MpECaACTaBICHUA I[pO6HI>IX YHUCCI IpHU UX CPAaBHCHUMH,
IIpH BBIYUCIICHUAX.

Hcnons3oBars JIeCATUYHBIE npobu pY
peoOpa3oBaHUU BEIMYUH B METPUUYECKOM CHUCTEME
Mmep.

Bemonuate  apudmermueckue — ACWCTBUS  C

OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.
BbrluncnaTe 3Ha4YEHWS BBIPAXKEHUH, COJEpKalIUX
OOBIKHOBEHHBIE U JIECATHUYHbIE APOOU, BBIOJIHATH
npeoOpa3oBanuss  ApoOeil, BbIOMpaTh  CIOCOO,
MPUMEHSTh CBONCTBa apu(METHUYECKHX AeWCTBUN
JUIS paliiOHAIN3alMK BIYMCIEHUH.

CocTaBniTh OTHOLIEHUS M NPOMOPLUH, HAXOIUTh
OTHOIIECHHUE BEJIMYMH, JEJIUTh BEIMYMHY B JAHHOM
OTHOIIECHHUHU.

Haxonuts 5KCiepuMEHTAIBHBIM ITYyTEM OTHOLICHUE
JUIMHBI OKPY’KHOCTH K €€ IUaMETpYy.
WuTepnperupoBarh Macmrad Kak OTHOIICHUE
BEIMYUH, HAXOIUTh MacliTad IUIaHa, KapThl U
BBIUUCIISATh PACCTOSHHSL, UCTIONB3YS MacIITal.
OOBACHATHh, YTO TaKO€ TMPOIEHT, YIOTPEOIATH
000pOTHI PEYM CO CIOBOM «IIPOIEHT». BbIpaxkaTh




3az1ad, co-
JepKalmx Apodu u
IIPOLICHTBI.
[IpakTnueckas
pabora «OTHO-
HICHUE JUTUHBI
OKPYKHOCTH K €€
JTUaMETpy»

MPOIEHTBI B Jpo0SAX W JApoOM B TPOICHTAX,
OTHOIICHHE ABYX BEIMYHMH B MTPOICHTAX.
BbluncnsTe MpOLEHT OT 4YMcia W YUCIO MO €ro
MIPOIICHTY.

Okpyrnare  1gpodu U
NPUOIMKESHUS YHCEIL.
Pemarp 3amaun Ha 4YacTH, MPOILEHTHI, MPOMOPIHH,
Ha HAaXOXJEHUE JpoOH (IPOIEHTA) OT BEIHMYMHBI U
BeMIMYUHBI 10 €€ Jpobu (IpOLEHTy), ApooH
(mporeHTa), KOTOPBI COCTaBJISIET OJIHA BEJIMYMHA
or napyroi. IlpuBoauth, pa3dupaTh, OLIEHUBATH
pa3UyHbIe PEUICHHUs, 3alUCH PEUICHUH TEKCTOBBIX
3a/ad.

W3Bnekath wHPOpPMAIUIO U3 TAOIUII U TUArpaMM,
HUHTEPIPETUPOBATH TabJIMYHbIC JAaHHBIE,
ONpeNeNaATh HauOoybllee W HAUMEHbIIEe W3
MIPEJICTABICHHBIX JTAHHBIX

ITPOLICHTHI, HaxoauThb

Harasignas OceBast cummerpus. | Paco3HaBate Ha YepTe)kax M H300paKEHUSIX,
reoMeTpus. [lenTpanbHas n3o0paxkaTb OT PYKH, CTPOUTh C IIOMOIIbIO
Cummerpus CUMMETpPHUS. UHCTPYMEHTOB  (urypy  (OTpe30K, JIOMaHYIO,
(6 9) ITocTtpoeHnue TPEYTONbHHUK,  MPSIMOYTOJIBHHUK,  OKPYKHOCTD),
CUMMETPUYHBIX CUMMETPUYHYIO JaHHOW OTHOCHUTEJIBHO MPSIMOH,
dburyp. TOYKH.
[TpakTrueckas Haxomute mpuMepsl CUMMETPHUH B OKpYKaIOILIEM
pabota «OceBas MHUDE.
CUMMETPUSD). MopnenupoBath M3 Oymarm  1Be  (UTYpBHI,
Cummerpus B | CHMMETPHUYHBIE OTHOCUTEIJILHO IIPSIMON;
IIPOCTPAHCTBE KOHCTPYHpPOBaTh I€OMETPUYECKHE KOHQUTYpalUH,
UCIOJIb3Ysl CBOWCTBO CHUMMETPUHM, B TOM YHUCIE C
TTOMOIIIBIO ITU(DPOBBIX PECYPCOB.
HccnenoBaTh  cBOMCTBA  HM3Y4eHHBIX  (uryp,
CBSI3aHHBIE c CUMMETpHeH, UCIIOJIB3YS
HKCHEPUMEHT, HaOII0IeHHE, MOJIETTUPOBAHHE.
OO6ocHOBBIBaTh,  OMpOBEpraTh €  IOMOIIbIO
KOHTPIPUMEPOB YTBEPKIAECHUS O CHMMETPUU UTYD
Beipakenus [Ipumenenue OykB | Micnonb30BaTh OYKBBI A1 0003HAYEHUS YUCEIN, IPU
¢ OykBamu JUISL 3aITUCH 3alMCHU MaTEMaTHUUECKUX YTBEPKIEHUH, COCTABIIATh
(64) MaTEeMaTUYECKUX OYKBEHHbIE BBIPAXKEHHUSI 110 YCIOBUIO 33/1a4H.
BBIPAXEHUH U Hccnenosath HECJIOXKHBIE YHCIIOBBIE
MPETIOKEHUH. 3aKOHOMEPHOCTH, HCIOJb30BaTh OYKBBI ISl HX
BykBeHHBIE BbIpaxe- | 3alMCH.
HUS W YHUCIOBBIC | BeluMcnsaTh 4YMcIOBOE 3HaueHHE OYKBEHHOT'O
MOJICTAHOBKHU. BBIP)XEHUS MPH 33/IaHHBIX 3HAYCHUSAX OYKB.
bykBeHHbIE 3anuceiBaTh (POpPMYJBI: TEpUMETpa M  IUIOMIAIN

paBEHCTBA, HAXO0XK-
JIEHUEe HEU3BECTHOIO
KOMITOHEHTA.
DopmyIibl

MPSMOYTOJIbHHUKA, KBaJpaTa; IJINHBI OKPYKHOCTH,
IUIOMIAIM KPYTa; BBIMOTHATH BBIYHUCICHHS IO 3TUM
bopmynam.

CocTaByath (GOpMyIIbI, BRIPAKAIOIIAE 3aBHCHMOCTH
MEX1y BeTHUYNHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE;
LICHA, KOJIUYECTBO, CTOMMOCTb;
MIPOU3BOJIUTENBHOCTh, BpeMsi, 00bEM  PabOTHI;




BBITTIOJIHATH BBIYUCIICHUS I10 OTUM (bOpMy.]'IaM.

Haxonuts HEU3BECTHBIN KOMIIOHEHT
apu(pMeTHYECKOro AeHCTBUS
Harasinnas YeTbIpEXYroNbHUK, N300paxkaTh Ha HETMHOBAHHONW W  KJIETYATOH
reoMeTpus. IIPUMEPBI Oymare c MCII0JIb30BaHUEM YEePTEKHBIX
Durypsl YeThIPEXYTOJbHUKOB. | HHCTPYMEHTOB YETBIPEXYTOJIbHUKU C 3aJaHHBIMU
HAa IVI0CKOCTH [TpsIMOYTONIBHUIK, CBOMCTBAMM: C MApaUICIbHBIMU, IEPIEHAMUKY-
(14 v) KBaJpar: CBOWCTBA JSIPHBIMM, PABHBIMU CTOPOHAMH, NPSAMBIMU YIJIAMH
CTOPOH, YIJIOB, | U JIp., PABHOOEIPEHHBIN TPEyroJbHUK.
JMaroHaJyeu. [Ipemnarate 1 006CyXaaTh CIOCOOBI, AITOPUTMEI T10-
W3mepenue  yriioB. | CTPOEHHUS.
Bunst Tpeyrosb- | Mccnenosars, UCIIONb3Ys DKCIIEPUMEHT,
HUKOB. HabmroAeHue, MOJIEJIMPOBaHUE, CBOICTBa
[Tepumetp NpsIMOYTOJIbHMKA,  KBajpara, pa30uBaTh  Ha
MHOT'OYTI'OJIbHUKA. TpeyroibHUKU. (OOOCHOBBIBaTh, OIpPOBEprarb C
[Inomanp  ¢GUrypHl. | MOMOIIBIO  KOHTPHPUMEPOB  YTBEPXKICHUS O
Dopmyisl Iepu- | NpsAMOYIOJIbHUKE, KBaJpaTe, pacliO3HaBaTh BEPHBIC
MeTpa M IUIOIIAJMU | U HEBEPHbIE YTBEPKICHUS.
IIPSIMOYTOJIBHUKA. W3mepsATs M CTPOUTH € IOMOIIBIO TPAaHCIOPTHPA
[TpuOnmx€HHOE U3- | yribl, B TOM YHCJIE B MHOTOYI'OJIbHUKE, CPAaBHUBAThH
MEPEHHE  IUIOIIAJU | yIJbl; PACIO3HABAaTh OCTpbIE, NpPsSMbIE, TYIBIE,
duryp. Pa3BEPHYTHIE YTJIbI.
[TpakTnueckas PacrnioznaBars, n300paxkaTb  OCTPOYIOJIbHBIM,
pabora  «[lnomanp | NpIMOYroOJabHBIA, TYNOYTOJIbHBIN, paBHOOEIpEH-
Kpyra» HBII, PABHOCTOPOHHUI TPEYTOJIbHUKH.
BbruncnsTe nepuMeTp MHOTOYroJIbHHKA, IUIOIIAb
MHOTOYTOJIbHUKA pa30ueHreM Ha MPSIMOYTOJIbHUKH,
Ha paBHbIE (QUIYpbI, HCIIOJIB30BaTh METPUUYECKHE
€IMHUILIBI U3MEPEHHUS JUIMHBI U IJIOUIA/IH.
IMoaoxurensbusie | [IpsamoyronsHas OOBSCHATD " WJUTFOCTPUPOBATh MIOHSATHE
i OTpUIIATEeIbHBIE | CUCTEMA KOOPAMHAT H{ MPSAMOYTOJIbHON CHUCTEMBI KOOpJAUHAT Ha
yHciaa IIJIOCKOCTH. IJIOCKOCTH, UCII0JIb30BATh
(40 9) KoopauHatsl TOUKM H{ TEPMUHOJIOTHIO;  CTPOMTH HA  KOOPAMHATHOU
IUIOCKOCTH, aOCLHUCC{ IMIIOCKOCTH TOYKM U GUTYpbl MO  3aJaHHBIM
Y OpAMHATA. KOOpJAWHAaTaM, HaXOJUTh KOOPINHATHI TOUEK.
CronGuarsie 1 Uurtath cTonbuaThie U KPYroBble AUarpaMMbl;
KPYTOBbIE AMAarpaMMbl| HHTEPIPETUPOBATh JaHHBIE; CTPOUTH CTOJIOUATHIE
[TpakTiueckast paboOT{ qUArpammbl.
«IlocTpoenue Hcnonp3oBate MH(OpMAINIO, MPEICTABICHHYIO B
JUarpaMm». TabiuIax, Ha quarpaMmax Juisi pelIeHns TEKCTOBBIX
Pemenne  TekcTOBBD 3a1ay M 3a/1a4 U3 pealbHON )KU3HU.
3ama4y,  coaeprKaluy
JaHHBIE, IPEJICTAB-
JIEHHBIE B TAOJIUIAX ¥
Ha MarpaMmax
IIpencraBaenue | [IpsmoyronbHas OOBACHATH U WUTFOCTPUPOBATH MOHATHE
J{aHHBIX cUCTEeMa KOOpAMHAT | MPSMOYTOJIbHOU CUCTEMBI KOOpJAUHAT Ha
(6 9) Ha IUIOCKOCTH, UCIIOIB30BAaTh TEPMUHOJIOTUIO; CTPOUTH

ITIJIOCKOCTH.
TOYKHU

Koopaunatsl

Ha KOOPJIWHATHOW TUIOCKOCTH TOYKU M (UTYPHI 11O
3aJJaHHBIM KOOpJIMHATaM, HAXOJWTh KOOPAWHATHI




Ha IJIOCKOCTH,
abciucca u opAuHaTa.

TOYEK.
YuraTh cTonOUYaTHIe U KPYTOBBIC AUArPaMMBbI;

Croiibuarsie ¥ | HHTEPIPETUPOBATH JIAHHBIC, CTPOUTH CTOJI0YATHIC

KpPYyTOBBIC JarpamMmel.

JMarpamMMmbl. Hcnonb30Bath HHGOPMAIIHIO, IPECTABICHHYIO B

[TpakTHdeckas TabIuIax, Ha quarpaMmax Jisi perIeHus TeKCTOBBIX

pabota «IlocTpoeHue | 3a1a4 1 3a/1a4 U3 peaTbHON KH3HU.

JarpamMmm.

Pemrenne TEKCTOBBIX

3a/1a4, CoJepKalIux

JIaHHBIE,

MPEICTaBICHHBIE I

TadaIuLIax u Hi

Jarpammax
Harasianas [TpstMmoyTONBbHBIN Pacrnio3HaBath Ha YepTexax, pUCYHKax, ONUCHIBAThH
reoMeTpus. napajuielienunea, Ky0 mapamuay, Mpu3My, IWIMHAP, KOHYyC, MIap,
durypsbl npu3Ma, mupamuaa, | u300paxkaTh UX OT PYKH, MOJIEIHPOBATh U3 Oymaru,

B IIPOCTPAHCTBE
O )

KOHYC, IWJIMHAp, IIaf
u cdepa.
N3o0paxenue
MIPOCTPAHCTBEH-

HbIX ¢uryp. [Ipumepn
pa3BEPTOK
MHOTOTPaHHHUKOB,
WIMH/PA U KOHYCA.
[TpakTnueckast paboT;

IUIACTWJIMHA, TPOBOJIOKM u  ap. [lpuBoauts
mpUMepbl  OOBEKTOB  OKPYXKAIOIIEro  MUpa,
uMeromux (HopMbl Ha3BaHHBIX TEIL.

Hcnonb30BaTh TEPMUHONOTHIO: BEpILKHA, pPedpo,
rpaHb, OCHOBAaHHME, BBICOTA, PAAUYC U AUAMETP,
pa3BEpTKa.

N3yuaTh, HCMONB3Yys SKCIEPUMEHT, HAOJIOJCHHE,
W3MEpPEHHE, MOJECIMPOBAHHE, B TOM  YHUCIE
KOMIIBIOTEPHOE, M OMHCHIBATh CBOMCTBA Ha3BaHHBIX

«Co3nanue  Mopenel Tel, BBIIBIATH CXOACTBA W Pa3iInyMs: MEXKIY
IIPOCTPAHCTBEH- NUpaMHION W TNPU3MOM; MeXAy UWIHHIPOM,
HBIX QUTYp». KOHYCOM H ILIapOM.
[Tonsarue 00bémal PacriozHaBaTh pa3BEPTKH Mapauienenumena, Kkyoa,
€AVHMIIBI HU3MEPEHU; NPU3MBI, UPAMHUJBL, KOHYyca, LUINHPA;
00BbéMma. OOBEN KOHCTPYHpPOBATh JaHHBIE Tejla U3  Pa3BEPTOK,
IPSIMOYTOJIBHOTO CO3/1aBaTh UX MOJEIIH.
napajuienenunesaa, CoznaBaTh MOJENIN IPOCTPAHCTBEHHBIX (uryp (u3
KyOa, bopmynnr Gymaru, IpoBOJOKH, MJIACTUIMHA U JIp.)
00bEMa N3mepsars Ha MOJENIAX: JUTUHBL pEdep
MHOTOTPaHHUKOB, TUAMETP IIapa.
BeBoguts  Qopmyny o0bEMa MPSIMOYTOJIHHOTO
napajuiefienunesaa.
Boruucnare no ¢popmynam: 00bEM MPsIMOYTOJIBHOTO
napajuiefienunena, Kyda; HMCIONb30BaTh €IUHUIIBI
U3MepeHuss 00bEMA; BBIUUCIATH OOBEMBI  Tel,
COCTaBJIEHHBIX W3 KyOOB, THapasuieenuIe/10B;
pelarh 3a1a4M ¢ peaJbHbIMUA JaHHBIMU
IloBTOpEHHE, IToBTOpeHune BbluuciaTe 3HAYEHHs] BBIPAXKEHUHN, COAEPIKAIIUX
00001IEHHE, OCHOBHBIX MTOHATHI | HaTypajbHbIE, LENIBIE, MOJIOKUTEIBHEIC u
CHCTEeMATH3alUsl | U METO/OB KypcOB 5 I OTpUIATeIbHBIE  4YHCIa,  OOBIKHOBEHHBIE U
(20 v) 6 KJ1accoB, JeCSITUUHBIE JIpoOH, BBHINOJIHATH IpPeoOpazoBaHUs

00001EeHne I
CUCTEMATHU3ALIUA
3HAHUH

YHUCEN U BBIPAXKCHUM.
BriOupaTh crioco0 cpaBHEHUS YUCEN, BHIYUCICHUH,
IPUMEHSTh CBOMCTBA apHU(PMETHUECKUX JeHCTBUI




JUISL pallOHAIN3AI[MH BBIYHCICHHH.

Pemate 3amaum u3 peanbHOW JKU3HH, NPHUMEHSTh
MaTeMaTU4ecKue 3HAHWS Ui PEHICHUs 3a/1ad W3
JPYTUX MPEIMETOB.

Pematp 3amaun pasHbpIMH crioco0amu, CpaBHUBATH,
BBIOMPATH CIIOCOOBI PEIICHUS 3a1a4H.

OcCylecTBISAITh  CAMOKOHTPOJb  BBINOJIHSAEMBIX
JEUCTBUI 51 CaMOIIPOBEPKY pe3ynbpTara
BBIYMCIICHUI

INJIAHUPOBAHUME U3YUEHUS YYEBHOI'O KYPCA
Martematuka. S kjaacc (170 49)

Ne | Tema Koua- | IIpeamerHoe XapaKTepucTHKA AeATe1bHOCTH
BO coJep:KaHue o0yuarmuxcst
4acoB
8 1} 16
HartypajibHbie
YHCJIA U HYJIb.
I kausl
1. [Ipencrasne- | 1 HarypanbHoe uyucio.| Uurarh, 3anucbiBaTh, CPaBHUBATH
HUE YHCIIOBOY] Psn HaTypaJbHbIX| HATYpaJbHbIC YUCIIA; HPeIAraTh H
uH(pOpMaIUu gucen. Yucmo 0] 06cy:kaaTh cnocodbl yHOpsSI0UYUBaAHUS
B Ta0nMax N3o0pakenue qucel.
HaTypaJbHbIX yKcel | BeInmoaHaTh apudmeTHueckue
2. [udpsr u|2 TOYKaMH Ha JAelCTBHMSl C HATypaJlbHBIMU YHCIIaMH,
yucna KOOpJIMHATHOU BBIYHC/IATH 3HAYEHUS YHCIIOBBIX
(4ucoBOi) MPsIMOM. | BBIpa)keHUH co CKOOKaMM U 0e3 CKOOOK.
3. Otpezoxk u |3 Hecstuunas cucrema M3o00paxarb KOOPIMHATHYIO NPSIMYIO,
ero  JUIMHA. CUHCIICHUS. oTMeYaTh yuciaa  TOYKAMHU HA
Jlomanas. [To3ummonnas KOOPJIMHATHOU
MHoroyrons cucTeMa CUMCICHHS. | IPAMOM, HAXOAUTh KOOPAUHATHI TOUKH.
HUK Pumckas Hymepanus McceienoBarb CBOMCTBA HATypaJbHOIO|
KaK npumep| psaa, yucen 0 u 1 mpu CIOXEHUH U
HEMO3UIIMOHHON YMHOKEHUH.
4. [Tnockoct, | 2 cHCTeMbI cuncienus. | PemaThb 3a1aun ¢ moMolupio nepedopa
npsmasi, Jiyd, CpaBHeHue BCEX BO3MOYKHBIX BapUaHTOB.
yromn HaTypajJbHbIX 4Hcel, Pacno3HaBaTh Ha yepTekax, pHUCYHKax,
CpaBHEHHE ONUCBIBATD, UCIIOJIb3Ysl TEPMUHOJIOTHIO
5. HTxansr ul3 HaTypaJIbHBIX YUCEJI C| H300pakaTh C IOMOULIBI0 YEPTEKHBIX
KOOpJMHaTHA HYJEM. CriocoObl| HHCTPYMEHTOB: TOUKY, MPSIMYIO,
s IpsMast cpaBHEHHUs. Penienne | oTpe3ok, J1yd, yroJ, JIOMaHylo,
6. CpaBHeHue 2 JIOTUYECKUX  3a]lad.| OKPY>KHOCTb.
HaTypaJIbHbBIX Pemenune 3aga4 Pacno3naBaTh, NPUBOAMTH NPUMeEPbI
yucel nepedopom BceX| 00BEKTOB peabHOI0 MUPA, UMEIOIINX
BO3MOXKHBIX (dbopMy U3yUeHHBIX (PUTYD, OLIEHHBATH
7. [[IpencraBnenue| 2 BapUaHTOB. WX JTUHEWHBIE pa3MeEphI.
YMCIIOBOM IIpencrasnenue Hcnoab30BaTh JIMHEHKY U TPAaHCIIOPTHUD
MHPOpPMALIUU JAHHBIX B BUJE KAaK MHCTPYMEHTHI AJIS IOCTPOEHUS U
CTOJIOYATHIX TaOaMI, CTONOYATHIX M3MEPEHUs: HM3MEPATh UIMHY OTpe3Ka,
nuarpamMmax JarpaMm. BEIMYMHY YyIVIa; CTPOMTh  OTPE30K




Harmnsanaeie 3aJaHHOM  JJIMHBI, YTrOJI, 3aJaHHOMU
IIPEICTaBICHUS O| BEJINYMHBL, OTKJIAABIBATH LUPKYJIEM
¢burypax Ha paBHBIE OTPE3KH, CTPOMTH OKPYXHOCTH
IUIOCKOCTU:  TOYKa, 3aJlaHHOT0 pajuyca.
psimasi, OTpe30K, OnuceiBaTh, HCNOJAb3YSl TEPMHHOJIO-
Jdy4, yroj, JOMaHas, TMI0, HM300pakaTb C  I[OMOILBIO
MHOT'OYT'OJIbHUK. YEepTEKHBIX HMHCTPYMEHTOB U OT PYKH,
JluHa OTpe3Ka,| MOAETHPOBATh M3 OyMarn MHOTOYTOJIb-
METPHUUYECKHE HUKH.
€IMHULIbI uvebl| IIpuBoauTH npuMepsbl 00BEKTOB
JlnnHa JIOMaHOM, peaJlkHOro Mupa, HMeLIHX (opmy
MIEpUMETP MHOT'OYTI'OJIbHUKA, IpSIMOYTOJIbHUKA,
MHOT'OYTI'OJIbHUKA KBaJlpaTa, TPEyroJIbHUKA, OLeHUBATh UX
JIMHEWHBIE pa3MeEpBI.
BeruncasaTs: nepuMeTp TpPeyroJbHHKA,
IPSIMOYTOJIbHUKA, MHOTOYT'OJIbHUKA;
IIoUIa1b NPSIMOYTOJIbHHMKA, KBAJpaTa.
HUcnonb3oBarh HHpOpMaLIHIO,
NPECTaBICHHYIO B TAOIUIaX, HA
JuarpamMmax Uil PELIeHUs TEKCTOBBIX
3a]ad  MHTEpPNPeTHPOBATH  JIaHHBIC;
CTPOMTDb CTOJIOUATHIE IUATPAMMBI.
3HAKOMHMTBCS € MCTOPHEH pa3BUTHS
apupMETUKM ¥ 3aJad M3 peaJbHOM]
KU3HU.
Yurare  cToilyaTble  AMArpaMMBbl;
MHTEPIPETUPOBATH JIaHHBIE; CTPOUTH
cTo04aThle AUArpaMMBbl.
3HAKOMHMTBCSI € HCTOPHeH pa3BUTHS
apu(MEeTHKH
Konrponbnas | 1 Temsr 1-7 KoHTponupoBaTb M OLIEHUBATh CBOIO
pabota Ne 1 paborty;
CTaBUTh 1€MW Ha CIEAYIOIUN 3Tal
00y4JeHus
§ 2. Cioxenn¢ 15
U BbIYUTAHUE
HATYPaJIbHBIX
qHce
JeiicTBue 3 Crnoxenue BbinosansaTs apupmernueckune
CIIOKEHHS. HaTypaJIbHBIX YUCEII; | AeliCTBUSA C HATypaJbHBIMH YHCIaMH,
CaolicTBa CBOMCTBO HYJS IpPH | BBIYUCJAATh  3HAUEHHUS  YHMCIIOBBIX
CJI0KEHMUSI CIIOKEHHH. BBIpaXXEHHI co ckoOKaMH 1 6e3 CKOOOK.
[HenictBue 3 Beruuranue Kak | Mcnmosib30BaTh NPU BBIYMCJICHUAX
BBIUMTAHUS. neiicTBue, 00paTHOE | MEPEMECTUTENBHOE U COUYeTaTeIbHOE
CaoiicTBa CIOKECHUIO. CBOMCTBA CIJIOKECHUS; (POPMYITHPOBATH
BBIYATAHUS [lepemecturensHOe | M MPUMEHATh NMPaBHJIA NpeodpazoBa-
u COUETATEJIbHOE | HUSI YMCIIOBBIX BBIPAXKEHMHM HA OCHOBE
CBOICTBA (3aKOHBI) CBOMCTB apu(PMETHUCCKUX TEHCTBHUI
CIIOKEHHUS.

IIpoBepka pesyinbTa-




Ta apuPMETHIECKO-
ro IeHCTBUSL.
Pemienne TeKCTOBBIX
3amaq apupmMerudec-
KHM CIIOCOOOM.
Hcnons3oBanue npu
penieHuun 3aaa4d Tad-
JIAI] ¥ CXEM.
Pemrenue 3aj1ad,
coJepKallux 3aBH-
CHMOCTH, CBA3BIBAIO-
IIHE BEJIMYMHBI:
CKOPOCTb, BpeMs,
paccTositHue;  1IeHa,
KOJIHYECTBO, CTOH-
MOCTb. Eqnauner
U3MEPCHHS: MacChl,
LIEHbI; PACCTOSIHUS,
BPEMEHH, CKOPOCTH.
CBsi3p Mexay enu-
HUIIAMU  HU3MEPEHUS
Ka)KIOH BEJIUYHUHBI

Kontponbnas | 1 Tembr 8-9 KouTponupoBath M OLIEHUBAaTh CBOIO
pabota Ne 2 paboTy; CTaBUTH LIENU Ha CIEAYIOMIMNA
sTan o0y4eHus
10. | YucnoBeie u | 4 Hcnons3zoBanue Hcnonp3oBath OYKBBI AJ11 0003HAYEHUS
OyKBEHHBIE OykB JUIsi 00O3Haye- | YHUCel, IPHU 3aIHCH MaTeMaTHUECKUX
BBIPAXKECHUS HUSl HEU3BECTHOTO YTBEPKACHHH, COCTABJIATH OYKBEHHbIE
11. | YpaBHeHus 3 KOMIIOHEHTa U | BBIP@XXECHUS 110 YCIOBHIO 3aauu.
3alucu cBoiicTB | McciieoBaTh HECIIOKHBIEC YUCIIOBBIE
apu(pMeTHIECKUX 3aKOHOMEPHOCTH, UCIOJIb30BaTh OYKBbI
JIEACTBUU. JUTS UX 3aITUCH.
KoMmoHeHTbI BbruncasTs 4MCIOBOE 3HAUEHUE
NeicTBH, CBSI3b | OYKBEHHOT'O BBIpAXKEHUSI IPU 3aJJaHHBIX
MEXy HUMH 3HAYEHUAX OYKB.
3HAKOMMTBCS € HCTOPHE Pa3BUTHS
apu(METHKH
KontponbHas | 1 Temsr 10-11 KoHTponmpoBaTe M OLEHHBAaTh CBOIO
pabota Ne 3 paloTy; CTaBUTh LEJIU Ha CIEAYIOIIHUN
sTan 00y4eHusl
§ 3.125
YMHO)KeHue
U ieJIeHHe
HATYPAJIbHBI
X 4mces
12. | [deiicTtBue 3 YMHOXeHne BbInoHATH apudgMeTHnyecKue
YMHOXEHHUS. HaTypaJIbHBIX YUCEIl; | AeHCTBUSA C HATypaJbHBIMH YHCIaMH,
CaoiicTBa CBOMCTBA HyJs W BBIYMCJIAATH  3HAUYEHHS  YHMCIIOBBIX

YMHOKEHHUS

€UHHULIBI IPU YMHO-

BBIpQKEHUI cO CKOOKamu U 6€3 CKOOOK.




13. | [eticTtBue xeHun. Jlenenue kax Pemarhb TekcTOBbIC 3a7auu apupMeETH-
JEJICHUS. neiictBue, 00paTHOE YECKHM COCOOOM, HCNOJb30BATH
CaolicTBa YMHOXCHHIO. 3aBHCHMMOCTH MEKy BEJIMYNHAMU
JICJIEHUS Jlenenue ¢ ocTaTkoM. | (CKOpOCTb, BpEMSI, pACCTOSIHUE; LIEHA,

14, | Jenenune c [lepemectuTenbHOE U | KOJIUYECTBO, CTOUMOCTD U JIp.):
OCTaTKOM COYETaTEIbHOE AHAJIM3MPOBATh U OCMBICIMBATH

YMHOXCHHS, TEKCT 3a7aud, MnepedopMyIMpoOBaTh
pacrpeseNuTeNIbHOE | YCIIOBHE, H3BJEKaTh HEO0OXOIMMBbIC
CBOMCTBO (3aKOH) JJaHHBIC, YCTAHABJIUBATH 3aBUCUMOCTH
YMHOXEHHUSL. MEXly BEIMUMHAMU, CTPOUTHD JIOTUYEC-
IIpoBepka pe3ynbTa- | Kyl LENOUYKY PacCyKACHUM.
ta  apupmernuec- | MoaeJupoBaTh X0 pEIICHUS 3a/1a4H C
KOIo J€HCTBUS. MOMOILBIO PUCYHKA, CXEMBI, TAOJIULIBI.
Pemenne texkcroseix | [IpuBoanTh, pa3dnparb, OLEHUBATH
3a1a4d apudMeTHyec- | pas3InyHbIC PeIeHHs], 3alIUCH PEeILICHUH
KHM CIIOCOOOM. TEKCTOBBIX 3a]1a4.
Hcnonb3oBanne npu | Kpuruyeckn oneHnBaTh N0Jy4YEHHBIN
pelIeHnH 3a1a4 pe3yJIbTaT, OCYMIECTBJATh CaMOKOHT-
TabaMIl M CXEM. | pojib, IPOBEPss OTBET HA COOTBETCTBHE
Pewrenne 3anauy, YCIIOBUIO, HAXOAUTH OIINOKH.
COJIepIKaIINX Haxoputp ocTratku OT JeleHUd U
3aBUCUMOCTH, HEIOJIHOE YaCTHOE
CBSI3bIBAIOLIMIE
BEJIMYHUHBI: CKOPOCTb,
BpEMs, PAaCCTOSHUE;
1I€Ha, KOJIMYECTBO,
CTOUMOCTb
KoHnTtponbHas Temsr 12 - 14 KoHTposmpoBaTe M OLEHHBAaTh CBOIO
pabota Ne 4 paloTy; CTaBUTh €M Ha CIEAYIOIIHUN
sTan 00y4eHHUsI

15. | Yopoenue Yucnosoe Brrancnsats YHCIIOBOE 3HAUEHHE
BBIPAXKEHUIT BBIPAYKEHUE. OYKBEHHOT'O BBIpQXXEHMsI TP 3aJJaHHbBIX

16. | Ilopsnok Boruncnenue 3HA4YEHUsAX OYKB.

JNEUCTBUM B 3HAQYEHHUI YUCIOBBIX | 3aNMCBIBATh IPOU3BEICHUE B BUJIE
BBIUHCIIEHUSIX BBIDAKEHUI; IOPSi- | CTENEHU, YNTATH CTENIEHH, HCIO0JIb30-

17. | Crenens C JIOK BBIMIOJIHEHMS | BATh  TEPMHHOJIOTHI0O  (OCHOBaHHUE,
HaTypaJIbHbIM NENCTBUIM. 1oKa3areib), BBIYMCJIATH 3HAYEHUS
MOoKa3arenem Vcnonb3oBaHue npu | cTeneHeu.

18. | Henutenu wu BBIYHCIIEHUAX ®opmMyIMpOBaTH onpeaeaeHHs
KpaTHbIE MIEPEMECTUTENBHOIO | JEJIUTENS U KPaTHOTO, HA3bIBATh

19. | CpoiictBa u U COUYETATEIBHOTO JIEIIUTENN U KpaTHBIE YNCIIa; PacHO3HA-
MIPU3HAKU CBOMCTB  (3aKOHOB) | BaTh IMPOCThIE M COCTaBHbIE YHCIIA;
JEIUMOCTH CIIOXKEHHUSI U yMHO- | (pOPpMYJIMPOBATH U MPUMEHSTH

KEHHUs, paclpenciu-

TEJIBHOTO CBOMCTBA
YMHOXEHHS.
CreneHb c
HaTypajJbHbIM
oKa3aTeJieM.

3amnuce ynucia B BUIE

NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM  Pa3JI0KEHUS
qucna

Ha MPOCTHIE MHOKUTEIH.

3HAKOMUTBCA C HCTOPHEN PAa3BUTHS
apu(pMEeTUKH




CyMMBI  pa3psIHbIX
CJIaraeMblX.
KontponbHas | 1 Tewmsr 15-19 KoHTposnnpoBaTe M OLIEHHBAaTh CBOIO
pabota Ne 5 paboTy; CTaBUTH EJIU Ha CIEAYIOMIUN
sTan oOy4eHHs
§ 4. |11
IInomanu n
00bEMBI

20. | ®opmyiibl 2 Harnsansie HN300paxkaTh OCTPOYTroJIbHEIE,

21. | [Inomane. 2 IIPECTABICHUSI O | IPSMOYTOJIbHBIE U TYIOYTOJIbHbIE
®dopmyna ¢burypax TPEYTrOJIbHUKH.
ionaau Ha mwiockocT: | CTPOUTh HAa HETMHOBAHHOM M KIleTya-
PSIMOYTOJIb- MHOT'OYTOJIbHUK; TOI Oymare KBajapaT U MPSIMOYTOJbHUK
HUKa MIPSIMOYTOJIbHUK, C 3aJIaHHBIMU JJIMHAMH CTOPOH.

22. | Enunuiis 2 KBajgpar; Tpeyroib- | UccaenoBarh cBoOiicTBa
HU3MEPEHUS HUK, O paBEHCTBE | MPSMOYrOJIbHUKA, KBajgpara MyTEM
Iomaaei dburyp. HKCIIEPUMEHTa, HAaOJII0ICH s, U3Mepe-

23. | llpsmoyrons |1 Hcnons3zoBanue HUSA, MOJEIUPOBAHMS;  CPaBHUBATH
HbII  Mapai- CBOMCTB CTOPOH U CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
JICTICTTATIE] YrnoB npsimoyrosib- | MccienoBarb 3aBUCHMOCTD TUIOIIAAN

24. | O0bEMBI. 3 HUKa, KBajpaTa. KBaJipaTa OT JUIMHBI €T0 CTOPOHBI.
O0BéM  mps- IImomane Bripaxars BeIMUYMHY IUJIOIIAH B
MOYTOJILHOTO MPSIMOYTOJIbHUKA U | PA3NIMYHBIX  €AMHHUIAX  W3MEPECHHS
napajuienaenu MHOT'OYTOJIbHUKOB, | METPUYECKON CUCTEMBI MEp, MOHMMATh
neaa COCTaBJICHHBIX U3 U MCI0JIL30BaTh 3aBUCHMOCTH

MPSIMOYTOJIbHUKOB, B
TOM yucie puryp,
M300paXEHHBIX  Ha
KJIeTyaTou Oymare.
Enuauner  usmepe-
HUS TUTOTIATH.
Harasannavie
MPEACTABICHUS O
MIPOCTPAHCTBEHHBIX
¢durypax: mnpsmMoy-
rOJIbHBIN Mapasene-
nures, Kyo,
MHOTOTPaHHUKH.
N3o6pakenue
MPOCTEUIIINX
MHOTOTPaHHHUKOB.
Pa3Béptkn kyba wu
napasuieNenunesna.
Co3nganue Moxaeien
MHOTOTPaHHUKOB
(3 Oymaru, mpoBoO-
JIOKH, TJTACTHIINHA

u gap.). O0bém
MPSIMOYTOJIBHOTO
napajuiesienumnena,

MEXIy METPUYECKUMU €IUHULIAMHU
MU3MEpEHU TUIOIIATH.

3HAKOMHTBCS ¢ NMPHMEPAMH NpHMe-
HEHUsl IUIONAAM M TEepUMETpa B
[IpakTHUYeCKUX curyauusax. Pemarp
3a]a4Md U3 PEAJbHON >KW3HU, NMpeaJia-
ratb " 00Cy:KIaTb  pa3jIM4YHbIC
CIOCO0bI PELICHUS 3a/1a4.
PacnosHaBare Ha 4Yeprexkax, PUCYH-
KaxX, B OKpPY:KallleM MHpe NpsIMOy-
TOJIbHBIN TTapajuienenurnes], Kyo, MHOTO-

TPaHHUKHA, ONHCBHIBAThb, HUCIOJIB3YS
TEPMHUHOJIOIUI0, OLNCHUBATDH JINHEN-
HBIE Pa3MepBI.

IIpuBomuTs  mpuMepbl  OOBEKTOB
pEaTbHOTO MHpa, HMEIIUX GopMy
MHOI'OrpaHHHKa, MpAMOYT'OJIBHOT'O
napajuieNienumnena, kyoa.

HN300paxart, Ky0 Ha  KJIETUATOM
Oymare.

HccaenoBath cBoiicTBa Ky0a,
MPAMOYTOJIBHOIO IapajjeIenuIiena,
MHOTI'OI'PaHHHUKOB, UCIIOJIb3YS] MOJIEIIH.
PacnosnaBarnb U n300paxartp
pa3BEPTKHU KyOa M MapajuleenuIesa.




Kyo0a. E nuanie:
nu3MepeHus oobéMa

MopaenupoBaThb
KyO0 W mapaienenunea u3 Oymard u
OpOYMX  MaTepHajoB,  OOBSICHATH

€Iocod MOJEINPOBAHHUS.

Haxoauthb u3mepeHus, BBIYUCIATH
TUIOIA/Ib TOBEPXHOCTH; 00BEM Ky0a,
MPSIMOYTOJIBHOTO NapaJuleNenue1a;
HCCIeI0BATh 3aBHCHMOCTH  00BEMa
Ky0a OT IUTMHBI €ro pedpa, BbIABUIATH
1 000CHOBBLIBATH THIIOTE3Y.
3HAKOMUTBCA C HCTOPHUEN PA3BUTHS
apumeTuxu

KonTponbhas
pabora Ne 6

Temsr 20-24

KoHTpommpoBaTe M OLIEHUBATH CBOIO
paboTy; CTaBUTh LENH Ha CIEAYIOMINN
sTan 00y4eHHUsI

I'naBa 2. /I[poOHble uncia

§ S. | 47
OObIKHOBEH
HbIE Tpoou
25. | OKkpy*HOCTD, | 2 Harnsagueie N3o00paxkatrh KoHPUTrYypaLuu
Kpyr, Liap, NPEJCTaBICHUS O | FEOMETPUYECKUX (PUTYp U3 OTPE3KOB,
180200020501(9) ¢durypax Ha miIoc- OKPYKHOCTEH, UX 4aCTEH Ha HEJIMHO-
26. | Homu u 4 KOCTH: OKpYXHOCTb, | BanHO# u kierdaroif 6ymare, CTpOUTH
Ipoou. KpYT. OKPYXHOCTb 33JJaHHOTO pajauyca.
N300paxe- N3o0pakenue YuraTrh M 3aNUCHIBATH, CPABHHUBATH
HUe poleli Ha ¢uryp, B TOM 4ucie | OOBIKHOBEHHBIE TPOOH, NMpeaIararThb,
KOOpJMHAT- Ha KJIETYAaTOH | 000CHOBBIBATH M 00CYKAATh CIIOCOOBI
HOM IpsIMOU oymare. [locrpoenue | ynopsiiounBanust 1pooeil.
27. | CpaBHeHuE 3 KoHpurypaumii  u3 | M300paxkaTb 0OBIKHOBEHHbIE JpoOH
npobeit 4acTe NpsIMOH, TOYKaMHU Ha KOOPJMHATHOMN IIPSMOIL;
OKPY’KHOCTH Ha HCI0JIL30BATh KOOPJUHATHYIO
28. | IIpaBuibHbIE | 2 Harnsaansie NMOMOIIBI0 0YKB OCHOBHOE CBOICTBO
Y HEIPaBUIIb- MIPEACTABICHUS O O0OBIKHOBEHHOM ApOOU; HCIOJIB30BATH
HbIE IpOOH MIPOCTPAHCTBEHHBIX | OCHOBHOE  CBOMCTBO  ApoOM  Juis
¢burypax: UWIMHIpP, | COKpalleHus JpoOeil U mpuBeneHUs
map u chepa. JpoOY K HOBOMY 3HAMEHATEITI0
IIpeacraBnenne o
Ipo0u Kak criocode
3aMnMcu 4acTu
BEJTUYHHBI.
OOBIKHOBEHHBIE
npobu. [IpaBuibHbBIE
u HENPaBUIbHbIE
Tpoowu.
N3o6pakenue
npoOell ToukamMu Ha
YUCJIOBOU IIPSIMOM.
CpaBHeHue n1pobeit
KontponbHas | 1 Tewmsr 25-28 KoHTponnpoBaTe M OLIEHHBAaTh CBOIO

pabota Ne 7

paboTy; CTaBUTH IENU Ha CIEIYIOIIHA




sTan oOy4eHHs

29. | CnoxeHue u Crnoxenue U | BeImogausaTs apudmernueckmne
BbIUMTAaHUE BbIUMTaHUE ApoOei. | AeiicTBUSA c OOBIKHOBEHHBIMU
npo0eii ¢ CmemanHast 1poOb; | ApoOsMU;  NPHMEHATh  CBOMCTBa
OJINHAKOBBIM Mpe/ICTaBJICHHE apudmeTnyeckux NeNHCTBUI s
U  3HaMeEHa- CMEILIaHHOM Ipo0H B | pallMOHAIN3ALMK BBIYMCICHUI.

TEJSIMU BuJie HenpaBuiabHOU | [lpeacraBassTh cMelanHyo 1po0b B

30. | Hdenenue IpoOu ¥ BBIICTICHUE | BUJE HETIPABUIBHON M BBLACTATH LIETYIO
HaATypaJIbHbIX LEeJIOM 4YacTh 4YHCIa | YacTh YHMCJIa U3 HEMPABHIBLHOM Ipo0H.
YuCcell U W3 HEMPAaBUIbHON Pemarp TekcTOBBIE 33024
Ipoou JpoOH. apu(PMETHIECKUM CITIOCOOOM,

31. | CmemanHbIe Pemienne OCHOBHBIX | MCIOJIB30BATH 3aBHCHMOCTH MEXITY
qrcna 3a/1a4 Ha ApooOu. BeJIMYMHAMU (CKOPOCTb, BpeMsl,

32. | CnoxeHune u PemieHne TEKCTOBBIX | PACCTOSIHUE; IIcHA, KOJIMYECTBO,
BBIUMTAHUE 3ama4y  apudMeTH- | CTOMMOCTh M [Ip.): AHAJIU3HUPOBATH U
CMEIIaHHbIX YECKHM CTIOCOOOM. O0CMBICIUBATH TEKCT 3aJa4u,
qrcen Hcnonb3oBanue npu | mepedopMyJupoBaTh YCIOBUE,

peleHnn 3a1a4q U3BJIEKATH HEOOXOIMMBIC TaHHBIE,
TaOMUIl W  CXEM. | yCTAaHABJIUBATH 3aBUCIMOCTH MEXY
Pemenue 3anauy, BEIIMYMHAMH, CTPOMTb JIOTUYECKYIO
COJIEp>KalllNX 3aBU- | IEMOYKY PACCYKIACHHIA.
CHUMOCTH, CBs3bIBa- | MoaeJMPOBATDH X0/ PEIICHUS 3a/1a4H C
IOIMe  BEJIMYHUHBL: | IOMOIIBIO0 PUCYHKA, CXEMBbI, TAOJIUIIBI.
CKOpocTb,  Bpems, | [IpuBoanTH, pa30upaTh, OLlEHUBATH
paccTosiHMe;  1I€HA, | pa3jIMyHble PEIIeHUs, 3alUCH PEeIIeHU
KOJIMYECTBO, TEKCTOBBIX 3ajad.
CTOUMOCTh Kputrnuecku oneHUBaTh MMOJTYy4YECHHBIN
pe3yJbTar, OCyUIeCTBJIATH
CaMOKOHTPOJIb, MpPOBEpsisi OTBET Ha
COOTBETCTBHE  YCIIOBHIO, HAXOAUTh
OIINOKHU.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS
apu(MEeTHKH
KontponbHas Tembr 29-32 KoHTponupoBaTe u OILIGHUBATH CBOIO
pabota Ne 8 paloTy; CTaBUTh LEJIU Ha CIEAYIOIIHUN
sTan 00y4eHusl

33. | OcHoBHOE OcHoBHOE CBOICTBO | DOPMYJINPOBATH, 3ANIMCHIBATH C
CBOMCTBO TpooH. NMOMOIIbI0 0YKB OCHOBHOE CBOWCTBO
Ipobu CokpaileHue 0OBIKHOBEHHOU ApOOU; HCMOJIB30BATH

34. | Cokparmenue TpoOei. OCHOBHOE€  CBOWMCTBO  JIpoOW ISt
npobeit [TpuBenenue COKpaIlleHus IpoOeil U MpuBeIeHUs

35. | [IpuBenenue IpoOu K HOBOMY | IpoOM K HOBOMY 3HAMEHATEIIO.
npobeit K 3HaMEHATENI0. BeinoHATh apudgMeTHyecKue
o0miemy Cnoxenue U | AedcTBUS c OOBIKHOBEHHBIMU
3HAMEHATENI0 BbIUMTaHUE polell | qpob6siMi; NPUMEHSITh CBOHCTBA

36. | CpaBHeHue, apu(pMETUYECKUX ASHCTBHUM 1Is
CIIOKEHHE U paroHaIN3aH BIYUCICHUN
BBIUATAHUE
npobeit c

pa3HbIMU




3HaAMCHATCIIA
MH

KontponbHas | 1 Tembr 33—-36 KoHTposnnpoBaTe M OLIEHHBAaTh CBOIO
pabota Ne 9 paboTy; CTaBUTH IEIU Ha CICIYIOIIHA
sTan oOy4eHHs
37. | YMHOXeHusa | 2 YMHOXkeHue U | BbINOJIHATH apugMeTHyecKue
npobei NeNeHue 1pooeii; AelcTBHUSI C OOBIKHOBEHHBIMHU JPO0S-
38. | Haxoxnenue | 4 B3aMMHO-0OpaTHBIE | MU; NPHUMEHSITh CBOMicTBa apudme-
YacTH LEJI0T0 npobu. Pemenne TUYECKUX JNEHCTBUI sl paliiOHAaIIH-
39. | Henenue 2 OCHOBHBIX 3aJa4 Ha | 3aIlU{ BBIYHCIICHH.
npobeit pobu. Pemath TeKCTOBBIE 332U, COJIEpIKa-
40. | Haxoxnenue | 4 Haxoxnenne uactu | me ApoOHBIE JaHHBIC, W 3aJadyd Ha
[EeJoro 1o L[EJI0T0 U IIEJIOT0 HAXO0XJIEHHE YacTH LIEJIOT0 U IEeJIOoro o
€ro 4acTu ero 4acTu; BBISBJATH X CXOJACTBA M
pa3jinyusi.
OnepupoBaThb IpOOHBIMH YHUCIIAMU B
pealIbHBIX KU3HEHHBIX CUTYaIUIX.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS
apu(pMETUKHI

KoHntposbHas | 1 Tembr 37-40 KoHTposmpoBaTe M OLEHHBAaTh CBOIO

pabora Ne 10 paboTy; CTaBUTH LIENIU Ha CIEIYIOIIHA
sTan 00y4eHHUsl

§ 6. | 34

JecaTuunbie

Apoou

41. | lecatuuHast | 2 Hecatuunas 3anuch | [IpeacraBasATh AeCATHYHYIO JApoOb B
3aInCh TpoOei. BHUJI€  OOBIKHOBEHHOW, YHUTATh H
npobeit IIpencraBnenue 3alUCBHIBATH, CPABHUBATH JIECATHYHBIC

42. | CpaBHeHUE 3 JECSITUYHOM Ipobu B | [poOu, mpeajaratb, 000CHOBBIBATH U
NECATUYHBIX Bune o0ObIKHOBEHHOI. 00CyKAaTh €NMOCOOBI YIIOPSI0YMBAHNUS
npoOeit N3obpaxenune JIECATUYHBIX TPOOEH.

43. | CnoxxeHne Hu |5 JecATUYHbIX apoOeil | M300paxkaTh  JecsaiTUuYHBIE  Ipodu
BBIYUTAHNE TOYKaMH Ha TOYKaMH Ha KOOPAWHATHOH MPSIMOH.
JECATUYHBIX YHUCIOBOM MHpsAMOH. | BBIABAATH c€X0ACTBA W Ppa3Inyus
npobeit CpaBHeHME paBWJI apUPMETUYECKUX JIEHCTBUMH C

44. | Oxpyranenue |2 JeCATUYHBIX ApoOell. | HaTypaTbHBIMU qHCcIaMu u
YHUCElL. Apudmernaeckue NECATUYHBIMU APOOSIMHU, OOBSICHATH HX.
[Tpukuaka JecTBus ¢ aecaTud- | BelnmoaHaTh apupMeTHyecKHe

HBIMH IpOOSIMHU.
Oxkpyrnenue
HATypaJIbHBIX YUCEIL.
Oxkpyrnenue
JECSITUUHBIX ApOOEH.
Pemennie TeKCTOBBIX
3amad apudMeTu-
YECKUM CIIOCOOOM.
Hcnonb3zoBanue mpu
pelIeHny 3a1a49
TAOJIUII U CXEM.
Pemenue 3a7a4,

JEUCTBHUSI C JECATUYHBIMH JIPOOSMH;
BBINOJIHATh NPUKHAKY W OLEHKY
pe3yJibTaTa BEIYUCICHUN.

IIpumensite  cBoiicTBa  apudmeTu-
YECKUX JACHUCTBUI JJIS pallMOHATN3ANU
BBIYMCIICHUM.

3HAKOMUTBCH C HCTOPHEN Pa3BUTHS
apu(pMEeTUKH




COJIepIKAIIIIX

3aBUCUMOCTH,
CBS3bIBAIOIIMIE
BEJIMYHHBI: CKOPOCTb,
BpeMs, PaCCTOSHUE;
1LI€Ha, KOJIMYECTBO,
CTOUMOCTb
KoHntposbHas Tewmsr 41-44 KoHTposmpoBaTe M OLEHHBATh CBOIO
pabora Ne 11 pabory;
CTaBUTh LIEJIM Ha CIEAYIOIIMK 3Tal
00yJeHus
45. | YMHOXEHHUE Apudmernueckue BeinoaHars apupMeTHIeCcKHe
JECSTUYHOM NEeUCTBUS  CAECATH- | JEMCTBUSA C JECATHUYHBIMU JpOOSMHU;
npobu Ha YHBIMH JJPOOSMHU. BBINOJIHATh MNPUKUAKY M  OLEHKY
HaTypaJIbHOE Pemenune TEeKCTOBBIX | pe3yJsibTaTa BBIYMCICHUN.
YHUCIIO 3a1a4d apupmMeTn- IIpumensTh cBoiicTBa apudmeTHyec-
46. | [lenenue YECKUM CIIOCOOOM. KUXJCUCTBUM JUIsl pallMOHAIN3aUuU
JIECATUYHOU Hcnons3oBanue INpu | BBIYMCICHU.
Ipobu Ha peleHnn 3ajgau | PemaTs TekcToBble 3a7aun apupMeTH-
HaTypaJlbHOE TaOJIUI U CXEM. YECKUM CIIOCOOOM, HCMO0JIb30BaTh
4HCII0 Pemenue 3anay, 3aBHCHMMOCTH MEKIYy BEJIMYNHAMU
47. | YMHOXEHuE COZIEPIKAILINX (cxopocTh, BpeMsi, pacCTOSIHUE; 1IEHA,
Ha JIeCATHY- 3aBUCHMOCTH, KOJINYECTBO, CTOUMOCTb U Jp.):
HYIO Ip00b CBSI3bIBAIOIINE aHAJIM3MPOBATH U OCMBICIUBATH
48. | [lenenune Ha BEJIMYHUHBI:CKOPOCTb, | TEKCT 3aJaud, MNepedopMyJMpOBaTh
JECSATUUHYIO BpEMs, pacCTOSHUE; | yCIOBUE, W3BJeKaTb HE00XO0IUMBbIE
IpoOb 1LIeHa, KOJIMYECTBO, JJaHHBIE, YCTAHABJIUBATH 3aBUCHMOCTH
CTOUMOCTb MEX/1y BEIMUYMHAMU, CTPOUTHD JIOTHYEC-
KYIO LIENIOUKY PacCyKACHUM.
MoaeaupoBaTh X0/ PEIICHUS 3aa4H C
MOMOILBIO PUCYHKA, CXEMBI, TAOJIUIIBI.
IIpuBoauTsh, pa3énparb, OLEHUBATH
pa3IM4YHbIE PEIICHHUS, 3alIUCU PELICHUM
TEKCTOBBIX 3a]1a4.
KpurHyecku oneHMBaTh MOJTyYEHHbBIN
pe3yNbTaT, OCYLIeCTBJATh CAaMOKOHT-
pOJIb, MPOBEPSASI OTBET HA COOTBETCTBUE
YCJIOBHIO, HAXOAUTh OIIMOKHU
KonTponbHas Tembr 4548 KoHTponupoBaTb M OLIEHUBATh CBOIO
pabota Ne 12 paboTy; CTaBUTH L€ Ha CIENYIOIIHMA
sTan o0y4eHus
§ 7.
Hucrpymen-
Thl JJISl BbI-
YHCJICHUN H
H3MepeHM i
49. | Kanpkynstop VYrou. [Ipsamoi, Pacno3naBatb M n300paxaThb Ha
50. | Buger yruos. OCTpBIH, TYIION U HenuHoBaHHOM 50  Buaer  yrios.
YepTExHbI pa3BEpHyTHIN yribl. | Ueptéxubiii 4 4 u kinerdaroit Oymare

TPEYTOJIbHUK

H3mepenne u

IIPSIMOM, OCTPBIN, TYIIOM, pa3BEPHYTHIN




51. | U3mepenue 3 IIOCTPOEHUE YIVIOB C | YIJIBI; CPABHMUBATH YIJIbI.

YIJIOB. IIOMOLIBIO 3HAKOMUTBCS ¢ HCTOPHEN pa3BUTHS

Tpancnoptup TpaHCIOpTHpa apumeTuxu

Koutpoinbhas | 2 Temsr 49-51 KonTposmmpoBarb ¥ OLICHUMBATH CBOKO

pabora Ne 13 paboTy; CTaBUTh 1M Ha CIEAYIOIIHI
JTan 00y4eHHUsI

IloBTOpenne | 11

Hrorosoe 10 IToBTOpeHue BbI4ucasATh 3Ha4CHNS BBIPAKECHUH,

MIOBTOPEHHUE OCHOBHBIX TOHSTHH | COepKalllMX HATypaJbHbIE YHCIA,

Kypca U METOAOB Kypca S5 | OOBIKHOBEHHBIC U JIECSITUYHBIE IPOOH,

MaTeMaTUK1 KJ1acca, 000011eHre | BBIIOJIHATH MpeoOpa3oBaHUs YHCE.

5 Kknacca 3HAHUU Bri0uparh cnocod cpaBHEHUs YUCET,
BBIYHMCIICHH, IPUMEHATH CBOMCTBA
apu(pMETUYECKUX JECHCTBUN TS
paluMoHaNN3alUY BHIYMCICHUI.
OcyuiecTBJASATH CAMOKOHTPOJIb
BBITIOJIHAEMBIX JEUCTBUN y
CaMOIIPOBEPKY PE3yJIbTaTa BIYUCICHHUM.
Pemars 3a1a4u U3 peanbHOU KU3HU,
NPUMEHAThL MaTeMaTH4YeCKUue 3HAHUA
JUTSL pElIeHUs 3a]a4 U3 JPYTuX y4eOHbIX
MIPEAMETOB.

Pemate 3a1a4un pa3HbIMH criocod6amu,
CPaBHMBATH CIOCOOBI PEIICHUS 3a/1a4H,
BbIOMPATH PAllMOHAJIBHBIN COCO0

Nrtorosas 1 Tempr 1-51 KonTposmmpoBarh ¥ OLIECHUBATH CBOIO

KOHTPOJIbHAA paboTy; CTaBUTH IIENU Ha CIEIYIOIIHA

pabora y4eOHBIN ToJ

No 14

Hroro 170

Martematuka. 6 kiaacc (170 4)

Ne | Tema Koua- | IIpeamerHoe XapakrepucTuka AeSITeJIbHOCTH
BO coJep:KaHue o0yyaromuxcst
4acoB
I'naBa 1. CMemiaHHbIe YMCIa
§ 123
Boruuciaenus u
H3MepeHust
IToBTOpeHune 8 Apudmernueckue Bemmoansars apudmeruyeckue
Kypca JIEUCTBHUSI C MHOIO3HA4- | JeCTBUSL C  MHOTO3HAYHBIMHU
MaTEMaTHKU HBIMH HATypaJIbHBIMU | HATYpaJIbHBIMH YHCIIAMH,
5 kimacca yuciaMu. Mcnonp3oBaHue | HAXOAUTH 3HAYEHHMS YHCIIOBBIX
pu BBIUMCIICHUSX | BRIpAXKEHUI co ckoOkamMu U 0e3
IIEPEMECTUTENBHOTO U | CKOOOK; BBIYMCJATH 3HAYEHUS
COYETATEIBHOIO CBOWCTB | BBIPAXKEHUI, cozeprKalux
CIIOXKCHMSI U YMHOJKEHUS, | CTCIICHHU.
pacIpenenIuTeaIbHOro HUcnoan3oBarh npu
CBOMCTBA YMHOXKEHHS. | BBIYMCICHUAX




OxkpyrieHue HaTypaabHBIX

YHUCCII.

]_ICJ'II/ITCJ'II/I u KpaTHbIC
qucia.

]_ICJ'II/IMOCTB CYMMbI u
MMPOU3BCACHUS.

CgoiictBa apudmernyec-
KHMX JE€HCTBUM.
®opmyisl;popmyiibl
nepuMerpa M IUIOIIAIU
IpSMOYTOJIbHUKA,
KBaJparta, o0béMa
napajenenunena u Kyoa.
OOBIKHOBEHHAS poOBb,)
OCHOBHOE CBOICTBO Apo0w,
COKpalleHue Ipodei.
CpaBHEHUE M YHOPSJIOYU-
BaHue Jpo0ei.
Apudmernueckue
JNeHCTBUS U YHUCIIOBBIE
BBIPAKEHUS C
OOBIKHOBEHHBIMHU u
JECATUIHBIMH JPOOSIMHU.
Harnsagnele mnpexacrasie-
HUs O ¢Qurypax Ha IUIOC-
KOCTH: TO4YKa, IpsMasd,
OTpe30K,  Jy4,  yrod,
JIOMaHasi, MHOTOYT OJIbHUK,
YETBIPEX YT OJIbHUK,
TPEYTrOJIbHUK,0KPY>KHOCTB,

KpyT

MEPEMECTUTENBHOE u
COYETATEIbHOE

CBOICTBa CII0XKEHUS u
YMHOKCHMUS,

pacrpenenuTeabHoe CBOMCTBO
YMHOKECHHUS OTHOCHUTEIIBHO

CJIOKEHUSI, CBOIMCTBA
apuMeTHYecKuX IeHCTBUH.

HccaenoBath CBOMiCTBA
JACIINMMOCTHU CYMMBI nu
MIPOU3BEICHUS YUCE.

3anuceIBaTh ¢opmyJni:
nepuMeTpa u IO U

IIPSAIMOYTOJIBHUKA, KBAJApaTa;
BBINOJIHATD BBIYHMCJICHUS 110
TUM

dbopmynam.

CpaBHuBaThH YTIIBI;
pacno3HaBaTh OCTpbIC, NPSMBIE,
TyIbIE, pa3BEPHYTHIE YIIBIL.
Beimonnsars apudmeruyeckue
JAeficTBUSI C OOBIKHOBEHHBIMHU U

JECATUIHBIMH Ipo0sMu.
Beryucasares mno  d¢opmyaam:
00BEM MPSIMOYTOJIBHOTO
napaenenunesa, Ky0a;
UCIIOJIb30BATh €IMHUIIBI
u3MepeHus oobéMa.

Pemats 3amaym Ha  4YacTH,

IPOILIEHTHI, HAa HAXOXIEHUE IpoOH
(mpouieHTa) OT BEIMYUHBI U
BEJIMYUHBI 110 €€ Tpoou
(mporienty), apoOu (TpOlIeHTa),
KOTOPBIii COCTaBJIIET  OJHA
BEJIMYMHA OT JIPYTOM.
Pacno3naBaTth Ha uepTexax u
M300paKEHISIX, HM300pakaTh OT
PYKH, CTPOMTH C TIOMOIIbBIO
MHCTPYMEHTOB GUrypy (OTpe3oK,
JIOMaHyI0, TPEYTrOJIbHHUK,
MPSIMOYTOJIbHHK)

Cpennee
apudmernyeckoe

N

[IpouieHTHI

[IpencraBnenue
YHCJIOBOM
uHpopMaLUu B
KPYTOBBIX
JarpaMmax

Bunnr

[TonsiTue MPOILICHTA.
Brrunciienne npoueHra ot
BEJIMYMHBI U BEJIMUUHBI 110
e€ mporeHTy. BeipaxkeHue
MPOLICHTOB JIECSTUYHBIMU
npobsimu. Pemenne 3amad
Ha IIPOLICHTHI. BeIpaskeHue
OTHOILLIEHHS BEIMYHMH B

IIPOLICHTAX.

OO0BbSACHATH, YTO TAKOE MPOILICHT,
ynotpeOasiTh 00OpPOTHI peur Cco
CIIOBOM «IPOIEHT». BbIpakaTh
MPOIICHTHI B JAPOOSIX W Ipodu B
MPOLIEHTaX, OTHOIICHUE ABYX
BEJIMYMH B MTPOLIEHTAX.
BbIuncasaTs IpOIEHT OT Yucia U
YHCIIO 110 €T0 MPOIICHTY.
OxpyrasTe 1podu W TPOLEHTHI,




TPEYroJIbHUKOB [IpencraBieHne AaHHBIX C | HAXOAUTH MPUOIMKEHUS YHCET.
[TonsiTue 2 MMOMOLIBIO nuarpamMm. | Pemiatb  3agauyM Ha  4acTw,
MHO>KECTBa Yrenune KPYTOBBIX | ITPOLICHTBHI, MIPOIOPLIUH, Ha
JIarpamm. HaxoXKJieHue Jpobu (mporeHTa)
Pemenue TEKCTOBBIX | OT BEJIMYMHBI M BEIMYUHBI 1O €&
3a7ad  apuMETHUECKUM | IpOOH (npoueHry), npobu
criocodom. Perenune (mporeHTa), KOTOPYIO COCTABIISIET
3ajad, coJlepKalluX | OAHa BEJIMYMHA OT  JAPYTroil.
3aBUCHUMOCTH, HN3Baekary uHpoOpMaAnUI0 U3
CBSI3BIBAIOIMX BEJIMYMHBL: | TAOIUI] u Jyarpamm,
CKOPOCTB, BpeMsi, | HHTEpIIPETUPOBATH TAOIUYHbBIE
paccTosiHueE; IIeHa, | JaHHbIe, OIpeNeNiaTh HauOoIb-
KOJIMYECTBO, CTOUMOCTD; | IlIee u HauMEHbIIIee u3
IIPOU3BOIUTEIILHOCTbD, IIPEJICTABICHHBIX TaHHBIX.
Bpems, 00BEM paboThl. | UHTATHL U CTPOMTH KPYroBbIE
Ennnuibt U3MEpEHUS: | AMArpaMMBbl;
MAacchl, CTOUMOCTH; HHTEPNPETHPOBATH JaHHbIC.
paccTosiHus, BpemeHH, | Ucnob3oBaTh HHGOpMaNuIo,
ckopoctu. CBsI3p MEXIY | IPEICTABICHHYIO B TaOIUIaX, HA
eIUHULIAMU  U3MEPEHHMs | AUuarpaMMax TUISt pelieHus
Ka)KJOW BEJTMYHHBI. TEKCTOBBIX 3aJady M 3ajJady U3
Bune TPEYrOJbHUKOB: | pEasIbHOM JKU3HH.
OCTPOYTOJIbHBIH, MopenupoBarb X0J pellEHUs
IIPSIMOYTOJIBHBIH, 3aJa4d  C ITIOMOIIbKO PHCYHKA,
TYNOYTOJIbHBIN; CXEMblI, TaOJIHIIBI.
paBHOOEIPEHHBIH, IlpuBoauTD, pa3ouparn,
PaBHOCTOPOHHUI OLICHUBATH Pa3JIMUHbIC PElICHUS,
3allUCH  PELIEHUM  TEKCTOBBIX
3ajad.
Kputnuecku OLICHNBATD
MOJTyYECHHBIN pe3ynbTar,
HaXOJUTh OIIMOKH,0CYIIECTBIATh
CaMOKOHTpPOJIb, MPOBEPSs OTBET
Ha COOTBETCTBHE YCIIOBUIO.
Pacno3naBatsp, u3o0paxarth
OCTPOYTOJIbHBIN,IPSMOYT OJIbHBII
TYIOYTOJIbHBIN,paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYrOJbHUKH.
BoruncasaTs TIEPUMETP
MHOT'OYTI'OJIbHUKA, ioniab
MHOTOYT'OJIbHUKA pa30HeHneM Ha
IPSIMOYTOJIbBHUKH, Ha  pPaBHbIE
¢burypsl, WCIIOJIb30BATH
METPUUYECKUE €TUHULIBI
U3MEpPEHUs] JJIMHBI M IUJIOLIAAH.
3HaKOMHUTBCSI €  HCTOpPHei
pa3BUTHUs apuMETUKH
KoHnTponbHas 1 Temsl 1-5 KonTponupoBarb M OLIEHUBATH
paborta Ne 1 CBOI0 PaboTy; CTaBUTh M€ Ha
CJICIYIOUIHIA ATar 00yYeHHS
§ 2. HeiictBus | 57




co

CMeIIAHHBIMHU
YHCJIAMH
6 | Pasnmoxenue Henmurenu u  kpaTHble [ DOpPMYJIHPOBATH onpesesIeHus
qucia Ha qUCIIa; NeTuTeNss U KpaTHOTro, HauOoJIbIIIe;
MPOCThIE HanOOJIbIINN o0mwmii ro oOIIero AENTUTENIS W HANMEHb:
MHOKHUTEIH JeNUTeNb U ero o0IIero KpaTHOro, NpocToro U
7 Haunbonpmmii HaVuMEHbIIIEE 00II[ee | COCTABHOTO YHCEN, KCIIOIb30BaTE
o0IIMi IenUTeNb. KpaTHOE 9TH MOHATUS NPH PEILICHUH 3a]1ay.
B3aumno IIpumensTo AJITOPUTMb]
IIPOCTHIE YKCIa BBIUUCIICHUS] HaOOJIbIIEro 001erd
8 | Hammensbiee JeNUTeNs ¥ HAaUMEHBIIETO OOIIerc
of11ee KpaTHOE KpaTHOTO JIBYX YHCell,
HaATYpaJIbHBIX QJITOPUTM Pa3JIOKEHUSI 4YHUClla Ha
qucen IPOCTbIE MHOKUTEIIH.
3HakoMHTBCS € HCTOpHeil
pa3BUTHsL apUPMETHKU
KoHntposbHas Tembr 6-8 KoHTposmpoBaTe H  OLICHMBATh
pabota Ne 2 CBOIO PabOTy; CTaBUTh LEIHU HA
CJICIYIOUIHIA Tar 00yYeHHS
9 | IIpuBenenue OObIKHOBEHHAs npo6b, CpaBHHBATh U YNOPSAI0YHBATH
npobeit k OCHOBHO€ CBOMCTBO JApoOH, npodu, BbIOMPATH cnocoo
HalMEHbLIEMY COKpalleHue Jpooeit. CpaBHEHMs Ipobei.
obmmemy CpaBHeHue W ynopsjouu- | BeimoJnsars apudmerudeckue
3HAMEHATENI0 BaHUeE JpoOei. AeficTBUSI C OOBIKHOBEHHBIMHU H
10 | CpaBHenue, Apudpmernueckue  AeMCT- JECITUUHBIMU IpOOSIMU
CIIO’KEHUE " BUS U YHUCIIOBBIE BBIpaXke-
BBIYUTAHHE HUS C OOBIKHOBEHHBIMHY|
OOBIKHOBEHHBIX IpodsaMu
npobeit
KonTponbHas Temsr 9-10 KonTponupoBarb u  OLIEHUBATh
pabora Ne 3 CBOIO paboTy; CTaBUTh LIEJU Ha
CJIEAYIOUIMH HTan 00yYeHHsI
11 | HeiictBue cio- Apudmernueckue Beimonnsars apudmerudeckue
KEHUS U BBIYH- necTBus U AeficTBUSI C OOBIKHOBEHHBIMHU H
TaHUs CMEIIaH- YHCIIOBBIE BEIPAKEHUS C NECITUIHBIMH JPOOSMHU.
HBIX YHCEN OOBIKHOBEHHBIMHU 3HakoMHUTBCH € HCTOpHeH
12 | UtoroBelii ypok Ipo0sIMU pa3BUTHA apUPMETUKU
110 MaTepuany
KonTponbHas Temsr 11-12 KonTponupoBarb u  OLIEHUBATh
pabota Ne 4 CBOIO paboTy; CTaBUTh LIETU Ha
CJIEAYIOUIMHA 3Tan 00yYeHHs
13 | HeiictBue Apudmernueckue BoimosnaTs  apudgmernyeckue
YMHOXEHUS NEWCTBUST W YHWCIIOBBIC | 1EHCTBUS C OOBIKHOBEHHBIMH W
CMEIIaHHbIX BBIPKEHUSI C OOBIKHOBEH- | IECATUYHBIMU JIPOOSIMH.
qucen HbIMU J1po0simu. Pemienne | MoaeanpoBaTth XOJ  pelIeHUs
14 | Haxoxnenue 3aJad  Ha HAxXOXK/JEHHUE | 337aud C IIOMOLIbIO PHUCYHKA,
IpoOu OT uncia YaCcTH OT IIEJIO0T0. CXEMBI, TAOIUIIBI.
15 | [IpumeHenwue CgoiictBa apudmerndeckux| [IpuBoaUTH, pa3ouparn,

pacrpeenuTellb

IECUCTBUI.

OLICHUBATDH Pa3JIMYHBIC PCIICHMI,




HOTO  CBOMCTBa Pemenne TEKCTOBBIX | 3AIIUCH  PEIIEHUM  TEKCTOBBIX
YMHOXEHUS 3a7ad  apu(METHUYECKUM | 3a7a4.
criocoboM. Pemenue Kpurnyeckn OLICHNBATD
3ajad, coJiepKaluX | MOJTY4YEeHHbIN pe3yJibTar,
3aBUCUMOCTH, CBSA3bIBAIO- | HAXOJUTh OLIMOKH, OCYLIECTBIAT
IIUX BEJIMYUHBI: CKOPOCTb, | CAMOKOHTPOJIb, IIPOBEPSsS OTBET
BpeMsl, PAaCCTOSHUE; 1I€HA, | Ha COOTBETCTBHE YCIOBHUIO.
KOJIMYECTBO, CTOMMOCTbH; | Pemath 3agauM Ha yacTu, Ha
POU3BOIUTENBHOCTD, HaXO0XJCHUE APOOH OT BEITMUUHBI
BpeMs, 00BbEM paboThI.
Ennnunst U3MEpPEHUs:
Macchl, CTOUMOCTH;
paccTosiHus, BpPEMEHU,
ckopoct. CBSA3b MEXAY
elIMHUIIAMUA  HM3MEpEeHMs
Ka)XJ10M BEJTUYMHBI
KonTponbhas Temsr 13-15 KonTponupoBarb U OllCHUBaTh
pabora Ne 5 CBOIO paboTy; CTaBUTh LIEJIU Ha
CJIEAYIOUIMH 3Tan 00yYeHHUsI
16 | HeiictBue Apudmernueckue Beimonnsars apudmerudeckue
JeTICHUSI necTBus U JAeficTBUSI C OOBIKHOBEHHBIMHU U
CMEILIaHHBIX YUCJIOBBIE BBIPAXKEHUS C | AECITUYHBIMU ApooOsimu. Pemarn
qucen OOBIKHOBEHHBIMHU 3a/1a44 Ha YacTH, IPOLIEHTHI, HA
17 | HaxoxnaeHue npoOsimu. Pemenne HaxoXJieHne apodu (TpolrieHTa)
qyuciaa IO  €ro 3aJa4  Ha HAXO0XKJEHUE | OT BEJIMYMHBI U BEIMUYUHBI 1O €€
Ipodu 1IEJIOTO TI0 €ro nIpodu (porieHTy), Ipodu
18 | IpoGHble YacTH. CaoiicTBa | (IpolieHTa), KOTOPBIA COCTaBISET
BBIPAKEHUS apupMeTUYECKUX OJIHa BEJIMYMHA OT APYTOi.
JIEHCTBHA. PacnosHaBare Ha  yepTekKax,
Harnsgasie PHUCYHKaX, ONUCHIBATH
IIPEJICTaBICHUS O nUpaMuay, IpU3MY, LHIMHID,
IIPOCTPAHCTBEHHBIX KOHYC, 1Iap, M300paxkaTh UX OT
¢burypax: PYKH, MOJeIUPOBATH U3 Oymary,
napajuiesienumne, KyO, | MIacTWJIMHA, MPOBOJIOKU U JIp.
IpU3Ma, IIpuBoaUTH NpUMeEpPHI
nupamuaa. M3o0paxkenne | OOBEKTOB OKpPYXKAIOMIEro MHpa,
IIPOCTPAHCTBEHHBIX uMeroImux  (GopMbl  Ha3BaHHBIX
¢uryp. [Ipumepsr TeI.
pa3BEPTOK Hcnoab3oBaTh TEPMHHOJIOTHIO:
MHOTOTPaHHHUKOB, BEpILIMHA, pedpo, rpaHb,
WINHApA OCHOBaHUE, BBICOTA, PAINyC U
u  koHyca. Coznanue | AuaMmeTp, pa3BEpTKa.
MozeIen Pacno3naBathb pa3BEépTKU
MIPOCTPAHCTBEHHBIX (Uryp | mapawuienenunena, kyoa, mpusMsl,
(u3 Oymaru, UpPaMU/Ibl, KOHYCa, IWINHAPA;

MIPOBOJIOKH, TUTACTHITMHA
u ap.)

KOHCTPYMPOBATh JaHHbIE Teja
U3 pa3BEPTOK, CO3[aBaTb HX
MOJIETH.

Co3naBatb MoO/1eJTH
MPOCTPAHCTBEHHBIX  Guryp (U3
Oymaru, MpoBOJIOKH, TUIACTHIINHA




M 1Ip.)
3HAKOMUTHCH c
pa3BUTHUS apUDMETUKH

ucropuei

KoHntposbHas 1 Temsr 16-18 KoHTposmpoBaTe M  OLIEHMBAaTh

pabota Ne 6 CBOIO pPabOTy; CTaBUTh LEIHU HA
CJICIYIOUIHIA ATar 00yYeHHS

§ 3.119

OTHomleHuss u

NPONOpUUHU

19 | OrHomenus 5) Otnomienue. Jlenenne B | CocTaBaAsITh  OTHOIICHHS U

20 | ITponopuuu 2 JAHHOM OTHONICHUH, | IPOMOPLHH,

21 | Tlpsimas ul3 nponopuus. [I[pumMeHeHne | HaXOAUTh OTHOUICHUE BEJIWYMH,
oOparHas HOPONOPUMN NpPU pEIIeHUM | IeNUTh BEIMYUHY B JaHHOM
IIPOIOPLIMOHAIIb 3a1a4. OTHOULIEHHH.

HbIE Pemienne 3anmau, cBs3aH- | 3HAKOMUTBCI € HCTOpHel
3aBUCUMOCTHU HbIX C  OTHOIIECHHUEM, | Pa3BUTHUS apu(PMETUKH
IPONOPLHUOHATIBHOCTBIO
BEJIMYMH,  IPOLEHTaMH;
pelleHre OCHOBHBIX 3a7ay
Ha JIpoOu U MPOIEHTHI
KontponbHas 1 Tembr 19-21 KoHTpoimpoBaTh M  OLICHHBAaTh
pabota Ne 7 CBOIO paboTy; CTaBUTh LIEJIU Ha
CJIEAYIOUIMH 3Tan 00yYeHHUsI

22 | Macmrab 2 Macmitab.  Cummerpus: | Haxoqurhb

23 | Cummerpust 2 LIEHTpajbHasl, IKCNIEPUMEHTAJBHBIM MY TEM

24 | Jlnuna 3 oceBasl M 3€pKajJbHas | OTHOIIEHHE JUIMHBI OKPY>KHOCTH K
OKPYXKHOCTH M CUMMETPHH. e€ 1uameTpy.

I0IIAb ITocTpoenne HNuTepnpernpoBarh Macmrad Kay
kpyra. Llap CUMMETPHUYHBIX (QUTYD. OTHOLICHWE BEJINYMH, HAXOJMTE
[TpubnmxEénnoe MaciITad IjiaHa, KapThl U BbIUKCH
U3MEpPEHUE JITUHBI JATh ~ PAcCTOSIHUS,  HUCIOJb3YS
OKPYXXHOCTH,  IUIOIIAAU | MaciuTao.
kpyra. lllap u Pacno3naBarth Ha yepTexax U
chepa M300paKCHUSIX, H300pakaTh OT

PYKH, CTPOMTB C IIOMOILBIO
MHCTPYMEHTOB (QUrypy (OTpe3oK,
JIOMaHY10, TPEYTOJIbHUK,
MPSIMOYTOJIbHUK, OKPYKHOCTB),
CUMMETPUYHYIO TaHHOMU
OTHOCHUTEJIBHO MPSMOH, TOUKH.
Haxoauth npuMepsl cummeTpun
B OKpY’KaroIleM MHUpeE.
MopaeaupoBath 13 Oymaru jBe
¢burypsl, CUMMETpPUYHbBIE
OTHOCHUTEJIBHO IIPSIMOY;
KoncTpyupoBarb reomerpuyec-
Kie KOH(HUrypaluu, HUCIOIb3ys
CBOMCTBO CHUMMETPHH, B TOM
quciIe C TOMOIIBIO IH(PPOBBIX
pPECYpCOB.




HccaenoBarb CBOWCTBA H3Y4EH-
HBIX  (GuUryp, CBf3aHHBIE C
CUMMETpPHEH, HCIIOTB3YS
AKCIIEPUMEHT, HaOII0ICHHE,
MO/ICIMPOBaHUE.
O0ocHOBBIBATH, ONPOBEPraTh C
TIOMOIIIBIO KOHTPIIPUMEPOB
YTBEPXKJICHHSI O CHMMETPUH
dburyp.

3anuceiBaTh GOPMYJIBI: [UTHHEI
OKPY)XKHOCTH, TUIOIIAIH KpYyra;
BBINOJIHATG BBIYMCJIEHUS] TIO
TUM Qopmyraam

KoHntposbHas
pabora Ne 8

Temblr 2224

KonTponmupoBarb u oOlLiEeHUBaTh
CBOIO paloOTy; CTaBUTh LEJIU Ha
CJICIYIOUIHIA Tar 00yYeHHS

I'maBa 2. PanyoHaJbnLHBIE YU CJIA

§ 4. JleiicrBus ¢ | 35
PalMOHAJIb-
HBIMH YHCJIAMU
25 | IlonoxurensHeie | 3 [TonoxxurenbHbIC u | [IpuBoaNTHL NpHUMEPBI HCIIOJb-
U OTpULATElb- OTpULIATENIbHbIE 30BaHMsI B PEAIBHON  KHU3HH
HbIE YHUCIIa yucna. Llenble  4Yucna. | HOMOXKUTENBHBIX U OTPULIATEIN-
26 | [IpoTuBoOMONOXK- | 2 Monynp yncna, BHBIX YHCEI.
HbIE YHCIIa reoMeTpHYECKas M3o06paxkars  1enble  4ucia,
27 | Monxynb uucia 2 HHTEpIpeTalus [OJIOXKUTEIbHBIE u oTpuLa-
28 | CpaBHeHue 3 Moy yucia. CpaBHEHUE | TENbHbBIE YUCIIa TOYKAaMU Ha
IIOJIOKUTEIIBbHBIX YHUCCII. YU CJIOBOU NIPAMON,UCIIOJIB30BATH
U OTpHIATENb- [ununap, KoHyc, map YHCIIOBYIO IPSIMYIO TUIS
HBIX YHCET CPaBHEHHUSI YHUCEIL.
29 | UsmeHeHue 2 IIpumeHsITH MpaBUJIA CPaBHEHUS,
BEJIUYNH yHOPSAI0YMBATH 1ENIblE YHUCIIA;
HAXOAUTh MOJIyITb qucha.
3HaKOMHUTBC ¢  HCTOpHel
pa3BUTHS apUPMETHKU
KouTponbHas 1 Temsr 25-29 KonTponupoBatb u  OlLlEHUBATh
pabota Ne 9 CBOI0O DPabOTy; CTaBUTh LENHU Ha
CJICTYIOIINN dTar 00ydeHUs
30 |Cnoxenue 2 Apudmernueckue ®opMyJIMPOBATH NnpaBuiIa
TIOJIOKHUTETHHBIX U NEHCTBUS C BBIYHCIICHHS C TTOJIOKHUTEITHbHBIMHU
OTpHUIATENbHBIX MOJIOKUTEITHHBIMU U |1 OTPUIATEIBHBIMH  YHUCIIAMU,
YHCeJl C MOMOIIBIO OTpHULIATEIbHBIMU HAXOUTHh 3HAYEHHUS YUCIIOBBIX
KOOPJIMHATHON YHCIIaMHU. BBIpXCHUH, COJIEpIKaIINX
IPSAMOM JIEUCTBUS C TIOJIOKUTEIIbHBIMU U
31 | Cnoxenue 2 OTPULIATEIILHBIMU YHCIIAMH.
OTPULIATEIBHBIX IIpuMeHATH CBOMCTBA CIIOXKEHUS
qHCce " YMHOXCHHSI TUIS
32 | Cinoxenue yucen | 3 npeoOpa3oBaHMs CYMM U
C pa3sHbIMU MIPOU3BEICHUI

3HaKaMu




33 | JeiicTBHe 3
BBIYUTAHUS
KontposbHas 1 Tembr 30-33 KoHTpoipoBaTh M  OLICHHBaTh
pabota Ne 10 CBOI0O pPabOTy; CTaBUTh LENHU HA
CJIEAYIOUIMH 3Tan 00yYeHHUs]
34 | leiictBue 3 Apudmernueckue aeict- | BorumeasaTb 3HAYEHUs
YMHOXKEHUS BUS C TOJIOXKUTEIBHBIMU U | BBIPAXKEHUH, COoJIep KALINX
35 | HeiictBue 3 OTPULIATEIILHBIMU OOBIKHOBEHHBIE U JCCATUYHBIC
JeJICHMSI yuciaamu. JpobHoe uucio | 1podu, BBIIIOJIHATh
36 | ParmonanpHble | 2 KaK pe3yapTaT JAeNieHUus. | mpeoOpazoBaHus APOOEi,
quciaa [IpencraBnenue necsaTud- | BLIOMPATh CHOCO0, NMPUMEHSTH
37 | CgoiicTBa 2 HOW JpoOu B BuJIE OOBIK- | CBOiicTBA apu(METHIECKIX
JeHCTBUI ¢ HOBEHHOM apoOu U | IeUCTBUM AN paluOHaIM3aLMU
pauroHaJIbHBIMU BO3MOXHOCTb ITPCACTABJIC- BBIYUCIICHUI.
yHCIaMu HUS 00bIKHOBEHHOM Apobu | [IpeacraBiasTh JeCATUYHbIE
B BUJC  JICCATHYHOH. | IpoOM B BUAE OOBIKHOBEHHBIX
OneHka M OPUKUJKA, | 1poOel U OOBIKHOBEHHBIE B BUJIE
OKpYTJICHHE pe3yJIbTaTa. NECATUYHBIX, HCTI0JIb30BaTh
[Ipumenenne OykB U1 | DKBHBAJEHTHBIE
3alUCH  MaTeMaTHYeCKUX | MpeacTaBJIeHus IPOOHBIX
BbIpO)KEHU I U | YKCell IPU UX CPAaBHEHUH, IIPU
MPEIOKEHHH. BBIYUCIICHUSIX.
Pemenue JIOTUYECKUX | BHAKOMUTBCSI € HCTOpHei
3ajau. Pemenuwe 3amay | pa3BuUTHS apuPMeETUKH
nepedopom BCEX
BO3MOYKHBIX BAPHAHTOB
KonTponbHas 1 Temsr 34-37 KonTponupoBarb u  OLIEHUBATh
pabora Ne 11 CBOIO paboTy; CTaBUTh LIEJU Ha
CJIEAYIOUIMH HTan 00yYeHHsI
§ 5. Pemenue | 13
YpPaBHEeHHH
38 | PackpsiTHe 2 bykBennbie BelpaxeHus u | Mcnoab3oBath  OykBBI s
CKOOOK YUCJIOBbIE IOJCTAHOBKH. | 0003HAUEHUsI YMCEN, MPU 3alucu
39 | Koadpdumment 3 N300pakeHne yrcen Ha MaTeMaTHYECKUX  YTBEPXKICHUH,
40 | ITomoOHbIe 2 KOOPJMHATHOM  NpPSIMOM. | COCTaBIATh OyKBEHHbIE
cllaraeMbie YucnoBbie IPOMEKYTKH BBIPKEHUS 110 YCIIOBUIO 331a4H.
HccaenoBarh HECIIOXKHbBIE
YHCIIOBBIC 3aKOHOMEPHOCTH,
MCMOJIb30BaTh OYKBBI JJIs1
WX 3aITUCH.
BbIuucasiTh 4MCI0BOE 3HAYCHHE
OYKBEHHOTO  BBIpQXXEHHSI  IpU
3aJJaHHBIX 3HAUYEHUX OYKB.
3HaKOMHUTBC ¢ HCTOpHel
pa3BUTHS apU(PMETHKU
KontponbHas 1 Tembr 38—40 KoHTponupoBaTh u OLICHHBATh
pabota Ne 12 CBOI0O pPabOTy; CTaBUTh LENHU HA
CJICTYIOIINM dTaI 00ydeHUs
41 | Pemenue 4 bykBeHHbIE paBeHcTBa,| Haxoaurs HEU3BECTHBIN
ypaBHEHHH HAaXO0XKJJCHHE HEU3BECTHOI0| KOMIOHEHT  apH(hMETHYECKOro




KOMITOHEHTA.
CocraBnenne OyKBEHHBIX
BBIPOKECHHH 110 YCJIOBHIO
3aJa4H.

Pemenue 3ama4, cogepika-
LUX 3aBHCUMOCTH,
CBSI3BIBAIOIIMX BEJIUYMHBI:
CKOPOCTB, BPEMSI, PaccTosi-
HHE; [IEHA, KOJIMYECTBO,
CTOUMOCTB;
MIPOU3BOUTEIIBHOCTD,
BpeMs, 00BbEM paboThI.
J 2810705070003 U3MEPCHHUS:
MacChl, CTOUMOCTH;
paccTostHus, BpEMEHHU,
ckopoct. CBSA3b MEXAY
CAMHUIIAMH  HU3MEPCHHS
Ka)XJIOM BEIIMYNHEBI

IECUCTBUS.

MoaenupoBaTh XOJl peIICHUS
33J]a4yd  C ITIOMOIIBIO PHCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTH, pa3ouparn,
OLIEHNBATH PA3JINYHBIC PEIICHUS,
3alMCU  PELIEHUA  TEKCTOBBIX
3az1ay.

Kpurnueckn OLIEHUBATH
MOJyYECHHBIN pe3ynbTar,

HaXOJUTh OLIMOKH, OCYIIECTBIIATh
CaMOKOHTPOJIb, IIPOBEPSIs
OTBET Ha COOTBETCTBUE YCIOBUIO

KonTponbhas 1 Tema 41 KonTponupoBarb U OlICHUBaTh
pabota Ne 13 CBOIO paboTy; CTaBUTh LIEJIU Ha
CJIeIYIOIINIA ATan 00y4YeHUs
§ 6. 11
Koopaunarsi
HA IJIOCKOCTH
42 | llepnienauxynsip | 2 B3aumHoe pacnonoxkenue Pacmo3dHaBaTh  Ha  yeprexax,
HBIE TIPSIMBIC JIBYX IPSIMBIX Ha pUCYHKax  Cly4al  B3aWMHOTO|
43 | IapannenbHble 2 IUIOCKOCTH, NTapaJlJIeJIbHBIE [PACIIOJIOKEHUS IBYX IPSIMBbIX.
TIPSIMbIE psIMbIE, N300paxkaTn c NOMOIIbIO
44 | KoopauHatHas 3 NEPIEHIUKYIIIPHBIE YepPTE:KHBIX HHCTPYMEHTOB  HA
[JIOCKOCTh IpsIMBIE. HEJTMHOBAHHOM U KieTyaToi Oymare
45 | IlpencraBnenue | 3 IIpsamoyronbHasg cucTeMa [IBe MepeceKaronmecs
YUCIIOBOM KOOpJMHAT Ha MpsIMbIE, JIBE napasuiesibHble
uH(OpPMALMK Ha wiockoctd. KoopauHats!l [psimMble, CTPOUTH MPSIMYIO,
rpadukax TOYKM Ha  IUIOCKOCTH, [IEPHEHIUKYISIPHYIO TaHHOM.
abcuucca U opiMHaTa. [puBoaNTH NMPUMepBbI

IToctpoenne  Touek u
¢uryp Ha KOOPIMHATHOM
MJIOCKOCTH.
YeTsIpEXYTroIbHUK,
MIPUMEPHI
Y4eThIPEXYTOJIbHUKOB.
[IpssMOYTOJIBHUK,
KBaJpaT: HCIOJb30BaHUE
CBOMCTB CTOPOH, YIJIOB,
nyaroHaneu.
N3o0paxkenue
reoMeTpHUUECKuX HUryp
Ha HEJTMHOBAaHHON Oymare
c HCII0JIb30BAHUEM
UUPKYJIS, TUHEHKH,

MapauIeIbHOCTH H  IMEPIEHINKY-
IISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
IPacmo3HaBaTthb B MHOTI'OYTOJIbHUKAX
MEePIEHIUKYJIAPHbIE U IapaJljielib
HbIE CTOpPOHBI. HN300paxarh,
MHOTOYI'OJIbHUKH C TapauIeIbHBbI-
MU, IIEPIIEHIUKYIIAPHBIMU
CTOPOHaMHU.

OO0BbSICHAT, W WLIIOCTPUPOBATH|
NMOHSITHE IIPSIMOYTOJIBHOM CHCTEMB]

KOOpJIUHAT Ha IJIOCKOCTH,
IMCITOJIB30BATh TCPMHHOJIOTHUIO,
CTPOUTDH Ha KOOPJIMHATHOU

MIOCKOCTH TOYKH U (UTYPHI TIO

BadaHHBIM KOOpAHWHATaM, HAXOJAUTH




YrOJIbHUKA,
TPAHCIIOPTHPA.
[TocTpoenust Ha KieT4aTOU
Oymare.

H3mepenune u moctpoeHue
YTJIOB c IIOMOUIBIO
TpaHCIOPTHpa

KOOPJAMHATHI TOYEK.
N300paxaTh HA HEJTMHOBAHHOU U
KJIET4aTOil Oymare C HCII0JIb30BaA
HUEM 4epPTEKHBIX HHCTPYMEHTOB
METBIPEXYTOJIBHUKH € 33/JaHHBIMU
CBOMCTBAaMH: C I1apaJUICIbHBIMU,
[epHeHIUKYISIPHBIMU, paBHBIMUY|
CTOpOHAaMH, MpPSIMBIMU yIjdaMH WU
p., paBHOOEIPEHHBIN TPEYTOJIbHUK.
I[Mpennarars U 00cyXKIaTh
CI0CO0BbI, AATOPUTMBbI TIOCTPOECHUSL.
MccnenoBars, UCIIOJIB3YS]
BKCIIEPUMEHT, HabI0IeHue,
MO/IETUPOBaHUE, CBOMCTBA
[PSIMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TPEYTOJIbHUKU.
O00CHOBBIBATH, ONPOBEPraTh ¢
[TOMOLIBIO KOHTPIIPUMEPOB
YTBEPXKACHUST O THPSAMOYIOJIbHUKE,
KBaJpare, paclmo3HaBaTh BEPHbIC U
HEBEPHBIC YTBEPIKICHUS.
N3MepATH U CTPOUTH C TIOMOILIBIO
TpaHCIIOPTHUPA YIJIbl, B TOM YHUCIIE B
MHOTOYTOJIbHUKE, CPAaBHMBATH
yTJIBbl;  Pacmo3HaBaTb  OCTpHIE,
[IpsIMBIE, TYIIBIE, PA3BEPHYTHIE YIIIbI.
3HAKOMHUTBCS c ucropuei
a3BUTHUS ApUPMETUKU

KoHnTponbHas
paborta Ne 14

Temsr 4245

KoHnTponupoBath U OLEHHUBATh
CBOI0 PaboOTy; CTaBUTh 1€ Ha
CJIEAYIOUIMH HTan 00yYeHHsI

IloBTOpEHHE

12

Hrorosoe
MMOBTOPEHHE

Kypca
5—6 xitaccos

11

[loBTOpeHHE  OCHOBHBIX
HOHATHH " METOJIOB
KypcoB 5 1 6 KJIaccoB,
000011IEH1E u
CHCTEeMaTU3alMsl 3HaHUI

Bpruucaaro
BBIPAKEHHUI,

3HAYEHUS
coJiepKaIImX
HaTypaJIbHbIE, LENbIE, IOJIOXKH-
TeIbHBIE W OTpHULATENbHBIE
qucia, OOBIKHOBEHHbIE u
JeCSITUUHbIE TpOoOH,

BBITIOJIHATh npeoOpa3oBaHUs
YUCEN U BBIPAKEHUM.

BbiOnpars cnmocod cpaBHeHUs
YHCeJl, BHIYUCIECHUHN, IPUMEHSATH
CBOICTBA apu(pMETHYECKUX
JNEUCTBUMA 11 palMOHaIn3alun
BBIYMCIICHUM.

Pemars 3amaum w3 peanbHOU

JKU3HH, NPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [
pemieHus  3amad U3 JApYyrux

MIPEAMETOB.




Pemars  3agaum  pasHbIMHM
crocodamu, CPAaBHUBATD,
BbIOUPATH CIIOCOOBI PEIICHUS
3aJ1a4H.

OcyuiecTBJIATH CAMOKOHTPOJIb
BBITIOJIHSIEMBIX NeUCTBUNI u

CaMOIIPOBEPKY pe3ynbTara
BBIYMCIICHUM
Hroroas 1 Tembr 1-46 KoHTpoimpoBaTh M  OlLICHHBaTh
KOHTPOJIbHAS CBOIO paboTy;, CTaBUThH IIETU Ha
pabora No 15 CJICTYIOIINM dTaIl 00ydeHUs
HToro: 170




Pa0Gouasi mporpamMmMa y4e0HOro Kypca «AJreopa»
MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO s
POAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaronuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
oOmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJIOJaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHSI W BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydyeHume  anrebpe  mpeanosiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JICATENBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHure 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjis OCHOBHOTO
o0miero 00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucaa u BeIUUCICHUS», « ANTeOpandyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C
JIPYTUMHU €ro JuHusMd. B Xxome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3pika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «AnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECCKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
’KU3HU. Pa3BUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

CopnepxaHue AByX alreOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuain TPYNIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JUI TOCTPOCHHSI MAaTEMaTHYECKUX MOJIEIEH, OIHMCAHMUS NPOLECCOB M
ABJICHMA peanpHOro Mupa. B 3agaunm oOyueHus aireOpe BXOIAT TaKxKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOJAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUSI, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0yYaroluxcs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KyJIbTYpPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 yvaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMbl 3ammcu
npobeit k gpyroil. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YHMCiIaMu. Pelienue 3agad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
TpoOH.

CreneHb C HaTypallbHBIM IIOKa3aTEJeM: OIpenesieHue, NpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE OIPENENeHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl U MHOTOWIEHBI. CrenieHb MHOrowieHa. Ciio)KeHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIsbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneitHOe ypaBHEHHE C JABYMs MEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad C TOMOIIBIO
CHUCTEM ypaBHEHHM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncnoBble IPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucumoctedl. llonarue ¢ynknuu. ['paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'padudeckoe perieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOTMKEHUST UppAlMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuredpanvyecKue BbIPpAKEHUA

KBagparHeiii  TpEXWieH, pa3JIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
PannonanbpHbIe BRIpRXXEHHS U X ITPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['padrueckas waTEpHpeTalIvs YpaBHEHUN C IBYMS MEPEMEHHBIMUA U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl II€peMEHHBIMU. lIpumepsl pelieHust cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. UYrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX PEATIbHBIE MPOLECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oykiun Y = X2, ¥ = X3, y = Vx, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHplie 4ncna, UppallMOHANBHBIC YHCIIa, KOHEYHBbIE U OCCKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHON IIPSMOM.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, apU(PMETUUYECKHE JIEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKPY’KaroleM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucenl. [[puknaka n onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSIIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM ImepemMeHHoW. KBanpartHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu pyuxrmit: Y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoi u GopMyIioit N-To diieHa.

ApudmeTrnueckass U reoMmeTrpuueckas nporpeccuu. @opmynbl N-ro dieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITTPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MpOSIBICHUEM UWHTEpeca K TMPONUIOMYy H HACTOSMIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0s3aHHOCTEN I'pakJIaHUHA U pealu3alluU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl YelIoBeueCKOMn
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIS Pa3BUTHUS IIUBUIN3ALINH,
OBJIaJICHUEM SI3IKOM MaTeMaTHUKU M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKWE 3HAHHUS B HWHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOI'o K€ IIpaBa APYroro 4eJoBEKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJIEACTBUI MJIsi OKPY’KaKOIIEH cpeabl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAEH, HOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJIECHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEelIeHUs] U ACHCTBUA, (POPMYIHpPOBATH U OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

® BBIIBIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs]  IOHATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOTIO aHAJIN3a;

® BOCIpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpJAUTENbHbIE W OTpULIATEIbHBIC, €IUHUYHBIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;



® BBISBIAThP  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

® JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30uparh I0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKJAECHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaTH4ecKnx (aKTOB, BBICTpPAWBATh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;

® BHIOMpPATH CIOCOO pemieHus: yueOHOUM 3amauyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1€ CTBUS:

® HCITOJIb30BaTh BOMPOCHI KaK HCCJEIOBATEILCKUN HHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYHUE, MPOOIEMYy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUIO0TE3Y, apTyMEHTHUPOBATh CBOIO TIO3UIMIO0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIaHYy HECIOXKHBIM
DKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAHME  TI0  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

® CaMOCTOSITENIbHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® [IPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKE BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

® BBISBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMAIUU, ITaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

e BpIOMpaTh (GOpMy TMpeAcTaBiIeHUS WHPOPMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMamH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

® OIICHMBATh HAA&HKHOCTh HMH(MOpPMALMU TO KPUTEPUSM, MPEIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:



e BOCHpUHUMATh U (GOPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJY4YEHHBIN pPE3yJIbTaT;

® B XOJ€ OOCYXKIEHMs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX AaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE HA IIOUCK
pelIeHUs, COIIOCTaBIATh CBOM CYXKIEHUS C CYXICHHAMHM JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKEHUS;

® [IPEACTABIATH  PE3yJbTAaThl  PEIICHHMs  3aJayd,  JKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yY4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ayTUTOPHH;

e [IOHMMaTh W  HCHOJb30BAaTh  MPEUMYIIECTBA  KOMaHJHOM  H
WHIUBUIYAIbHOM pabOThl TpPH pEMIEHUH YYEOHBIX MaTEMaTUYECKUX
3a/ay;

® [IPUHUMATH LEIb COBMECTHOM NIEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuUBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

® y4YyacTBOBaTh B TIPyNmnoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThI U KOOPJMHUPOBATH CBOM JACUCTBUS C APYTUMH YWICHAMHU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

® CaMOCTOSITEJIbHO COCTaBJIATH IUIaH, aIrOPUTM PELICHUS 3aJadu (UM ero
4acTh), BBIOUpATh CIOCOO peleHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

® BIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

® [PEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PELICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, HAWJEHHBIX OIIHMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

® OILICHMBATh COOTBETCTBHUE PE3YNbTATA JAEATEIBHOCTH IOCTABICHHOW LENIH
U YCIIOBUSIM, OOBSCHATH NPUYUHBI JTOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKUE
JENUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pa3zHOOOpa3HbIe
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATH TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH JACUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKA3aTEISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 337a4 C YYETOM OTPAHMYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS y4eOHOro MaTepuaa.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpQXCHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MIepEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOYIEHA HAa MHOIOWIEH M MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIBbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOILBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeobpa3oBaHusl MHOTOWICHOB [IJISl PEIICHUS PAa3IMYHbBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKHU.



Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pemarp nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoa OT UCXOJHOI'O YPAaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTs, sBusercs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensaTh rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[TonGupate mnpumepsl Map 4YHUCEN, SABIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOTO YPaBHEHHUS C
JBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpaUMKOM, HPHUBOJUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxkaTh HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3aAMCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anre0pandyecKoM SI3bIKe.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE, LEHA, KOJIUYECTBO, CTOUMOCTB,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YyCJ1a TOYKaMHA Ha KOOPJAMHATHOU MPSMOU.

[TpumensaTy moHATHE apU(METHUYECKOrO0 KBAaAPATHOTO KOPHS, HaXOAWUThH
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys IPU HEOOXOIMMOCTH KAJIBKYJSITOP, BBIIOJHAThH



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpyMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BIPAKEHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeIIEM.

BBITIONHATE TOXIECTBEHHbIE MPEoOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbINA TPEXUIICH HA MHOKUTEIU.

[IpuMeHsaTh peoOpa30BaHMs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/7a4 U3
MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaUUeCKUX MPeAcTaBlIeHU (YCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandyeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3ynbTarT.

[IpuMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JUMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[TorumaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNITh 3HaueHHEe (YHKUUHU O 3HAYEHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku dJeMeHTapHbIX QYHKIUN BUJA:

y = kiXx, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBOA
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PALIUOHAIIBHBIEC U UPPAIlMOHATBHBIE YHCIIA.

BoinonHaTh  apupMeTHYecKue JEUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coyeTass YCTHbIE M MHUCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYMCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsbl ByX JMHEWHBIX YPaBHEHUN C JIBYMs NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIIICHUE HEPABECHCTB HA YHWCIOBOW MNPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = |x|, B 3aBucEMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYyNI n-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKON MPOrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



PemaTte 3a7aun, CBS3aHHBIE C YHCIOBBIMHM IIOCJIENOBATEIBHOCTSIMU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos DJIEKTPOHHBbIE
H
Ne /it aMEHOBaHUE pa3lejoB M Komrpoabube  IIpaxTiueckue (ungposbie)
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padéoTbI padoThI
pecypcsbl
1 Yucna u BBIMHCICHHA. ¢ 1 bubmmoreka [HOK
PammonanbHble ynciia https://m.edsoo.ru/7f415b90
bubmmoreka [HOK
2 AnreOpanyeckre BbIpaKeHUS 27 1 hitps://m.eds00.ru/7f415b90
bubmmoreka [HOK
3 ¥ PABHCHHS! 1 HEPABCHCTBA 20 L https://m.edsoo.ru/7f415b90
4 Koopaunater wu  rpadukmu. 24 1 bubmmoreka [HOK
OyukIun https://m.edsoo.ru/7f415b90
bubnuoreka [HOK
> HosTopenne u 0dodmenne 0 L https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO 102 5 0
[TPOITPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoumnuecTrBo yacos JJIeKTPOHHBbIE
Ne /it HauMeHoBaHuMe pa3gesioB M Komrpoabubie  IIpaxTieckue (undpossbie)
TeM NMPOrPaMMbl Bcero oOpa3oBaTe/bHbIE
patéoTbI padoThI pecypebi
1 Yucna u T bubnmoreka HOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
NSt b 110K
https://m.edsoo.ru/7f417af8
MoKa3aTeyieM
3 AnrebpanyecKkue BBIPAKCHHUS. 5 1 bubmoreka HOK
KBanpartHusbiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BBIPKECHHUS. 15 1 bubnuotexa HOK
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHEHHSI U HEPABEHCTBA. 15 1 bubnuoreka HOK
KBanparHbie ypaBHEHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHHSI W HEPaABEHCTBA. 13 bubmmoreka [HOK
CucreMbl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 VYpaBHEHHSI W HEPABEHCTBA. 12 1 bubnuoreka HOK
HepaBencTBa https://m.edsoo.ru/7f417af8
bubnuoTteka OK
8 DyHKuuK. OCHOBHBIC MOHATHS 3 https://m.edsoo.ru/7f41u?af8
9 OyHKIUY. Yucnosbie 9 bubnuoreka LHOK
GyHKIIN https://m.edsoo.ru/7f417af8
bubnuoreka OK
10 Tosropemne n 060dmenue 0 L https://m.edsoo.ru/7f4lL$af8
OBIIEE KOJIMYECTBO YACOB IIO0 102 3) 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

I[TPOI'PAMME




9 KVIACC

Kosmn4yecTBo yacos JJIEKTPOHHBIE
Ne HaumenoBanue pasgejioB H (uudposbie)
n/n TeM NMPOrPaMMbl Bcero Koutpoasurie Ipaxrueckue o0pa3oBaTeJibHbIE
patéoTbI padoThI
pecypcsbl
1 Yucna u BBMHCIICHHUA. o bubmmoreka [HOK
JleficTBUTEIBHBIE YHCIIA https://m.edsoo.ru/7f419d08
, | Yo a e T
. https://m.edsoo.ru/7f419d08
MIEPEMEHHOM
3 VYpaBHEHHSI W  HEPABEHCTBA. 14 1 bubmoreka HOK
CucTembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHHST W HEpPaBEHCTBA. 16 1 bubmmoreka [HOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [HOK
> Py 16 L https://m.edsoo.ru/7f419d08
6 Uucrnosie nocienoBarebHoCTH 15 1 Eggg:?/ﬁzioolru 17§ 41151(%};
7 [ToBTOpEHUE, 00o001eHue, 18 1 bubnuoreka IHOK
CHCTEMaTHU3aLMs 3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO 102 6 0
ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Ilousatue

pamOHAJIBHOI'O YKUCJIa

Koaun4yecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
patéoTbI

Hara
HU3Y4YeHUs

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTeJibHbIE

pecypchbl

Apudmernueckue
JNEUCTBUS
panMoHaIbHBIMU
JUCIIAMH

Apudmernueckue
JNEUCTBUS
panMoHaIbHBIMU
YUCIIaMH

Apudmernueckue
NENCTBUS
palOHAIbHBIMU
YUCIAMH

Apudmernueckue
JNEUCTBUS
paIrmoHaIbHBIMA
JUCITAMH

Apudmernueckue
JNEUCTBUS
paIrmoHaIbHBIMU
YUCIIAMH




CpaBHeHue,
YIOPSIIOYMBAHHE
paIMOHAIBHBIX YHCET

CpaBHeHue,
YIIOPSIIOYMBAHHE
paIoHaIBHBIX YUCEI
CpaBHeHue,
YHOPSAOYMBAHUE
paIoHaIbHBIX YHCEI

10

CreneHp C
HaTypaJIbHBIM
MOKa3aTeJIEM

bubmmoreka [HOK
https://m.edsoo.ru/7f4211de

11

12

CreneHn C
HaTypaJIbHbIM
MoKa3aTejieM

Crenennb C
HaTypaJbHbIM
MoKa3aTeyieM

bubmmoreka [HOK
https://m.edsoo.ru/7f421382

bubamnoreka I[HOK
https://m.edsoo.ru/7f42154e

13

Crenensp C
HaTypaJIbHBIM
mokKasarejieM

bubnuoreka [HOK
https://m.edsoo.ru/7f4218be

14

15

CrerneHnp C
HATypaJIbHBIM
oKa3aTeJIieEM

Pemienne  OCHOBHBIX
3ajay  Ha  Apoow,
MPOLIEHTHI u3
peanbHOM MTPAKTUKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

16

Pertenne  OCHOBHBIX
3aa4 = HA  JIpoow,
MIPOIICHTHI u3
peabHOM ITPAKTUKH

17

18

19

Pemtenne  OCHOBHBIX
3aa4 = HA  JIpoow,
TIPOIICHTHI u3
peabHOM MPAaKTHKU

Pemntenne  OCHOBHBIX
3a7a4 = HA  Jipodu,
MIPOIICHTHI u3
pearbHOM MTPaAKTHUKH

[Ipu3Haku [1eMMMOCTH,
Pa3JIOKEHUS Ha
MHOXKUTEIN
HATYpPaJIbHBIX YHCEI

20

[Ipu3zHaku 1enMMOCTH,
PA3T0KECHUSA Ha
MHOXHUTEIU
HATYpPaJIbHBIX YHCEI

21

22

PeanbHble

3aBuCcUMOCTH. [Ipsmas
u oOpartHas
MPONIOPLUHAOHAIBHOCTH
PeanbHbie

3aBucuMOCTH. IIpsmas
u oOpartHas
MPONOPUHAOHAIBHOCTH




PeanbHbie
3aBUCUMOCTH. [Ipsamas

23
u oOpaTHas
MPONOPLUOHAIBHOCTH
PeanbHble

24 3aBucuMocTH. [Ipsmas
U oOpartHas
PONOPLIMOHATIEHOCTH
KoutponbHas pabota

o5 o TeEMe
"PanyoHajbHbIE
yucna"

26 bykBeHnHbIe bubnuoreka [HOK
BBIPKCHUS https://m.edsoo.ru/7f41feec
[IepemenHnsie.

27 Jlonmyctumebie
3HAYCHMUSI
MepEMEHHBIX

28 Dopmybl

29 DopMyIIbI
IIpeoOpazoBanue
OYKBEHHBIX

30 BBIPOKCHUH, bubanoreka [HOK
pPacKpbhITHE CKOOOK U https://m.edsoo.ru/7f41fafa
MpUBEICHUE
MOTO0HBIX ClIaraeMbIX

31 [IpeoOpazoBanue bubnuoreka [HOK

OYKBEHHBIX

https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

BBIPKCHUMH,
pacKkpbITHE CKOOOK U
MIpUBEICHUE
MOJOOHBIX ClIaraeMbIxX

32

[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAKECHUM,
packpbITHE CKOOOK U
MIpUBEICHUE
MOJIOOHBIX CJIaracéMbIX

33

34

35

[IpeobOpazoBanue
OYKBEHHBIX
BBIPAXKCHUMH,
PacKpbITHE CKOOOK H
MIPUBEICHUE
MOJOOHBIX CIaraeMbIX
CBoOMCTBa CTCNEHU C
HaTypaTbHBIM
TOKa3aTejeM
CBoOMCTBa CTCMNEHU C
HaTypaJTbHBIM
MOKa3aTeaeM

bubamnoreka IHOK
https://m.edsoo.ru/7f421382

bubamnoreka IHOK
https://m.edsoo.ru/7f42154e

36

37
38

CBoiicTBa CTEMEHU C
HaTypaJlbHbIM
OKa3aTeJIEM

MHuorouJieHsI

MHuorouJieHsI

bubnunoreka [HOK
https://m.edsoo.ru/7f4218be

bubnunoreka [HOK
https://m.edsoo.ru/7f42276e

bubamoreka HOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo.ru/7f422930

Cnoxxenue,

39 BBIYMTAHUC, bubanoreka [HOK
YMHOXCHHE https://m.edsoo.ru/7f422af2
MHOTOYJICHOB
Cnoxenue,

40 BBIYMTAHUC, bubamoreka [HOK
YMHOXCHUE https://m.edsoo.ru/7f422cc8
MHOTOYJICHOB
Crnoxenue,

11 BBIYMTAHHUE, bubanoreka [HOK
YMHOXCHUE https://m.edsoo.ru/7f422fca
MHOTOYJICHOB
Crnoxenue,

42 BbIYMTAHHUE, bubanoreka [HOK
YMHOKEHUE https://m.edsoo.ru/7f423182
MHOTOYJICHOB

43 Sz)(;p I\:YHéIIiHoro bubmmoreka [HOK

pail https://m.edsoo.ru/7f42432a
YMHOKEHHUS

44 ZIZ)(;p h:ynéleoro bubmmoreka [HOK

pail https://m.edsoo.ru/7f42464a
YMHOEHHUS

45 S)?(p he/llyn'e'iﬁoro bubmmoreka [HOK

patl https://m.edsoo.ru/7f424c12
YMHOEHHS

16 DopMyJIbI bubnuoreka LHOK

COKPAIIEHHOTO

https://m.edsoo.ru/7f424fd2



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

47

48

YMHOXKEHUS
DopmyJIbl
COKPAILEHHOTO
YMHOXKEHUS
Paznoxenue
MHOTO4JICHOB Ha
MHOXUTENN

bubmmoreka [HOK
https://m.edsoo.ru/7f4251d0

bubmmoreka [HOK
https://m.edsoo.ru/7f423312

49

50

o1

Pasznoxxenune
MHOTOYJIEHOB Ha
MHOXXUTEIIN

Pa3noxenune
MHOTOYJICHOB Ha
MHO>KHATEITH
Pa3noxenune
MHOTOYJICHOB Ha
MHOKHATEIIN

bubmmoreka [HOK
https://m.edsoo.ru/7f4237fe

bubanoreka [HOK
https://m.edsoo.ru/7f4239de

52

53

54

KontponbHas pabota
1o TEME
"AnreOpandeckue
BbIpakeHus"

YpaBHEeHHE, MpaBUiIa
npeodpa3zoBaHus
YpaBHEHHUS,
PaBHOCUIIBHOCTh
YPaBHEHUM
JluneriHOE ypaBHEHUE
C OJIHOM TNEPEMEHHOM,
pELIEHUE  JIMHEMHBIX



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YPaBHECHUI

JluHeitHOe ypaBHEHUE
C OAHOW NEPEMEHHOMU,

bubmnoreka [HOK

o5 pellleHne  JIMHEWHBIX https://m.edsoo.ru/7f420482
YPaBHECHUI
JIuHeitHOE ypaBHEHUE
56 C OAHOW NEPEMEHHOMU,
pELICHUE  JIMHEWHBIX
YpPaBHEHHI
57 Pemenne 3amau ¢ bubanoreka I[HOK
MTOMOIIBIO YpaBHEHUM https://m.edsoo.ru/7f42064e
58 Pemenne 3amau ¢ bubmmoreka IHOK
MTOMOIIBIO YpaBHEHUI https://m.edsoo.ru/7f420806
59 Pemenne 3amau bubmmoreka IHOK
MIOMOIIIBIO0 YPaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Pemenne 3amau  C bubamnoreka IHOK
MTOMOIIBIO YPaBHEHUI https://m.edsoo.ru/7f420e6e
JIuHeitHoe ypaBHEHUE
61 C JIBYMSI bubnuoreka [HOK
MEPEMEHHBIMH M €T0 https://m.edsoo.ru/7f427c32
rpadux
JIuHetHOe ypaBHEHUE
62 c JIBYMS bubnuoreka HOK
NEPEMEHHBIMU M €T0 https://m.edsoo.ru/7f427e8a
rpadux
CHCTfMa ABYR bubmmoreka IHOK
63 JUHENHBIX YypaBHEHUN

c JIBYMs

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

IMCPCMCHHBIMHA

Cucrema JBYX
64 JMHEWHBIX yPAaBHECHHUU
c IBYMS
NIEPEMEHHBIMU
Cucrema JBYX
65 JMHEWHBIX yPAaBHECHUU
c JBYMS
MIepEMEHHBIMU
Cucrema JIBYX
66 JIVHENHBIX YPaBHEHUU
c JBYMSI
MepEMEHHBIMU
67 Pemienue CHUCTEM bubanoreka I[HOK
ypaBHEHUH https://m.edsoo.ru/7f4284de
68 Pemenne CHCTEM bubmmoTteka IHOK
ypaBHCHHIA https://m.edsoo.ru/7f42865a
69 Pemienue CHUCTEM bubanoreka IHOK
YpaBHCHHIA https://m.edsoo.ru/7f4287d6
70 Pemennue § CHUCTEM
ypaBHEHUI
71 Pemenue CUCTEM
YPaBHEHUM
72 EﬁHzggifgiinéﬁgigi bubmorexa LIOK
" https://m.edsoo.ru/7f421044
YpaBHEHHUS
73 Koopaunara Touku Ha bubnuoreka LHOK

PSMOU

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

74

YucioBwle
IPOMEKYTKHU

bubmmoreka [HOK
https://m.edsoo.ru/7f41dff2

75

76

YuciioBeie
IPOMEKYTKHU

Paccrosgnue MEKTY
JBYMS TOYKaAMU
KOOpJIUHATHOM
IPSIMOU

77

Paccrosnue MEXKITY
JIBYMS TOYKaMH
KOOPAWHATHOU
IPSIMOU

78

79

[IpsimoyrosnpHas
cucremMa  KOOpAMHAT
Ha IUIOCKOCTH
[IpssmoyrosbHas
cucremMa  KOOpAMHAT
Ha IUIOCKOCTH

bubmmoreka [HOK
https://m.edsoo.ru/7f41el6e

bubamnoreka I[HOK
https://m.edsoo.ru/7f41e42a

80

81

82

[Ipumepst  rpadukos,
3aJlaHHbIX (popMyTIaMu
[Ipumepsl  rpadukos,
3a/laHHbBIX (PopMyIIaMH
[Ipumepst  Tpadukos,
3a/laHHbIX (PopMyIIaMu

bubamnoreka I[HOK
https://m.edsoo.ru/7f41e8a8

bubnuoreka [HOK
https://m.edsoo.ru/7f41ed80

83

84

[Ipumepst  Tpadukos,
3aJlaHHBIX (popMyTIaMu
Urenue rpauKoB
peaTbHBIX

bubnmnoreka [HOK
https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

3aBUCUMOCTEN

Urtenue rpadukoB
85 peaTbHBIX
3aBUCUMOCTEN
bubmnoreka [HOK
86 Howstue dyrKumm https://m.edsoo.ru/7f41ef06
87 I'paduk dyskmm
. . bubanoreka [HOK
88 CroticTsa QyHKimii https://m.edsoo.ru/7f41f078
. . bubmmoreka LHOK
89 Cpoiicraa ynKiuii https://m.edsoo.ru/7f41f1fe
. bubanoreka [HOK
0 Jluneiinas dynKipa https://m.edsoo0.ru/7f427282
. bubmmoreka LHOK
9 Jluseiinas GynKiya https://m.edsoo0.ru/7f427412
92 [TocTpoenue rpaduka bubnmuoTteka [HOK
JTMHEWHON (YHKITUH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka
JUHEHHON pyHKIUN
I'papuk dyHkum y
94 —ix|
I'padpux PyHkmum y
95 -
=[]
%6 no teme Koopmsar uGorera LOK
PA " https://m.edsoo.ru/7f41f50a
u rpaduku. OyHKITUN
97 IToBTOpEHHKE bubnuoreka [HOK



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

OCHOBHBIX MOHSTUU U
METOHOB  Kypca 7
Kjacca, 0000IeHuE

https://m.edsoo.ru/7f429c6¢c

3HAHUM
[ToBTOpEHUE
OCHOBHBIX MOHATHH M
98 MeTomoB  kypca 7 1 bubmorexa IOK
https://m.edsoo.ru/7f429f32
Kjacca, 0000IIeHne
3HAHUM
IloBTOpEHNME
OCHOBHBIX TOHSITHM WU
99 MerogoB kypca 7 1 bubmorexa LIOK
https://m.edsoo.ru/7f42a0e0
Kjiacca, 0000IeHNE
3HAHUM
IloBTOpEHHE
OCHOBHBIX TOHSTHHM W
100 wmeromoB kypca 7 1 bubmorexa LOK
https://m.edsoo.ru/7f42a27a
Kjacca, 0000IIeHHne
3HaHUH
Hrorosas
101 1
KOHTpOJIbHAs padboTa
[ToBTOpEHNKE
OCHOBHBIX TOHSTUM WU
102  meromoB kypca 7 1 bubmorexa LIOK
https://m.edso0.ru/7f42a900
Kjacca, 0000IeHNE
3HAHUM
OBIIEE KOJIMYECTBO 102

YACOB II1O I[TPOI'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne
n/n

Tema ypoka

KBagpaTHbeii KOpEHB
U3 4ucia

KoanuecrBo uacoB

Bcero

1

KoHTpoJubHbIe
padoThI

IIpakTnyeckue
padéoTbI

Hara
HU3Yy4YeHUs

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTeJibHbIE

pecypchbl

bubmnoreka [HOK
https://m.edsoo.ru/7f42d452

ITousarue 00
HUPPALMOHATEHOM
qucie

JlecsaTuuHbIe
MPUOJIMKEHUS
MPPALMOHAIBHBIX
qHUCell

JlecsaTuuHbIe
MPUOJIMKEHUS
MPPALMOHATBHBIX
qucen

bubmmoreka [HOK
https://m.edsoo.ru/7f42eaaa

JlerCTBUTEIIbHBIC
Yyucia
CpaBHeHnue
JIEUCTBUTEIBLHBIX
YHCel
CpaBHenue

e CTBUTEIIbHBIX
qucen

Apubmernueckuii
KBaJIpaTHBIN KOPEHb



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

YpaBHeHUE BUaa X* =

9
a
10 SBIS;;TGBT?/I%CKHX bubmmorexa LIOK
P . https://m.edsoo.ru/7f42d862
KBaJApaTHbBIX KOPHCHU
11 SBI/(I);;[TeBT?/IquKHX bubmmotexa LOK
P . https://m.edsoo.ru/7f42d862
KBaJpaTHBIX KOPHEU
[IpeoOpazoBanue
12 :II:IICJ::I?;’:;Iﬁ bubmmoreka [HOK
P ’ https://m.eds00.ru/7f42dd26
coaepKalux
KBaJpaTHbIE KOPHU
[IpeoOpazoBanue
13 :II:IICJ::;;’;;IU& bubmmoreka [HOK
P ’ https://m.edsoo.ru/7f42ded4
coaepKaIux
KBaJpaTHbIE KOPHU
[IpeoOpazoBanue
14 :gci(;;;;);ﬁ bubmmoTreka I[HOK
P ’ https://m.edsoo.ru/7f42e0be
coaepKaIux
KBaJpaTHbIE KOPHU
[IpeoOpazoBanue
15 :}I:IICJ:;;’:;IZ bubanoreka [HOK
P ’ https://m.edsoo.ru/7f42e262
coaepKalux

KBaJpaTHBIE KOPHH



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

Crenenpr c OCIbIM

bubmmoreka [HOK

16 [IOKa3arejieM https://m.edsoo.ru/7f4354a4
CranpapTHasi 3amuch
YyHUCIa. Pazmepsr
00BEKTOB
OKPYKaIoIero Mupa
o onewenapuux Bumorexa 110K
https://m.edsoo.ru/7f436098
KOCMHYECKHX
00BEKTOB),
JUTUTEIIBHOCTD
MIPOIIECCOB B
OKPYXKAIOIIEeM MUPE
18 CBolicTBa CTENEHU C bubmmoreka [HOK
LIETBIM TOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIEHU C bubanoreka [HOK
LIENBIM TOKa3aTelIeEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHU C bubmmoreka [HOK
LIETBIM TOKa3aTelIeEM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIEHU C bubanoreka [HOK
LIETBIM TOKa3aTelIeEM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTEIEHU C bubanoreka [HOK
IEJIBIM [TOKAa3aTelIeM https://m.edsoo.ru/7f435ed6
23 KBanpathsiit
TPEXWICH
24 KB:d)IpaTHBIIZ
TpEXUIICH
25 Pasnoxenne bubamoreka IHOK



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

KBaJpaTHOTO
TpEXUIICHA Ha
MHOXKUTEIN

https://m.edsoo.ru/7f42fd38

26

27

28

Paznoxenne
KBaJpaTHOTO
TpEXUIICHA Ha
MHOXHUTEIN

KoHnTtposbHas paborta
o TeMaM
"KBangpaTHble KOpHH.
Crenenu.
KBanparnsiit
TpexwieH"

Anrebpandeckas
poOb

bubmmoreka [HOK
https://m.edsoo.ru/7f42fd38

bubmmoreka [HOK
https://m.edsoo.ru/7f42ec80

bubmmoreka [HOK
https://m.edsoo.ru/7f430382

29

Jlonmyctumebie
3HA4YEHUs
MIEPEMEHHBIX,
BXOSIIINX B
anreOpanyeckue
BBIPAXKEHUSI

30

Jlonmyctumebie
3HAYCHMUSI
MePEMEHHBIX,
BXOJISIIIIAX B
anreOpanyeckue
BBIPKCHHUSI

31

OCHOBHOE CBOWCTBO

bubamoreka IHOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

anreOpanvyecKoim https://m.edsoo.ru/7f4308e6

npodu
. bubimoreka [HOK
32 Coxpanere Apodeii https://m.edsoo.ru/7f430a8a
. bubimoreka [HOK
33 Coxpamenue apobeid https://m.edsoo.ru/7f430f44
. bubmmoreka [HOK

34 Coxparnere Apooeii https://m.edsoo.ru/7f430f44
Crnoxenue,

BBEIYHTAHHE,

35 YMHOXEHHE 151 bubnuoreka [HOK
TCTICHHE https://m.edsoo.ru/7f43128c
anreOpandecKux
npobeit
Crnoxenue,

BBIYMTAHHE,

36 YMHOXEHHE 151 bubnuoTteka LHOK
JeTICHHE https://m.edsoo.ru/7f4315c0
anreOpanyecKkux
npo0eit
Crnoxenue,

BBIYMTAHHE,

37 YMHOXEHHE 151 bubnmuoTteka LHOK
TCTICHHUE https://m.edsoo.ru/7f4318c2
anreOpanyecKkux
npo0eit

38 Cnoxenue, bubmmoreka [HOK
BBIYMTAHHE, https://m.edsoo.ru/7f431a20



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

YMHOXKEHUE u
TICTICHHUE
anre0pandecKux
apobeit

39

[Ipeo6pazoBanue
BBIPAKECHUH,
coJiepaKaImnx
anreOpanyeckue
Ipodu

bubmnoreka [HOK
https://m.edsoo.ru/7f43259c

40

41

42

[IpeoOpazoBanue
BBIPAXKCHUMH,
coJIeprKalInX
anredpandecKue
Ipodu
IIpeoOpazoBanue
BBIPAKEHHU,
COJIEpIKaIIIX
anreOpanyeckue
Ipodu

KontponbHas pabota
o TeMe
"Anrebpandeckast
poOb"

bubmmoreka [HOK
https://m.edsoo.ru/7f432736

bubamoreka IHOK
https://m.edsoo.ru/7f432736

bubnuoreka [HOK
https://m.edsoo.ru/7f431d36

43

44

KBanparnoe
YpPaBHEHHUE
Henomuoe
KBaJIpaTHOE
YpPaBHEHHUE

bubanoreka [HOK
https://m.edsoo.ru/7f42eela

bubamnoreka [HOK
https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

Hemnonuoe

bubmnoreka [HOK

45 KBaZpaTHOC https://m.edsoo.ru/7f42eela
YpaBHEHUE
46 Ii(;p MZJTII?OFO KopHen bubamoreka [HOK
AP https://m.edsoo.ru/7f42f158
YpPaBHCHUSA
47 Ici(;p MZJTIEOFO KopHeH bubanoreka IHOK
AP https://m.edsoo.ru/7f42f3f6
YpaBHEHUS
48 I(i(;p MZJTI;OFO KopHen bubmmoreka [HOK
AP https://m.eds00.ru/7f42f5a4
YpaBHEHUSA
bubanoreka I[HOK
49 Teopema Buera https://m.eds00.ru/7f42fef0
bubmmoreka [HOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 SEEHZHHEXg}faBHeHHHI; bubmmoreka [HOK
AT https://m.eds00.ru/7f43¢542
KBaI[paTHI)IM
59 EBG;HZHHEXgEaBHeHHHIZ bubnuoreka IHOK
TP https://m.edsoo.ru/7f43¢3d0
KB&I[paTHBIM
o | bcerhme fpoti Bumoera 10K
pan https://m.edsoo.ru/7f4328¢c6
YpaBHEHUS
[Ipocreitmme apoOHO- Bubimorexa ITOK
54 palMOHAIbHBIE

YpPaBHEHMUS

https://m.edsoo.ru/7f432b6e



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

55

Pemienne TekCTOBBIX
3aa4  C  TOMOILBIO
KBaJIPATHBIX
YPaBHEHHM

bubmmoreka [HOK
https://m.edsoo.ru/7f42f75c

56

S7

58

Pemienne TekCTOBBIX
3aa4  C TOMOILBIO
KBaJpaTHBIX
YPaBHECHUI

KontposbHas pabota
no teme "KBanparnsie
ypaBHEHHS"
JIuHeitHOe ypaBHEHHE
c IBYMS
MEPEMEHHBIMHU,  €r0
rpaduk, IIPUMEPBHI
peleHns ypaBHEHUU
B LIEJIBIX YHCIIaX

bubmmoreka [HOK
https://m.edsoo.ru/7f42f8f6

bubanoreka I[HOK
https://m.edsoo.ru/7f4301f2

59

JIuHeHOEe ypaBHEHUE
C IBYMS
IIEPEMEHHBIMH,  €TO
rpaduk, IPUMEPBHI
peleHns ypaBHEHUU
B LIEJIBIX YHMCIIAX

60

JIuneliHOE ypaBHEHUE
c IBYMsI
IIEPEMEHHBIMH,  €TO
rpaduk, IIPUMEPBHI
pelleHusT ypaBHEHUH
B LIEJIBIX YMCIIAX



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemienue CUCTEM
JIBYX JIMHEUHBIX
YPaBHEHHN C JBYMS
MIEPEMEHHBIMU

62

63

64

Pemienue CUCTEM
JIBYX JIMHEUHBIX
YpaBHEHUU C ABYMs
IepPEMEHHBIMU

Pemenne CHUCTEM
IBYX JIMHEWHBIX
YPaBHEHUM C JByMA
IIEpEMEHHBIMU

[Ipumepsr  pemeHus
CHUCTEM HEJIWHEWHBIX
YPaBHEHHN C JBYMS
MIEPEMEHHBIMU

65

[Ipumepsr  pemeHus
CHUCTEM HEJIMHEWHBIX
YPaBHEHHM C JBYMS
MIEPEMEHHBIMU

66

I'padpuueckas
MHTEpIIpETalns
YpaBHEHUS C JBYMS
MepEMEHHBIMU u
CHUCTEM JIMHEVHBIX
YPaBHEHUH C JByMSA
MepEMEHHBIMU

bubnmoreka

[HOK

https://m.edsoo.ru/7f43d6d6

67

['paduueckas

bubnuoreka

[MIOK



https://m.edsoo.ru/7f43d6d6

UHTEpIIpETaLUs
YpPaBHEHUSI C JBYMS
MIEPEMEHHBIMU u
CHUCTEM JIMHEHHBIX
YPaBHEHHN C JBYMS
MIEPEMEHHBIMU

https://m.edsoo.ru/7f43d6d6

68

Pemienne TekCTOBBIX
3aa4  C  TOMOILBIO
CHUCTEM YpPaBHEHUM

69

70

Pemenne TEKCTOBBIX
3aJlad  C TOMOIIbLIO
CHUCTEM YPaBHEHUM
Pemenne TEKCTOBBIX
3alad ¢ ITOMOIIBIO
CUCTEM YPaBHCHUI

71

72

73

YucnoBbie
HEpAaBEHCTBA U  UX
CBOMCTBA
YucnoBbie
HEpaBEeHCTBA U HUX
CBOMCTBA
HepagencTBo ¢ ogHOi
IIEPEMEHHOU

74

75

Jlunerinbie
HEPaBEHCTBA C OJHOU
MEPEMEHHON W HX
pelieHue

JIuneninbple

bubanoreka [HOK
https://m.edsoo.ru/7f42c692

bubnmnoreka [HOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

HEPABEHCTBA C OJHOUI
IIEPEMEHHON M  HX
pelenue

https://m.edsoo.ru/7f42c840

76

77

78

Jlunerinbie
HEPABEHCTBA C OJHOUI
IIEPEMEHHOM UM  HX
peuieHue

Cuctembl JTUHEHHBIX
HEPABECHCTB C OJHOM
MEPEMEHHON M UX
pelieHue

CucteMbl JTUHEHHBIX
HEPABECHCTB C OJHOU
MEPEMEHHON M UX
pelieHue

bubmmoreka [HOK
https://m.edsoo.ru/7f42cb88

bubmmoreka [HOK
https://m.edsoo.ru/7f42cd2c

79

CucrteMpl JTUHEHHBIX
HEPABEHCTB C OJHOU
MEPEMEHHON UM HX
pelieHue

80

81

N3obpaxkenue
peLICHUsI JIMHEWHOTO
HEPABEHCTBA U  MX
CHCTEM Ha YHUCIOBOU
pAMOU
N3obpaxkenue
peLIeHUsl JIMHEWHOIO
HEPABEHCTBA U UX
CHCTEM Ha YHUCIOBOU

bubnuoreka I[HOK
https://m.edsoo.ru/7f42c9e4

bubnunoreka [HOK
https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

82

83

IPSMOU

KoHnTtposbHas pabota
o TeMam
"HepaBeHcTna.
Cucremsl ypaBHEHUI"

[Tonstue GbyHKIIN

bubmnoreka [HOK
https://m.edsoo.ru/7f433c12

84

O6nactb
onpeeIeHus u
MHOKECTBO 3HAYCHHI
hyHKIUN

bubanoreka [HOK
https://m.edsoo.ru/7f433d84

85
86

CrocoOn1 3aJaHusd
dhyHKIUN
I'padux hyHkIMH

87

88

CaoiictBa  GyHKIIUH,
UX OToOpakeHHe Ha
rpaduke

UreHne U MOCTPOCHUE
rpa@ukoB GyHKIMMA

89

[Ipumepsl  rpadukoB
bynxmii,
OTPaXKAIOIIUX
peabHbIEC MPOIIECCHI

90

OyHKIUH,
ONMCBIBAKOLINE
npsIMyl0 U OOpaTHYIO
MIPONOPLIMOHAIIBHBIE
3aBUCUMOCTH, ux

bubnunoreka [HOK
https://m.edsoo.ru/7f434bbc



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

rpaduKu

91 ['unepOoia 1
92 ['unep6oia 1
93 I'paduk Pynkumnu y = 1 bubnnoreka [HOK
X2 https://m.edsoo.ru/7f4343e2
94 I'paduk bynkuum y = 1 bubnuoreka LHOK
X2 https://m.edsoo.ru/7f434572
DOYyHKIUA Y =X?, y =
3 =V — .
95 )r(p,aq}),nqecxi’e YR 1 bubmorexa LOK
. https://m.edsoo.ru/7f434d38
pellieHue ypaBHEHUH
Y CUCTEM YpPaBHEHMI
OyHKIUKA y =X?, y =
3 — — .
96 )r(p’aq})]nq_ec\l?c(),e y R 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f434eb4
pellieHue ypaBHEHUH
Y CUCTEM YPaBHECHUM
IloBTOpEHNME
| S xme Bumoresa 110K
https://m.edsoo.ru/7f4371aa
KJaccoB, 00001eHue
3HAHUU
[ToBTOpEeHUE
o | oo mnmt | B 1K
https://m.edso0.ru/7f43736c¢
KJaccoB, 0000IeHue
3HAHUU
99 IToBTOpEHUE 1 butimoreka I[HOK



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

OCHOBHBIX IOHSTHH U
METOJI0B KypcoB 7 U 8
KjaccoB, 00001meHue
3HAHUM

https://m.edsoo.ru/7f437510

[ToBTOpEHUE
OCHOBHBIX MOHSTUH U

bubmnoreka [HOK

100 MeToz10B KypcoB 7m 8 1 https://m.edsoo.ru/7f4376b4
KJIacCOB, 0000IIcHNE
3HAHUU

101 Hrorosas 1 bubanoreka [HOK
KOHTpOJIbHAS paboTa https://m.edsoo.ru/7f436b88
IloBTOpEHHE
OCHOBHBEIX NOHSTHUHN H

bubanoreka I[HOK

102 METON10B KypcoB 7m 8 1 https://m.edsoo0.ru/7f437858
KjaccoB, 0000ImeHne
3HAHUHU

OBILEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne
n/n

Tema ypoka

PammonansHbie umcia,
vppanuoHaIbHbIe
YHCcja, KOHEYHBIE |
OeCKOHEUHEIE
NECATUYHbIE PO

MHOX€eCTBO
JIEUCTBUTEIBHBIX
YHCEeJT,
JICUCTBUTEIILHBIE
yucia
OeCKOHEUHEBIE
NeCATUYHbIE POOH

KakK

KoanuecTrBo uacoB

KoHTpoJubHbIe

Bcero
padoThI

IIpakTnyeckue
padéoTbI

Hara
HU3Yy4YeHUs

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTeJibHbIE

pecypchbl

Bzaumuo
OJIHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JIEUCTBUTEIILHBIX
YHUCeJI U MHOXKECTBOM
TOYEK KOOpIAWHATHOMU
IpAMON

CpaBHeHue
JIEeMCTBUTEIIbHBIX
YHcell,
apudpMeTHIECKUE




JIEHCTBUSA C
IEUCTBUTEIILHBIMHA
JHCIJIaMA

[Tpubamxénnoe
3HaYCHUE BEIUYUHBI,

3)

TOYHOCTh
IPUOKCHUS

6 OxpyrieHue yncen

7 OkpyrieHue yucen
[Ipukuaka u OLEHKa

8 pEe3yIbTaTOB
BBIUKCJICHU
[Ipukuaka u oOlieHKa

9 pEe3yNbTaTOB
BBIUHCJICHUN
JIuHetHOe ypaBHEHMUE.

10 Pemienne ypaBHEHMUI, bubnuotex HOK
CBOISIIIIUXCSI K https://m.edso0.ru/7f43bf66
JINHEWHBIM
JIuHelHOE ypaBHEHHE.

11 Pemienne ypaBHeHMI,

CBOJISIIUXCS K

JINHEUHBIM

KBagpaTtHoe

ypaBHeHmE. Pemenue Bubimorexa IJOK

12 ypasuenui, https://m.eds00.ru/7f43c542
CBOJISIIIAXCS K

KBaJpaTHBIM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

KBanparnoe
ypaBHeHHEe. PeleHue

bubmmoreka [HOK

13 YPABHCHHU, https://m.edso0.ru/7f43c542
CBOJISIIIAXCS K
KBaJIpaTHBIM
14 bukBanparHbie bubanoreka IHOK
ypaBHEHUs https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie bubnnoreka [HOK
ypaBHCHUS https://m.edsoo.ru/7f43c3d0
[Ipumepsl  pelieHus
YPaBHEHUN TPETbEU U
16 YeTBEPTOU  CTENEHEH
pa3IoKEHUEM Ha
MHOKHUTEIIH
[Ipumepsl  pelieHus
YPAaBHEHHUUN TPETbEU U
17 YeTBEPTOM  CTENEHEH
pa3IoKeHUEM Ha
MHOKHUTEIIH
Pemntenn HO-
18 pSHI/IGOHaeJILHBIXH podto bubmiorexa HOK
N https://m.edso0.ru/7f43c9b6
ypaBHEHUM
19 ig;e;?;mmfp 00HO- bubmnoreka [HOK
N https://m.edsoo.ru/7f43c9b6
ypaBHECHUI
Pemenue TEKCTOBBIX
20 3amay

anreOpanyecKum



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

22

MCTOJOM

Pemenne TeKCTOBBIX
3aja4
anrebpanyecKkuM
METO/IOM

Penienne TEKCTOBBIX
3aja4
anre0panvaecKuM
METOJ0M

23

Kontponbnast pabora
1o TeMe "YpaBHEHUS C
OJTHOU NepeMeHHON"

24

25

VYpaBHeHHE C ABYMs
IIEPEMEHHBIMU U €T0
rpaduk

YpaBHeHHE C JBYyMs
MEPEMEHHBIMU U €T0

rpadux

bubmmoreka [HOK
https://m.edsoo.ru/7f43d0b4

bubamnoreka I[HOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema JIBYX
JIMHENHBIX ypaBHEHUU
c JIBYMSI
IIEPEMEHHBIMU U €€
peleHue

27

Cucrema IBYX
JIMHEWHBIX YPaBHEHUU
C JIBYMS
IIEPEMEHHBIMU U €€
peleHue



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

Cucrema JIBYX
JINHEWHBIX YpPaBHCHUU
c JIBYMSI
[IEPEMEHHBIMU U €€
pelenue

29

Cucrema JIBYX
JINHEWHBIX YpPaBHCHUU
c JIBYMSI

NepeMeHHBIMH U €€
perieHue

30

31

32

33

Pewenne cucreM aByx
YpPaBHEHUN, OJIHO W3
KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpPOH
CTEIICHU

Pemenue cucrem nByx
YpPaBHEHUH, OJIHO W3
KOTOPBIX JIMHEMHOE, a
Ipyroe — BTOpPOH
CTEIICHU

Pemenue cucrem nByx
YpaBHEHUH, OJHO W3
KOTOPBIX JIMHEMHOE, a
Ipyroe —  BTOpPOM
CTEICHH

Pewmenune cucrem aByx
YPaBHEHHI, OJHO U3
KOTOPBIX JIMHEHWHOE, a
Ipyroe —  BTOpPOM

bubmmoreka [HOK
https://m.edsoo.ru/7f43d23a

bubamnoreka IHOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CTCIICHU

['padmueckas
34 WHTEPIPETALNS
CHUCTEMBI YpaBHEHUH C
JBYMS TIEpEMEHHBIMU
Pemienne  TEKCTOBBIX
35 3a7a4
anre0panvaecKuM
crocooom
Pemenne  TEKCTOBBIX
36 3a1a4
anreOpanyecKkum
Crocooom
Kontponrnas pabora
37 no Tteme "CucreMsl
ypaBHEHUI"
Yucnoselie
38 HEpaBEHCTBA M  UX
CBOMCTBA
Yucnoseie
39 HEpaBEHCTBA U  HX bubmorexa LOK
N https://m.edsoo.ru/7f43ad5a
CBOMCTBa
JInHeiHbIe
40 HEpPAaBEHCTBA C OJHOMU bubnuoreka HOK
NepeMEHHOH W HuX https://m.edsoo.ru/7f43af08
pelieHue
11 JIunelinbie bubanoreka [HOK

HEPABEHCTBA C OJHOM

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

MEPEMEHHOH U HX
peuieHue

42

43

44

JIuneiHble
HEpPaBEHCTBA C OJIHOMU
IEPEMEHHOH U HUX
peuieHue

Cuctembl  JIMHEHHBIX
HEPABECHCTB C OJHOM
MEPEMEHHOM W  HX
pelieHue

Cucremsl  JIMHEWHBIX
HEPAaBEHCTB C OJHOU
MEPEMEHHON W  HX
peneHne

bubmmoreka [HOK
https://m.edsoo.ru/7f43af08

45

46

47

Cucremsl  JIMHEWHBIX
HEPABEHCTB C OJHOM
MEPEMEHHON W X
peleHue
KBangpaTtHbie
HEPAaBEHCTBA M  HX
peleHue
KBangpaTtHbie
HEPAaBEHCTBA M  HX
peleHue

bubamnoreka I[HOK
https://m.edsoo.ru/7f43b098

bubamnoreka I[HOK
https://m.edsoo.ru/7f43b21e

48

49

KBanparnsie
HEPABEHCTBA U  HX
peleHue

KBangpaTHbie

bubnunoreka [HOK
https://m.edsoo.ru/7f43b5a2



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HCPABCHCTBA u 1%0,¢
pPCUICHUC

50

o1

52

KBagpaTtHbie
HEPABEHCTBA M  HUX
pelieHue

['padmueckas
MHTEPIIPETALNS
HEPABEHCTB M CHCTEM
HEPABEHCTB C JBYMs
MIePEeMEHHBIMU

['paduueckas
WHTEPIPETALNS
HEPaBEHCTB M CHCTEM
HEPaBEHCTB C JBYMS
MepeMEHHBIMHU

bubmmoreka [HOK
https://m.edsoo.ru/7f43b098

53

54

55

KontponbHas pabota
1o TEME
"HepaBenctra"
KBagpatnunas
¢ynkuus, e€ rpaduk u
CBONMCTBA
KBagpaTnunas
¢ynkuus, e€ rpaduk u
CBONMCTBA

bubamnoreka I[HOK
https://m.edsoo.ru/7f4396¢c6

bubamnoreka I[HOK
https://m.edsoo.ru/7f439842

56

57

KBagpatnunas
bynkiud, e€ rpadux u
CBOWCTBA

[Tapabona,

bubnunoreka [HOK
https://m.edsoo.ru/7f4399b4

bubnmnoreka [HOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

KOOPJAMHATHI
BEPIIMHBI  apadoJIbl,
0Cb CUMMETPHUH
napaboJibl

https://m.edsoo.ru/7f439eb4

58

[Tapabomna,
KOOPAMHATHI

BEPIIMHBI  TapadoJIbl,
0Chb CUMMETPUHU
napaboJbl

bubmnoreka [HOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapabomna,
KOOPJIMHATHI

BEPIIMHBI  1MapaboJIbI,
0Chb CUMMETPUU
napaboJbl

[Tapabomna,
KOOPJUHATHI

BEpUIMHBI  MapaboJIbl,
0Chb CUMMETPUHU
napaboJbl

[Tapabomna,
KOOpJUHATHI

BEpUIMHBI  MapaboJIbl,
0Chb CUMMETPUHU
mapaboJibl

bubmmoreka [HOK
https://m.edsoo.ru/7f43alac

bubamoreka IHOK
https://m.edsoo.ru/7f43a31e

bubamnoreka IHOK
https://m.edsoo.ru/7f43a526

62

[Tapabomna,
KOOPJUHATbI

BEPIIMHBI  MapadoJIbI,
0Chb CUMMETPHHU
1apadoJibl



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

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

63 y=k/x, y=x3, y=VX,
y=I|
I'paduku GyHKIMiA: y
64 = kx, y = kx + b,
y=k/x, y=x3, y=VX,
y=I|
I'paduxu dynkuwmii: y
65 = kx, y = kx + b,
y=k/x, y=x3, y=vx,
y=[X|
I'paduxu dynkuwmii: y
66 = kx, y = kx + b,
y=k/x, y=x’, y=Vx,
y=IX]
I'paduxu bynkuumii: y
67 = kx, y = kx + b,
y=k/x, y=x?, y=Vx,
y=IX|
I'paduxu dbynkuumii: y
68 = kx, y = kx + b,
y=k/x, y=x?, y=Vx,
y=[X|
KoutponbHas pabota bubnuoreka [HOK
69 " " .
o Teme "OyHKIUH https://m.edsoo.ru/7f43ab84
70 [lonsatue  yucIOBOM bubamoreka [HOK

IIoCIacaoBaTCIbHOCTH

https://m.edsoo.ru/7f43e6¢c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

3amanue

71 ggg;gﬁgﬁi:g;lmcm bubmmoreka [HOK
. https://m.edsoo.ru/7f43ebda
bopmynoit u
dbopMyIoii n-To WieHa
o | b s e 0K
https://m.edsoo.ru/7f43ed7e
IIpOTpeCCUu
o | A @ Bt 110K
https://m.edsoo.ru/7f43f3b4
IIporpcCcCuun
@opMyJIbl N-TO YJICHA
| Debm— e L0
o https://m.edsoo.ru/7f43f58a
HpOFpCCCI/II/I, CYMMBI
HepBBIX n 4JICHOB
®opMysbl N-rO 4JIEHA
5 | Byt @ o 110K
. https://m.edsoo.ru/7f43ef2c
HpOFpGCCI/II/I, CYMMBI
HepBBIX n 4JCHOB
®opMysbl N-rO 4JIEHA
o | Erhemeeert @ B 110K
. https://m.edsoo.ru/7f43f0c6
IIpOrpeccuy, CyYMMBI
IICPBLIX N YICHOB
27 @opMynbl N-TO YjeHa bubnuoreka [HOK

apupMETHIECKO |

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

reOMETPUYECKON
IPOrpecCHii, CyMMBI
MEPBBIX N YJICHOB

78

79

80

81

@opMyJibl N-rO YJICHA
apupMeTHYecKon  u
r€OMETPUYECKON
IPOrPECCUl, CYMMBI
NIEPBBIX N YJIEHOB
N3o0pakeHne 4IeHOB
apudpmMeTHYeCKOn U
F€OMETPUYECKOU
MPOTPECCU  TOUYKAMH
Ha KOOPANHATHOMN
IJIOCKOCTH

N3o0OpakeHne 4ieHOB
apupmMeTHYeCKOon U
r€OMETPUYECKON
MPOrPECCU  TOYKAMU
Ha KOOpJIMHATHOM
IIJIOCKOCTH
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Pabouas nporpamma yueOHOro Kypca «I'eomerpus»

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMHOJIOKEHUE, OMUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydyeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o01miero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIECHHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJI€HHs «OT IPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUS.

Bropoii 1nenpr0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH Hay4duThCs
OIPENETUTh FEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss win TpeOyeMble pa3Mephbl Trapaka s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIMUTENbHAS JIMHUSA B U3YUYEHUU T€OMETPUH.
[Tpu pemieHnun 3agad MPaKTHUYECKOIO XapakTepa OO0Yy4aroUIUiicsl y4uTcs CTPOUTH
MaT€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IOIYYEHHBIX YMEHHH B (pu3uKe M
TEXHMKE. OTH CBSI3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIONIUE OCHOBHBIC DPa3JIeibl
comepxkanusi: «l'eomerpuueckue ¢Gurypel u UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapToBbl KOOpPAMHATHI Ha  IJIOCKOCTHY,
«Bekrtops», «/[Brxkenus miuockoctu», «IIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

HavanbHble mOHATHA TeoMeTpuu. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buuesl
yrioB. BeprukanbHble M cMexHbIE yIUbl. buccekrtpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaninenpbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LMPKYJIS MU JIMHEWKU. TpeyroyibHHK.
Bricota, Menuana, OucceKkTpuca, uxX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYrOJIbHHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA U NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BaentHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHBII  TpeyroinbHUK. (CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TPEYTrONBbHUK C yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOoJblLIel CTOPOHE TPEYroJibHUKA.
[lepneHaAMKYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJNIOKEHUE OKPYKHOCTH M mpsiMou. KacarenbHas u cexymias K OKpYKHOCTH.
OKpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad THapajuieorpaMMoB (TIPSAMOYTOJIHUK, poMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron ynBoenuss Mmenuansl. LlentpanbHas cummerpus. Teopema daneca u
TEOpPEMA O IPOIOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.



[Tomobue TtpeyronpbHUKOB, KO3pduiment mnomodus. [lpusHaku momoOHs
TPEYroJbHUKOB. [[puMeHeHe moo0ust Mpy PEeIIeHUH MPAKTHYECKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUH
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrnucaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIY KacaTelbHOW W XOpJoil.
Yrael  Mexay ~XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHbBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
PemieHne mnpakTUYeCKUMX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmogaooust. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KacaTeIIbHOM.

Bekrtop, mnuMHa  (MOIyJib)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HAMpaBJIECHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpAIMU HAJ BEKTOpaMu. PaziiokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKICHUS JJIMH U YTJIOB.

JlexkapToBbI KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECCUCHUE OKPYKHOCTEU U MPSIMbIX. MeTo1 KOOPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxkHOCTH. [I'pamycHas wu
paauaHHas Mepa yria, BBIUHCIEHUE IJIMH Oyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (dreMeHTapHbIe
npeactapienus). [lapannensubiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"'eoMeTpus» XapaKTepU3yrOTCA:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM UWHTEpeca K TMPONUIOMYy H© HACTOSUIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUMN, TPOLIEAYp TPa)KJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOII Ha AaKTUBHOE YYacTHE€ B PEUICHUHM NPAKTHUYECKUX 3a]ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHIUBUYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCyXIEHUM, YMEHHUIO BHUICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM Hayku Kak cdepbl dYeraoBeYeCKOu
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAUMMOCTH JJISI PAa3BUTHUS IIUBHIIA3ALINU,
OBJIaJICHUEM SI3IKOM MaTeMaTHUKU M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpoBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXalolleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHHWHM, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble JJornuyeckue aeiicTBUA:
® BBUIBJIATh U XAPAKTEPHU30BaTh CYLICCTBCHHBIE NMPU3HAKU MATEMAaTHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy TOHSATHSIMHU, (DOPMYyITUPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AHAIU3A;



® BOCIpPUHUMATh, (QOPMYIHpPOBATH H  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIC;

® BBISBIAThP  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U W
npoTtuBopedrss B (akTax, MAHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEpUU sl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MMPOTUBOPEUUI;

® JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh JOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

® BBIOMpPATH CMOCOO pernieHus y4dyeOHOW 3agauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelUICHUs, BbIOMpaTh HauboJiee TMOAXONAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

® HCITOJIH30BaTh BOIMPOCH KaK HCCIICIOBATEIHCKANA WHCTPYMEHT ITO3HAHWS,
dbopMyaMpoBaTh BOMPOCH, (UKCUPYIOIIME MPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOATENIHO YCTaHaBJIMBaTh HMCKOMOE M JlaHHOe, (OPMHPOBATH
TUIOTE3Y, apTyMEHTHUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

® TMPOBOJUTH TIO CAMOCTOSATEIHLHO COCTaBJICHHOMY TUIaHY HECIIOKHBINA
DKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00BhEeKTa, 3aBUCUMOCTENH 00BEKTOB MEXKIY COOOi;

® CaMOCTOSITENIbHO (hOPMYIHPOBATh OOOOIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

® [IPOTHO3WPOBATH BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
TIPEAIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

® BBISBIATH HEIOCTATOYHOCTh W W3OBITOYHOCTH WH(GOPMAINK, TaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIW3UPOBATH, CHUCTEMATHU3UPOBATH U HHTEPIPETHUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS;

e BbIOMpaTh (OpMy TpelacTaBieHus HWHPOPMALMM W  WLIIOCTPUPOBATH
peliaemMbie  3aJjayd  CXeMaMH, JuarpaMmamMu, HWHOM rpadukod Hu uX
KOMOHMHAIUSIMU,

® OICHMBATh HAAEXKHOCTh HHPOPMALMH IO KPUTEPHUSM, MPEATI0KEHHBIM
yauTeneM uin chOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:



BOCIIPUHUMATH U (HOPMYTUPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBUSIMU
U LIEeJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 1O XOIy PEIICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B XOJIe 0OCYKJIeHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AHAJIOTa, OOHAPY)XMBATh Pa3jIU4Me W CXOJCTBO IO3WIINH, B
KOPPEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEICTABIIATh PE3yNbTAThI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATEILHO BHIOUPATH (hOPMAT BHICTYIUICHHUS
C Y4ETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEN ay/IuTOPUH;

MMOHMMATh U UCIOJIH30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTIbHOMN
paboTHI MPHU PEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATh 1[€JTb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOM paboOThl, pacnpenensarb BHAb pabOT, JI0roBapuUBaThCH,
o0CyX)aTh MpPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (0OCyxkaeHusi, OoOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPIAMHHPOBATH CBOW JEWUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAue€CTBO CBOEr0 BKJIaJla B OOIIMN MPOAYKT IO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIAThH IJIAH, AITOPUTM PELICHHs 3aJadyu (WIH €ro
4acTh), BBIOMpATh CHOCOO PEIICHHUS C YYETOM HMMEIONIUXCS PECYypcoB M
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJI1aACThb crocodbaMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IPOoHeCCa U pe3yjibTaTa
peuicHusA MaTeMaTHU4YECKOM 3aJda4u,

npeaABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3BHUKHYTD IIPHU PCHICHUHU 3ad/1a1H,
BHOCUTb KOPPCKTHBBI B ACATCIBHOCTL Ha OCHOBC HOBBIX O6CTO$IT€J'IBCTB,
Haﬁ,Z[GHHBIX OH_II/I6OK, BBIAABJICHHBIX pr,HHOCTCfI;



® OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LU U
YCIIOBUSIM, OOBSCHATH MPUUYUHBI JTOCTHIKEHHUS WM HEIOCTHKEHUS LEIH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIBbTATHI:

Pacrio3naBaTh W3y4YeHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpeneisTh HuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TIeOMETpUUYECKHe (UTYpBI, BBINOIHATH
YEpPTEXKU [0 YCIOBUKO 3adaud. M3mepsATh JIMHEHWHBIE U YIJIOBBIE BEJIUYHHBI.
PemaTe 3a1a4n Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJOBBIX BEJIMYMH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKIACHUS C HUCIOJIb30BAHUEM I'E€OMETPUUECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIWAaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTrOJIbHUKA, B PELICHUN T'€OMETPUUECKUX 3a]1a4.

Onpenensts napawieIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTe NapayieIbHOCTh NPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK IPYTrOM MPSMOM.

Pemiats 3a1auun Ha KileTyaTon Oymare.

[IpoBOMUTH BBIUMCIEHUS M HAXOJWUTh YHUCJIOBBIE M OYKBEHHbBIE 3HAYCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH JIBYX MapAJUICIbHBIX TMPAMBIX CeKylled. Pemare mnpakThueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagere MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAECHATH
OMCCEeKTPUCY yIJia U CEPEAUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUSCKHE
MECTa TOYEK.

@opMyIUpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPY>KHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh MMPUMEHSTH 3TU CBOMCTBA MPHU
pEIICHUY 3a1a4.



Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomp3oBaThes ¢akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAtOTCA B OAHOU TOUKE.

BiageTe moHATHEM KacaTeJIbHON K OKPYXKHOCTH, IOJIb30BAThCS TEOPEMOM O
NIEPIICHINKYJIIPHOCTH KAaCaTEJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMM, ITIOHUMATH
UX NPAKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUSI C TOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacrioHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
II0JIb30BATHCA UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS MEUaH TpEeyrojibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Braners nmoHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPAaleUud, NPUMEHATD
UX CBOMCTBA IIPU peLIEHHH reoMerpuyeckux 3azad. [lomp3oBaTbes TeopeMoi
dajieca U TEOPEMON O IPOMOPLHOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELLICHUS
MIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoirt [ludaropa npns pemieHUs TEOMETPUYECKUX |
npakTUYecKkux 3axad. CTpPOUTh MaTEMaTHYECKYI0 MOJEIb B IPAKTHUYECKHUX
3a/1a4ax, CaMOCTOSITENBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 1101630BaThCsl 3TUMH MOHATHAMU ISl PELICHUS
IPaKTUYECKUX 3a]a4.

BoruucnaTs (pa3iauyHbIMU CIOCOOAMM) TUIOLIAAL TPEYTOJIbHUKA U TUIOLIAAH
MHOTOYTOJBHBIX  GuUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IprMEHATH MOTyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MEXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELICHUHA T€OMETPUYECKUX 3a1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJILHUKA IPU PELICHUH 3aa4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEAIBHOU KU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K kxoHmy oOyuenuss B 9 kJjacce oOydHaromuiicsi MOJYYUT CIIEAYIOIIHE
IpeIMETHBIE PE3YJIbTAThI:

3HaThb TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI U1l HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes (popmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAXOXJIECHHSI COOTHOLICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB ISl HAXOXK/ICHUS Pa3IuYHbIX
3JIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUN T€OMETPUUECKUX 3a1a4.

Brnagets moHsATHMSMH — npeoOpa3oBaHMS — MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaTHCS CBOMCTBAMU MOI00MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTHUUECKUX 3aJadyax. YMETb NPUBOAUTH
PUMEPBI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHMMATh MX TCOMETPUYECKUM U (PU3HUCCKHI
CMBICJI, TNPUMEHSATh HMX B PEIHICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKJICHHUS IJTMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Branetes NOHATHSMHM NMPAaBUJIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1yTM OKPY’KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NMPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, Te
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmm4yecTBO 4acos DJIEKTPOHHbIE
Ne /it HauMeHoBaHMe pa3iejioB u Komrpoabubie  IIpaxTieckue (ungposbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padéoTbI
pecypcsl
[Ipocreiimme reoMeTpu4ecKre
1 burypel ©W HUX CBOMCTBa. 14 bubnuoreka HOK
H3mepeHne reoMeTpHYecKuX https://m.edsoo.ru/7f415e2e
BEJINYUH
bubnuoreka OK
2 TpeyrombHikn 22 . https://m.edsoo.ru/7f411ée2e
3 [TapamnenbHbie IpAMBIC, 4, 1 bubmmoreka HOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyX)HOCTb u KpYr- 44 1 bubnuoreka HOK
['eoMeTpryecKkre MOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHUE, 00001ICHHIE 4 1 bubmmoTteka LHOK
3HAHWH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB IIO 68 4 0

[TPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue pasgeyioB M (uu¢posbie)
n/n TeM MPOTrPaMMbl Bcero Konrporeubie  IpakTiieckue o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
) bubnmoreka LHOK
. HeTbipExyrobHiki 12 . https://m.edsoo.ru/7f417e18
2 nponopumomammin omewex, 15 1 bubmiotexa LOK
’ https://m.edsoo.ru/7f417e18
M0I00HBIE TPEYTOJIbHUKHU
II;momans. Haxoxnenne
3 IJIOAJEAd TPEYTrOJbHUKOB U 14 1 bubmmoreka HOK
MHOT'OYTOJIbHBIX buryp. https://m.edsoo.ru/7f417e18
[1nomaau nogo00HbIX GUryp
4 Teopema Iludaropa m Hauana 10 1 bubmmoreka [HOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Yrasl B OKPY>XKHOCTH.
5 E;if;:f;(emb;gmﬂ PR 13 1 bubmmorexa HOK
‘ https://m.edsoo.ru/7f417e18
KacarenbHble K OKpYXHOCTH.
Kacanue okpyxHoOcCTEMN
6 [ToBTOpEHUE, 00001IeHNE 4 1 bubmmoreka LHOK
3HAHHUI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB IIO 68 5 0
[TPOT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne /it HaumMeHoBaHue pa3aesioB u Komrpoapubie  IIpaxTieckue (ungposbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypchbl
L ey n omyeon 161 Bu6miozexa LOK
y yCOB. https://m.edsoo.ru/7f41al2c
Pemenue TpeyroabHUKOB
2 Moot coomomamn s 10 1 Bubmuores LOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bubnuoreka LHOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBbl KOOpAWHATHI Ha 9 1 bubmmoreka [HOK
TIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE
;| morm, T o 10K
Py Hal https://m.edsoo.ru/7f41al2c
Kpyra. Brruncnenne
18} (D 11F:Di (37
6 JIBMKEHUS TIJIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
7 IToBTOpEHUE, 000011IeHHE, 7 9 bubmnoreka LHOK
CUCTEeMAaTH3alMs 3HAHUI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB II1O 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

n/n

Tema ypoka

[Ipocrenmme
reOMETPUYECKUE
OOBEKTHI

Koaun4yecTBO 4acoB

KoHTpoJsbHbIE

Bcero
padéoTbI

IIpakTu4eckue
padoThI

Jara
HU3Yy4YeHUs

DJIeKTPOHHBbIEe LH(POBHIE
o0pa3oBaTeJIbHbIE

pecypcsbl

bubimoreka [HOK
https://m.edso0.ru/8866b724

MHOrOyroyibHUK,
JIOMaHas

bubanoreka HOK
https://m.edso0.ru/8866ch6a

CmMexHbIe U

BCPTUKAJIbHBIC YI'JIbI

CmMexHbIe U

BCPTHKAJIbHLIC YIJIbI

bubnmmoreka [HOK
https://m.edso0.ru/8866c5c0
bubnmuoreka [HOK
https://m.edsoo.ru/8866c7be

CMexHbIEe u

BEPTUKAJIBHBIC YIJIbI

CmMexHbIe U

BCPTHUKAJILHBIC YTJIbI

CMexHbIEe u

BEPTUKAJIBHBIC YIJIbI

CmMexHbIe U

BCPTHUKAJILHLIC YTJIbI

N3mepenue

JIMHEWUHBIX u

VIJIOBBIX  BEJIMYUH,
BBIYKCIICHUE
OTPE3KOB U YIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

N3mepenne

JIMHEWHBIX u
10 YIJOBBIX  BEJMYHH, bubsmorexa LOK
https://m.eds00.ru/8866c3ea
BBIUHCIICHUE
OTPE3KOB U YIJIOB
N3mepenue
JIMHENHBIX 151
11 VIJIOBBIX  BEJIMYMH,
BBIYUCJICHUE
OTPE3KOB U YTJIOB
N3mepenue
JIMHENHBIX u
12 VIJIOBBIX  BEJIMYMH,
BBIYUCJICHUE
OTPE3KOB U YIJIOB
[lepumerp u
13 IJI0IA/Tb ¢uryp,
COCTaBJIEHHBIX u3
NPSIMOYTOJILHUKOB
[lepumerp u
14 TJIOIIAb duryp,
COCTaBJIEHHBIX u3
MPSIMOYTOJILHUKOB
[IoHsiTie O paBHBIX
TPEYTOJIbHUKAX u BUGIHOTeKA ITOK
15 TCPBHHHRIC https://m.eds00.ru/8866ce80
MPEICTABICHUS 0

paBHBIX puUrypax



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80

16

Tpu MpU3HaKa
paBEHCTBA
TPEYTrOJIbHUKOB

bubmmnoreka [HOK
https://m.edsoo0.ru/8866d1fa

17

18

Tpu MpU3HaKa
paBEHCTBA
TPEYTOJIbHUKOB

Tpu IIpU3HaKa
PaBEHCTBA
TPEYTOJIbHUKOB

bubmmnoreka [HOK
https://m.edsoo0.ru/8866d34e

bubimoreka [HOK
https://m.edso00.ru/8866e01e

19

Tpu IIpU3HaKa
paBEHCTBA
TPEYTrOJIbHUKOB

20

21

Tpu IIpU3HaKa
paBEHCTBA
TPEYTOJILHUKOB

Tpu IIpU3HaKa
paBEHCTBA
TPEYTOJIbHUKOB

bubamoreka I[HOK
https://m.edso00.ru/8866e88e

22

[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB

23

24

[Ipu3Haku paBeHCTBA
IPAMOYTOJIBHBIX
TPEYTOJIbHUKOB

CBOMCTBO MeIUAHBI
PSIMOYTOJILHOTO
TPEYTOJbHUKA,
MIPOBEIEHHOU K

bubnmnoreka [HOK
https://m.edso00.ru/8866e9ec



https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

25

26

TNIIOTCHY3C

CBOHCTBO MEIHMaHEI
MPSIMOYTOJIEHOTO
TPEYTOJbHUKA,
MIPOBEIEHHOU K
TUIIOTEHY3e
PaBHoGenpennbie u
PaBHOCTOPOHHUE
TPEYTOJbHUKHU

bubimoreka [HOK
https://m.edso00.ru/8866d6fa

27

[Ipu3Haku 51
CBOMCTBaA
paBHOOEIPEHHOTO
TPEYTroJbHUKA

bubanoreka IHOK
https://m.edso00.ru/8866d880

28

29

30

[Ipu3Haku 51
CBOWCTBA
PaBHOOEAPEHHOTO
TPEYTrOJbHUKA
[Ipu3Haku u
CBOICTBA
paBHOOEIPEHHOTO
TPEYTrOJbHUKA
HepasencTBa B
reoOMEeTpUU

bubanoreka [HOK
https://m.edso0.ru/8866d880

bubnmoreka I[HOK
https://m.edso00.ru/8866e26¢

31

32

Hepasencra B
reOMETPUU
Hepasencta B
reOMETPUU

bubanoreka [HOK
https://m.edso0.ru/8866e3a2

33

HepaBencra B



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

reoMCeTpun

34 E}i?rdgﬁgiiHHH o bubnuorexa [HOK
° https://m.edso00.ru/8866eb22
yriioMm B 30
[IpssMOyTONIBHBIN
35 TPEYTrOJIbHHUK C
yraom B 30°
36 ESHTPOHBHM paf;jlz bubmmoreka HOK
" " https://m.edsoo.ru/8866echc
TpeyrosbHUKN
37 E;;;[);Jslﬂeeanme X bubnuortexa HOK
. https://m.edso00.ru/8866ef64
CBOMCTBA
[TsTeIit MOCTYJIaT
38
EBxmmnna
Hakpecr nexamme,
COOTBETCTBEHHBIE U
39 ;fJII{IzCT(())gI());I;IEZHHHe bubmorexa HOK
’ https://m.eds00.ru/8866f086
npu IIepeCcCeYeHUN
napasuiesIbHbIX
MPSMBIX CEKYLIEH
Hakpecr nexamme,
COOTBETCTBEHHBIE U
40 OJHOCTOPOHHUE

yIibl, 00pa30BaHHBIC
opu  MepecevyeHuu
napajuIeIbHbIX



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

41

42

43

44

IPSIMBIX CEKyLIeH

Hakpect nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE
yIibl, 00pa30BaHHbIE
pu IIEPECCUCHUN
HapaJJIeNbHBIX
IPSIMBIX CEKYLIEN

Hakpect nexamue,
COOTBETCTBEHHbIE H
OJIHOCTOPOHHUE
yIibl, 00pa30BaHHbIC
npu IIEPECCUECHHUH
napasuiesIbHbIX
MPSMBIX CEKYILEU

Hakpect nexammue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE
yTIIbI, 00pa30BaHHbBIC
npu NIEPECEUECHNH
napayieTbHbIX
MPSMBIX CEKYILEU

[Ipu3nHak
NapaJJIeIbHOCTH
IPSIMBIX qgepes
PaBEHCTBO

PACCTOSHUN OT TOYEK
OOHOM MPSMON 10
BTOPOU MPSIMOU

bubnmmoreka I[HOK
https://m.edso00.ru/8866f3b0



https://m.edsoo.ru/8866f3b0

[Tpuznak

napajiebHOCTU
MIPSIMBIX yepes
45 PaBEHCTBO
PacCTOSIHUAN OT TOYEK
OOHOM TPSIMOW 10
BTOPOM NPSIMOM
16 Cymma YIJIOB bubmmoreka [HOK
TPEYTroJbHUKA https://m.edso0.ru/8866f630
47 Cymma YTJIOB bubmuoTteka [HOK
TPEYTroJbHUKA https://m.edsoo.ru/8866f8ba
48 Bnennue YTJIBI bubmuoTteka LHOK
TPEYroJIbHUKA https://m.edsoo.ru/8866fa5e
49 Bueunue YIJIBI
TPEYroJIbHUKA
KoHnTtponbsHasa pabota
1o TEMe
50 "[TapamienbHbie bubnuoreka LHOK
npsIMbIE, cyMMa https://m.edsoo.ru/8866fe6e
yIJI0B
TpEyrojbHUKa"
51 I?pr);:;;zz’) xop ’?;; bubmmoreka [HOK
g ’ https://m.edso0.ru/88670800
CBOICTBa
59 Kacarenbnas K bubanoreka [HOK
OKPYKHOCTHU https://m.edso00.ru/88670e9a
53 OKpyX HOCTb,

BIITMCaHHAasd B YIOJI



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

54

OKpyX HOCTb,
BIIMCAHHAS B YTOJI

55

56

[lonstTue o I'MT,
MIPUMEHCHHUE B
3aj1a4ax
[lonstTue o I'MT,
IIPUMEHCHUE B
3aJa4ax

bubmmnoreka [HOK
https://m.edso00.ru/8867013e

bubnmoreka [HOK
https://m.edso0.ru/88670508

57

buccekrpuca u
CEpEIMHHBIN
MEPHEHIUKYIIAp Kak
reoOMETPUYECKUE
MecTa TOYEK

58

59

OKpyX HOCTb,
ONMCaHHas OKOJIO
TpEyrojbHUKa

OKpyX HOCTb,
OTMCaHHAas OKOJIO
TpeyroJbHUKa

bubnmmoreka [HOK
https://m.edso0.ru/88670a62

60

OKpyX HOCTb,
BITMCAHHAS B
TPEYTOJIbHUK

bubnmuoreka I[HOK
https://m.eds00.ru/8867103e

61

62

OKpy>KHOCTB,
BITMCaHHAs B
TPEYTrOJIbHUK

[Ipocrenimme 3amaun
Ha II0OCTPOECHUE

bubnmnoreka [HOK
https://m.edso00.ru/88671188

63

[IpocTenmme 3amadun

bubanoreka IHOK



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188

Ha MOCTPOEHUE
KoHTtponbeHasa pabota

https://m.edso00.ru/886712d2

o TeMe

64 "OKpyKHOCTh nooy bubnuotexa [HOK
KpYT. https://m.edso00.ru/88671462
['eomeTpuueckue
nocrpoeHus"
[loBTOpEHUME 51

65 ocnommm nommmiin 1 Bumorers LOK

https://m.eds00.ru/886715b6

METOJN0B Kypca 7
KJ1acca

66 Hrorosas 1 bubmmoteka [HOK
KOHTpOJIbHasI paboTa https://m.edsoo.ru/886716ec
IToBTOpEHUE u
000011IeHNe 3HAHUIA

67 OCHOBHBIX IMMOHATUH B 1
METON0B Kypca 7
KJ1acca
[loBTOpEHNE u

58 | conommmn sonmmiin| 1 bubmoteka HOK

https://m.edso0.ru/886719bc

METON0B Kypca 7
KJiacca

OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

Kosmm4yecTBO 4acoB

JJIeKTPOHHBbIE LHM(pPOBHIE

Ne Mara
Tema ypoka Konrpoabubie IIpakTuyeckue oOpa3oBaTeJibHbIE
n/n Bcero U3Y4YEeHUS
patéoTbI padoThI pecypchl
1 [Tapanmenorpamm, ero 1 bubmuoteka [HOK
NPU3HAKHA U CBOHCTBA https://m.edsoo.ru/88671af2
5 [Tapaiuteniorpamm, ero 1 bubnuortexa LHOK
NIPU3HAKU ¥ CBOWCTBA https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero 1 bubmoreka [HOK
NIPU3HAKH U CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHblie cily4yau
, | Pmememorpmoin | BuGmorexa 10K
’ https://m.edso00.ru/88671dea
poMO, KBaJpaT), HuX
IIPU3HAKH U CBOMCTBA
YacrtHble cilly4yau
5 ?ﬁgﬁﬁgefgﬁiﬁr% 1 bubnuoreka HOK
Y ’ https://m.eds00.ru/88671f20
pom0, KBampar), HX
IIPU3HAKU U CBOMCTBA
YacTtHble ciy4dau
5 ?sgjﬁge?gﬁiﬁrmg 1 bubimoreka [HOK
Y ’ https://m.eds00.ru/8867209¢
poMmO, KBagpar), HX
IPU3HAKU U CBOMCTBA
7 Tpanewus 1 bubmmoreka I[HOK

https://m.edso00.ru/88672358



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358

PaBHoOOKas u

bubmmnoreka [HOK

8 HPAMOYTOIBHAA https://m.eds00.ru/8867252¢
Tpaneuuu
Paprobokas " bubanoreka [HOK

d HPAMOYTOIBHAA https://m.eds00.ru/88672858
Tpanenuu

10 Meron YABOCHHUS bubnnoreka [HOK
MeTHaHBI https://m.eds00.ru/88672b14

11 enTpanpHas bubnuortexa HOK
CUMMETPHS https://m.edsoo.ru/88672b14

12 E(())HTP OfIbHAT P af;\j: bubnuortexa HOK
" . " https://m.edso0.ru/88672c9a

UeThIpEXYTOIbHUKA

Teopema @aneca wu

13 Teopema 0 bubmuoTteka [HOK
POTIOPIIMOHATTLHBIX https://m.edsoo.ru/8867337a
OTpe3Kax

14 Cpennsis JIMHUA bubanoreka I[HOK
TPEYTOJIbHUKA https://m.edsoo.ru/88672e0c

15 Cpennss JUHUSA bubnuoreka LHOK
TPEYroJIbHUKa https://m.edsoo.ru/88672f38

16 Tpaneuus, e€ cpeaHss bubnuotexa HOK
JIUHHS https://m.eds00.ru/88672358

17 Tpaneuws, e€ cpenHss bubnuoreka LHOK
JINHHS https://m.eds00.ru/88673064

18 [IponopuroHaIbHBIE bubnuoreka LHOK
OTPE3KH https://m.edso0.ru/88673794

19 [IponopuiioHaJIbHBIE bubnuoteka [HOK



https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794

OTPE3KH https://m.edso0.ru/88673794
20 LenTp Macc B bubnnoreka L[IOK
TPEYTOJILHUKE https://m.edsoo.ru/886738fc
21 [TomoOHEIE bubanoreka I[HOK
TPEYrOJILHUKU https://m.edso0.ru/88673a78
99 E(I))Zo 61 fpu3HaKa bubanoreka [HOK
https://m.edsoo.ru/88673bae
TPCYT'OJIBHUKOB
23 E(I:;Io 61t fpusHaka bubmmoreka [HOK
https://m.edso00.ru/88673d52
TPEYTOJILHUKOB
24 E(I));Io St fpu3HaKa bubmmoTteka [HOK
https://m.edso00.ru/8867400e
TPEYTOJILHUKOB
Tpu IpU3HaKa
25 TOI00MS
TPEYrOJIbHUKOB
[Ipumenenune
26 noaoous npu
peleHnu
IMPAaKTHYCCKHUX 3aaa4
27 5(()) HE;J;H?'?IIOIL%?;LTI: bubmmorexa HOK
8 https://m.eds00.ru/8867445a
TPEYTOJIbHUKHA
28 reowerpmcain bubmorexa LIOK
https://m.edsoo.ru/886745fe
duryp
29 DopMyiibl JUTSI bubnuoreka [HOK



https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe

TUTOIIAAN https://m.eds00.ru/88674860
TPEYroJIbHUKA,
napasuiesiorpaMmma
DopMyJIbI JUTA

30 IUTOIIAIN bubanoreka [HOK
TPEYroJbHHUKA, https://m.edsoo.ru/88674a22
napajjiesiorpaMmma
DopMyIsl IS

31 TUIOIIATH bubnuoreka IHOK
TPEYTOJIbHUKA, https://m.edsoo.ru/88674a22
napasuiesiorpaMmma
DopMyIbl T

32 TUIOIIATH bubnuoreka IHOK
TPEYTOJILHUKA, https://m.edso0.ru/88675288
napasuiesiorpaMmma
dopMyIibl JUTS

33 TUIOILATN bubanoreka I[HOK
TPEYTOJIbHUKA, https://m.edso0.ru/8867542¢
napasuiesiorpaMmma

34 E;;I;?;;:;Hecnom%lx bubmorexa HOK

https://m.edso00.ru/88674e78

buryp

35 [Inomwamu ¢uryp Ha bubnuoreka LHOK
KJIeT4aTol Oymare https://m.edsoo.ru/8867473e
[Imomann 1mOmOOHBIX

% ¢buryp

37 [Imomaan 1MOOOOHBIX

¢uryp



https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

3amaun C

bubmmnoreka [HOK

38 HPAKTHHACCRIM https://m.eds00.ru/88675558
coJlep >KaHNEM
39 igigﬁquKHM ) bubmorexa HOK
https://m.eds00.ru/88675684
COJIEp)KaHUEM
Pemenne 3amau ¢
40 ITOMOIIBIO METOJ1a bubanoreka LHOK
BCTIOMOTaTEIbHON https://m.edso00.ru/88674f90
TUTOTIAIH
a1 KontponsHas pabota bubnuortexa LHOK
no Teme "Ilmomans" https://m.eds00.ru/8867579c
42 Teopema Iludaropa u bubnuotexa LHOK
¢ IpUMCHCHHE https://m.edso00.ru/88675918
43 Teopema Iludaropa u bubmuoTteka [HOK
¢€ MPUMCHCHHE https://m.eds00.ru/88675918
44 Teopema Iludaropa u bubnuotexa HOK
¢ IpUMCHCHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u
e MpUMCHCHHE
16 Teopema Iludaropa u
e mpUMEHEHHE
Onpenenenue
TPUTOHOMETPHYCCKHUX
47 byHKINHA OCTpPOro bubnuoteka HOK
yIJia MPsIMOYTOJIbHOTO https://m.edso00.ru/88675d32
TPEYTOJIbHUKA,

TPUTOHOMETPUUECKHUE



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32

COOTHOIICHUA B

IPSIMOYTOJIBHOM
TPEYTOJbHUKE
48 TOpC;r(Z)I:{Hc;)\feTquecme bubmorexa HOK
https://m.edso00.ru/88675f44
TOX]I€CTBO
OcHOBHOE
49 TPUTOHOMETPHYECKOE
TOXIECTBO
OcHoOBHOE
50 TPUTOHOMETPHUUECKOE
TOXIECTBO
KontponsHas pabota
51 no Tteme '"Teopema bubnuortexa LHOK
[Tudparopa u Hagana https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH"
Brnincanneie 151
HCHTPATILHRIC — YIIIBL, bubnuoteka HOK
52 yroa . MOy https://m.edsoo.ru/8a1415b2
KacaTeIbHOMN u
XOpAOU
Brnincanneie 151
HCHTPATILHRIC — YIIIBL, bubnuoteka HOK
>3 yroi L MOy https://m.edsoo.ru/8a141940
KacaTeIbHON u
XOpaoH
54 Brncannsie u bubanoreka [HOK

LHCHTPAJIBbHBIC YTIJIbI,

https://m.edso0.ru/8al41b34



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

Yo MCIKIY

KacaTeJabHOU u
XOpAou
55 Vbl MEXKITY
XOpJIaMU U CEKYIIUMH
56 Vbl MEXKIY
XOpJAaMHU U CEKYIINMU
Bnucanubie u
OIMCaHHBIC
57 YETHIPEXYTOJIbHUKN brosmorexa LHOK
’ https://m.edso0.ru/8a140f86
ux MpU3HAKU u
CBOMCTBA
Bnucanubie u
OIMCaHHBIC
58 YETBIPEXYTOJIbHUKU bubamorexa LOK
’ https://m.edso0.ru/8a1416d4
X MpU3HAKHU u
CBOMCTBA
Bnucannnie u
OINMMCaHHbIC
59 YeTHIPEXYTOILHUKH brbsmorexa HOK
’ https://m.edso0.ru/8a1416d4
X MpU3HAKHU u
CBOMCTBaA
[IpumeHeHne CBOMCTB
BIIMCAHHBIX 51
60 OINMMCAHHBIX
YETBIPEXYTOJILHUKOB
npu pelieHun

IT'COMCTPHUICCKHUX



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

61

62

63

3a7a4
[IppumeHeHne CBOMCTB
BITMCAHHBIX u
OIMCAHHBIX
YEThIPEXYTOJIbHUKOB
npu pelIeHun
r€OMETPUYECKHUX
3a7a4

B3aumHuoe
pacrojoXeHue JBYX
OKPY>KHOCTEH, oOIiue
KacaTeJIbHbIE

Kacanue
OKPYXHOCTEMN

bubnmmoreka [HOK
https://m.edsoo.ru/8a1410a8

bubnmmoreka [HOK
https://m.edsoo0.ru/8a1410a8

64

KontponbHas paboTta
nmo teme "Yriel B
OKPY>KHOCTH.
Bnucannbie U
OITMCAHHBIC
YEThIPEXYTOJIbHUKA"

bubamoreka I[HOK
https://m.edsoo0.ru/8a141c88

65

66

IToBTOpEHUE
OCHOBHBIX NOHATUH U
METOJ0B KypcoB 7 U 8
KJIacCOB, 0000IIeHNE
3HAaHUU

IToBTOpEHUE
OCHOBHBIX TOHSITUH U
METOJI0B KypcoB 7 u 8

bubnmmoreka I[HOK
https://m.edsoo.ru/8al41ddc

bubanoreka [HOK
https://m.edsoo.ru/8al41lefe



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

KJIacCOB, 000O0IIeHNE
3HAHUU

Hrorosag

67
KOHTpOJIbHas paboTa

[loBTOpEHUE
OCHOBHBLIX TOHSTHM H

68 METOJ/I0B KypcoB 7 u 8
KJIacCoB, 000O0IIeHHE
3HAHUU

bubmmnoreka [HOK
https://m.edso00.ru/8a142368

bubnmoreka [HOK
https://m.edsoo.ru/8al420ac

OBILIEE  KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KVIACC

KoanuecrBo uacoB

JJieKTpOHHBbIe HUuGpoOBbIE

Ne Hara
Tema ypoka Konrpoabubie IIpakTudeckue o0pa3oBaTesbHbIC
n/n Bcero U3Y4ECHUA
padéoTbI padoThI pecypchl
OmnpeneneHue
1 TPUTOHOMETPHYECKHX 4 bubnnoreka [HOK
¢yHknuid yriaos ot 0° https://m.edsoo.ru/8al424bc
1o 180°
5 dopMyIib 1
IPUBEACHUS
3 Teopema KOCHHYCOB 1 bubmorexa LOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCUHYCOB 1 bubmotexa LOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCcOB 1 bubmotexa LOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
8 Teopema cunycoB 1
0 cropon - st 1 BuGmorera LIOK
https://m.edso0.ru/8a1430b0
YTJIOB TPEYTOJIBLHUKOB
10 Pemienue 1 bubmmoreka [HOK
TPEYroJILHUKOB https://m.edsoo.ru/8al42ac0
11 Pemenne 1 bubanoreka [HOK
TPEYroJbHUKOB https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

12 Pemenue bubimoreka [HOK
TPEYrOJbHUKOB https://m.edsoo.ru/8al42ac0
13 Pemrenue bubanoreka [HOK
TPEYrOJbHUKOB https://m.edsoo.ru/8al42ac0
14 Egﬁﬁiﬁ:ﬁiﬁoe TEOpEM bubmmorexa HOK
https://m.edsoo.ru/8a142c3c
CHHYCOB M KOCHHYCOB
[IpakTrueckoe
15 MPUMEHEHUE TEOPEM
CUHYCOB U KOCUHYCOB
o | ompomen potor Bimoress 10K
| https://m.edsoo.ru/8a14392a
TPEYTOJLHUKOB
17 E}?;H(ST;I:B.OBaHHH ° bubmmorexa HOK
https://m.edsoo.ru/8a143ab0
mogoous
18 S;e?\:{r:;:g B?II:)I;[I:)IgHLIX bubmmorexa HOK
https://m.edsoo.ru/8a143de4
duryp
CoOTBETCTBEHHBIC
19 DJIEMEHTHI IIOJOOHBIX
duryp
Teopema 0
IPOU3BEICHUHN
20 OTPE3KOB XOpI, bubnmoreka [HOK
Teopema 0 https://m.edsoo.ru/8a14406e
IPOU3BEICHUHN

OTPE3KOB  CEKYIIUX,



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e

TCOpCMAa O KBaaparTe

KacaTeJIbHOU
Teopema 0
MPOU3BEICHUU
OTPE3KOB Xopa,

21 Teopema 0 bubnuoteka LHOK
IIPOU3BEICHUU https://m.edsoo.ru/8al441a4
OTPE3KOB  CEKYIIUX,

TeopeMa O KBajpare
KacaTeJIbHON
Teopema 0
MPOU3BEACHUN
OTPE3KOB XOpA,

29 TeopeMa 0 bubnuorexa LHOK
IPOU3BEIACHUHN https://m.edsoo.ru/8al442da
OTPE3KOB  CEKYIIUX,

TeopeMa O KBajpare
KacaTeJIbHON
[IpumeHenne TeopeM

23 B peleHun bubnuoreka HOK
TeOMETPUUYCCKUX https://m.edsoo.ru/8a143f06
3aaad
[IpumeneHune Teopem

24 B peleHnn bubnuoreka LHOK
reOMETPHUUCCKUX https://m.edsoo.ru/8a1443fc
3a1a4

o5 BHp HMeHeHHepeT;ZESIl\H/I bubnnoreka [HOK

r€OMETPUYECKUX

https://m.edso00.ru/8a144578



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

3aj1a4
Kontponbnast pabota

o TEME
26 | Dpeobpaonane Bumiorexa LOK
MeTpI/IIIG;CKI/Ie https://m.edsoo.ru/8al447a8
COOTHOIIEHHUS B
OKpY>XHOCTH"
Onpenenenue
| e 1ok
. https://m.edso00.ru/8a144960
r€OMETPUYECKUIA
CMBICJI BEKTOPOB
Cnoxenue u
o8 BBIUUTAHUE BEKTOPOB, bubmmoTteka [HOK
YMHOXXEHUE BEKTOpa https://m.edsoo.ru/8al44a8c
Ha YUCJIO
CnoxeHnue u
29 BbIUYMTAHUE BEKTOPOB, bubnuoteka HOK
YMHOXXEHUE BEKTOpa https://m.edsoo.ru/8a144d52
Ha YUCJIO
CnoxeHnue u
30 BBIYUTAHUE BEKTOPOB,
YMHOXEHHUE BEKTOpa
Ha YUCJO
Paznoxenune BekTOpa
31 1o JBYM

HCKOJIIMHCAPHBIM



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

BCKTOpaM

32 KoopaunaTel BekTOpa bubamorexa LIOK
https://m.edsoo.ru/8al44fbe

CkansipHoe
MPOU3BEICHUE

33 BEKTOPOB, ero bubanoreka LHOK
PUMEHEHHE LTS https://m.edsoo.ru/8a14539c
HaXOXJEHUSI JUIMH U
YTJIOB
CkansipHoe
MIPOU3BEICHUE

34 BEKTOPOB, ero bubmmoTteka IHOK
IPUMEHECHHE TUIst https://m.edsoo.ru/8a14550e
HaXOXJEHUS JUIMH U
YTJIOB

35 Pemienne 3amau  c bubanoreka IHOK
TTOMOIIBIO BEKTOPOB https://m.edsoo.ru/8al44c3a

36 Pemenne 3amau ¢ bubmmoreka IHOK
TIOMOIIIBIO0 BEKTOPOB https://m.edsoo.ru/8a1458c4
[Ipumenenue

37 BEKTOPOB TUTSE
pelieHus 3a/1a4
busuku

38 KoutponbHast pabota bubnuoteka [HOK
o Teme "BekTopsr" https://m.edsoo.ru/8a145b08
JlexapToBbI

39 KOOPJIMHATHI TOYEK Ha

IINTOCKOCTH



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

40

YpaBHeHHUE IPAMON

|

bubimoreka [HOK
https://m.edsoo.ru/8al145c48

41
42

YpaBHeHHE IpsAMOn

YpaBHeHue
OKPY>KHOCTH

|

bubimoreka [HOK
https://m.edsoo.ru/8al4635a

43

44

45

Koopaunatel  TOYek
nepeceyeHus
OKPYKHOCTH U
IPSAMOMN

Meton KOOpJAWHAT
npu pelieHuu
reOMETPUUYECKUX
3a71a4, MPaAKTHUYECKUX
3aja4

Meton KOOpJAWHAT
npu pelieHuu
reOMETPUIECKUX
3a/1a4, MPAKTHYECKUX
3a71a4

bubimoreka [HOK
https://m.edso00.ru/8a146620

46

Meton KOOPJIMHAT
npu pelleHun
reOMETPUIECKUX
3a/1a4, MPAKTHYECKUX
3a71a4

47

KoutponbHast pabota
no teme "JlekapTOBbI
KOOPIMHATHI Ha
miockocTu"

bubanoreka [HOK
https://m.edsoo.ru/8al146e0e



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

[IpaBunbHbBIE

48 MHOTOYTOJIbHUKH, bubnuortexa LHOK
BBIYHCIICHUE 1754 https://m.edsoo.ru/8al46fda
AJIEMEHTOB

49 Yucno =  [nuna bubnmoreka [HOK
OKPYKHOCTH https://m.edsoo.ru/8al472c8

50 Yucno = [nuna bub6mmoreka [HOK
OKPY>KHOCTH https://m.edsoo.ru/8a14714c

51 JlnnHa JIyTH
OKPY>KHOCTH

52 Pannannasa mepa yria bubmorexa LOK

https://m.edsoo.ru/8al4714c

53 IImomans Kpyra, bubanoreka IHOK
CEKTOpa, CerMEHTa https://m.edsoo.ru/8al147426

54 [Imomans Kpyra, bubanoreka IHOK
CEKTOpa, CETMEHTA https://m.edso0.ru/8al147750

55 [1nomanp Kpyra, bubnuoreka LHOK
CEKTOpa, CerMEHTa https://m.edso0.ru/8al147750

56 Ilousitue o ABMKEHUU bubanoreka IHOK
IUIOCKOCTH https://m.edsoo.ru/8al147c82

57 [TapannenbHbIi bubnuoreka LHOK
HIEPEHOC, IIOBOPOT https://m.edsoo.ru/8a147f16

58 [TapannenbHbIi bubnuoteka [HOK
IIEPEHOC, IIOBOPOT https://m.edsoo.ru/8al147f16

59 [TapajutenbHBIN
MepeHoc, MOBOPOT

60 [TapannenbHbIit



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

61

62

63

64

65

IICPCHOC, ITIOBOPOT

[Ipumenenue
NIBYDKEHUH pu
pellIeHuN 3a1a4

Kontponbnas pabota
1o TeMaM
"[IpaBHiIbHBIE
MHOTOYTOJIbHUKH.
OKpyKHOCTb.
JIBU>KEeHUSI
IJIOCKOCTH"

[ToBTOpEHUE,
00001Ienue,
CUCTEMATHU3ALINS
3HaHuu. U3mepenue
FEOMETPUUYECKHUX
BEJINYHH.
TpeyronbHuKu

[ToBTOpEHME,
00001IeHune,
CHUCTEMaTHU3aLUS
3HAHUM.
[TapaitenbHbie 151
MePICHIUKYJISIPHbBIC
psIMbIe

[ToBTOpEHME,
00001IEeHNE,
CHUCTEMAaTHU3AUs
3HaHuU. OKpYy>KHOCTh

bubnmoreka [HOK
https://m.edso0.ru/8a1480e2

bubanoreka IHOK
https://m.edso00.ru/8a148524

bubanoreka IHOK
https://m.edso00.ru/8a148650



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

u KpYT.
['eomeTpuueckue

MIOCTPOCHHS. YTIbl B
OKPYHOCTH

[ToBTOpEHUE,

00o01IeHue,
CHCTEMAaTH3aIHs

66 sHanuii. Bimcanuele n 1
OITMCaHHBIC

OKPY>KHOCTH
MHOTOYTOJIbHUKOB

Hrorosag

67
KOHTpOJIbHAs paboTa

[loBTOpEHME,
00o0meHnue,
CUCTEMaTHU3aLIM
3HAHUU

68

bubanoreka IHOK
https://m.edso00.ru/8a148920

OBIIEE  KOJIMYECTBO
YACOB II1O ITPOI'PAMME



https://m.edsoo.ru/8a148920

Pa0ouas mporpamMmma y4e0HOro Kypca «BeposiTHOCTb M CTATHCTHKA»

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIOKEHUHN, TaK
U UX pOJIM B 00pa3oBaHWH, HEOOXOIMMOM KaKJIOMY YeJIoBeKYy. Bo3pacraer umncio
npodeccuii, mpu OBIAJACHAH KOTOPHIMH TpeOyeTcsl Xopolas 6a30Basi OJTOTOBKA
B 00JIacTH BEpPOSTHOCTH W CTAaTUCTHUKH, TakKas TIOJATOTOBKA BaKHA JIJIS
POAODKEHUS 00pa30BaHUs | JUIsl YCIEIIHON MPOPECCHOHATBHON Kaphephl.

Kaxx b1l 4enoBek MOCTOSIHHO MMPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 000OCHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUSAX HEIOCTATKa
WU M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpPMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MBIIIIICHHE.

MMeHHO m1Oo3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(OopMUpOBaTH ¥y
oOy4aronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B KQUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAMM3UPOBATh UH(OPMAITHIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MTOHUMATh
BEPOSTHOCTHBIA XapakKTep MHOTHX pPEAJIbHBIX TMPOIECCOB W 3aBHUCHUMOCTEH,
MIPOU3BOINTH MPOCTEHIIIHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIN3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIeCTBAa M TOCyJapcTBa
npuoOuiaeT oOydalmmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKA OpraHU3alUM Tiepebopa W Tmoacuéra ducia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
obnacT UHPOPMATUKH U MUGPPOBBIX TEXHOJOTHHA. [Ipy M3yYyeHUN CTATHCTHKU H
BEPOATHOCTH OO0OTAIAIOTCS TMPEACTABICHUS OOYy4YaloUIMXCsi O COBPEMEHHOMU
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUPYETCS MMOHUMAHUE POJIH
CTAaTUCTUKN KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBeTCTBHMM C MaHHBIMU IEISAMH B CTPYKTYpe MPOTPaMMbI y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTHUKA» OCHOBHOTO OOIIEr0 00pa30BaHUs BBIICICHBI
CIIEyIOIINe CoAepKaTeIbHO-MeTonn4Yeckue auHun: «[IpencraBienne NaHHBIX U
omucaTelibHas CTAaTUCTUKa», «BepoaTHOCTH», «DJIEMEHTHl KOMOWHATOPUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxxanne nuHun «lIpencraBieHne TaHHBIX U ONMHUCATEIbHAS CTATHCTUKAY
CIIy’)KUT OCHOBOH 1751 ()OPMHUPOBAHHUS HABBHIKOB DPAOOTHI C HMH(OpMAIHE: OT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIMK, NPEACTABICHHONW B TaOmuIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHHWS W aHalu3a JaHHBIX C



UCIIOJb30BAaHUEM CTAaTUCTHUYECKUX XapaKTEPUCTUK CPEAHUX U PaCCEUBAHUSL.
PaboTas ¢ maHHbIMH, OOydaroIMecs yd4aTcsi CUHMTBIBATH W WHTEPIPETUPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBILIUIATh HaJl (aKTOpaMH, BBI3bIBAIOIIMMHU W3MEHUMBOCTb, U OIICHUBATH HUX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYMHBI U IPOLIECCHI.

NHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEKT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[ToHsiTHEe BEPOSTHOCTU BBOJMUTCS KaK Mepa MPaBIONOJ00HS CIIy4ailHOTO
coObitus. [lpm wu3ydyeHnu y4yeOHOro Kypca oOydarluecs 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYaWHBIX
HKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, TO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYallHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>KE€CTBAMU M OCHOBHBIMH OIIEPALIMSIMUA HAJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHI TPUMEHEHUS U1l PELICHUs 3aJlad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBIM Kypc «BepoSTHOCTh M CTaTUCTHKA», B
KOTOpBI  BxonmaT pazgensl: «lIpencraBieHue JaHHBIX M ONKcCaTENIbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KoMOWHATOpukm», «BBenenue B
Teopuro TpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kimacce — 34 daca (1 wac B Heaemo), B 8 kinacce — 34 gaca (1 yac B
Heneno), B 9 kiacce — 34 daca (1 yac B Hezeno).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJHEHHE
Ta0NWIl, YTCHWE ¥ TIOCTPOEHUE JuarpaMMm (CTOJOWKOBBIX (CTOJIOYATHIX) W
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. 3pneuenne nupopmanuu u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HauOoblllee M HAauMEHbIIEEe 3HAYCHHsI HaOopa YHUCIOBBIX AaHHBIX. lIpumepsl
CIIy4YailHOM U3MEHYUBOCTH.

CrydaifHbIil SKCHIEpUMEHT (OMBIT) U clydailHoe coObiTue. BeposiTHOCTh U
yacTtoTa. Pojb MajJoBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yucno pédep w1 cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn u nukinsl. 1yt B
rpadax. O6xon rpada (diiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[IpencraBnenuie NaHHbIX B BUAE TaOJIUL, 1Uarpamm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: 00beIUHEHHE, IMepeceueHue, aomnonHeHue. CpoiicTBa omnepauui
HAaJ| MHOXKECTBAMM: IIEPEMECTHUTENIBHOE, COYETATEIbHOE, PACHPEIEIUTENIBHOE,
BKIIOUeHUs. Vcnonb3oBaHWe TrpauyecKkoro NpeCTaBICHUs MHOXKECTB IS
OMMCAHMSI peaJTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

W3mepeHne paccenBaHMs JaHHBIX. J(Mcriepcusi U CTaHJAPTHOE OTKIOHEHHE
YHICIIOBBIX HAO0OpOB. J{narpamMma paccenBaHusl.

DJieMEeHTapHble COOBITUSL ciaydaiiHoro ombiTa. CiydaliHble COOBITHS.
BepositHoctit  coObITHil.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMU
coObITusiMU. CiryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEX]Y YUCIOM BeplIMH M yuciaoMm pedep. Ilpasuno
yMHOKeHHUs. Perienne 3aiau ¢ noMolpto rpagos.

[TIpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSATHOCTEU. YCIJIOBHAs BEpOATHOCTh. [IpaBuino ymHOxeHus. HesaBucumsble
cobpiTus. llpencraBneHune skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpeacraBnenre JaHHBIX B BUAe TaOmUI, AuarpamM, TIpaduKoB,
UHTEpIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
pEeanbHbIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO coUYeTaHUU. TpeyrojbHUK
[Tackains. Pemienue 3aau ¢ UCHOb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposATHOCTb. CiydailHbIl BbIOOp TOYKM M3 (UTYphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepuss MCHBITAHHM 1O NEPBOTO ycrexa.
Cepust ucnbiTanuit bepHymm. BeposTHOCTH COOBITUHA B CEPUM  HUCIBITAHUM
bepnyun.

CnyvaliHasi BEJIMYMHA W PaCIpEeelIiCHHE BEPOSATHOCTEH. MaremaTndeckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTMYECKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudecKoe OXKWIAHWE U
JUCIIEPCUSl  CIYyYalHOM BEIMYMHBl «YHUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnyum».

[TonsiTue o 3akoHe OoNbIIMX yucen. M3MepeHue BeposITHOCTE ¢ MOMOILBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTP U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM UWHTEpeca K TMPONUIOMYy H© HACTOSUIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATeIBHOCTH W Pa3BUTHEM HEOOXOJIWMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM WU
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajiad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, MPUPObI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl YelIoBeueCKOMn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAUMMOCTH JJISI PAa3BUTHUS IIUBHIIA3ALINU,
OBJIaJICHUEM SI3IKOM MaTeMaTHUKU M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUST MHpPA, OBJAJECHHUEM NPOCTEUIIMMU HABBIKAMH HCCIIEI0BATEIBCKOM
JEATEIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IIpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI MJIi OKPY’KAIOIIEH Cpelbl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE pEIIeHUs] U ACHCTBUA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

® BBIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTIO aHAJIN3a;

e BOCHpUHUMATh, (GOPMYIHUPOBATH M  NPEOOPA3OBBIBATH  CYXKIACHHUS:
yTBEpIAUTENIbHbIE U OTpUIATENbHbIE, €IMHUYHBbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



® BBLISIBISATH  MAaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSX,
npejiaraTb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

® JleNlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIACHUH (IIpsIMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOATEIHLHO HECIOXHbBIE J0Ka3aTeIbCTBa
MaTeMaTU4ecKux (PakToB, BBICTpPAWBATh APTYMEHTAIMIO, MPUBOJUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpPATH C€MOCOO penieHus y4yeOHOW 3adauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIICHUs, BbHIOUpPATh HauOoIee MNOAXOMSAINMN C Yy4ETOM
CaMOCTOSITCIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

® ICMOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbLCKUNW WHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIUE NPOTUBOpPEUHE, MpPOoOIeEMYy,
CaMOCTOSITEJIbHO yCTaHaBJIIMBAaTh HCKOMOE U JaHHOoe, (opMHUpOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO TO3UIINIO, MHEHHUE;

® IMPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IIJIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOMH;

® CaMOCTOSITENBHO (POopMyIUpOBaTH 000OIIEHUS W BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOCHMS, HUCCIEAOBAHMS, OIIEHMBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

® T[POrHO3MPOBATH BO3MOXHOE PA3BUTHE IMPOIECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

® BBIIBISATH HEAOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMALMM, JTaHHBIX,
HEOOXOIMMBIX JJIsSI PEIICHUS 3a/1auu;

e BbIOMpATh, AHAJIM3UPOBATH, CUCTEMATH3UPOBATH UM HWHTEPIPETUPOBATH
WH(pOpMAIINIO Pa3IMUHBIX BUJOB U (DOPM MIPEACTABIICHHUS;

e BpIOMpaTh (OpMYy TpencTaBieHus WHOOPMAMK W  HWIIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u uX
KOMOMHAIIMSIMHU;

® OIICHMBATh HAAEKHOCTh HWH(POpMAIMM TIO KPUTEPUSIM, TPEHAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

® BOCIPUHUMATH U (HOPMYIUPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUIMHU

U 1IEeTSIMA OOTIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIIbTAT;

e B X07€ 00CYXXJEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYX JIaeMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIC Ha MOMCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHAJIOra, OOHApYKUBaTh pa3jiM4ve U CXOJCTBO IMO3UIIMUMA, B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS;

® TPEACTaBIATh  pPE3yJbTaThl  PEIICHUS 3aa4u, IKCIIEPUMEHTA,
UCCIIETOBaHMSI, TIPOEKTA, CAMOCTOSITENIbHO BBIOUpaTh (hOpMAT BBHICTYTLIICHUS
c y4€TOM 3aj]a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

® [IOHUMATh U UCIOJIH30BATh MPEUMYIIIECTBA KOMAHJAHONW ¥ WHIUBUIyaIbHON
paboThI IPU PEIICHUH YYECOHBIX MAaTEMAaTHUECKUX 3a]1aY;

® TPUHUMATH IEb COBMECTHOM NEATEIBHOCTH, MJIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOW paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaThHCA,
o0CyX)IaTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

® y4acTBOBaTh B TpymnmoBbIX ¢opmax padboTel (00CyXkaeHus, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaH]IbI,
OILICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOIIMN TPOAYKT IO KPHUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusauus:
® CaMOCTOSITENIbHO COCTaBJATh IUIAH, aJTOPUTM pELIeHUs 3anadd (WiId €ro
4acTh), BBIOMpATh CHOCOO pelieHUsi ¢ Y4ETOM HMEIOUIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBaTb U KOPPEKTHPOBAThH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
® BIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yJibTara
peILIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;
® IIPEIBUAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIPU PELICHUM 331a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;
® OILICHMBATh COOTBETCTBUE pe3yjbTaTa AEATEIBHOCTH IIOCTABJICHHOMN LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 KJjacce oOydYarolMiicsi MOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutate wuH(OpMaIMIO, TPEICTABICHHYI0O B TaOmuIax, Ha Jauarpammax,
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) ¥ KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpaMmax, rpapukax.

Hcnonb30BaTh [Ji1 ONMMCAaHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTHKH:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOoJbIlee W HAauMEHbIIEe 3HAYCHUS,
pa3max.

NMeTh mpencTraBieHUE O CIIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIeH,
bu3MYEeCKUX BEIMYUH, aHTPONIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MpeAMETHBIE PE3YJIbTATHI:

W3BnekaTe W mnpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTeNel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCJIE
M0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

HaxonuTh BEpOATHOCTH CIIy4aHBIX COOBITUM B ONBITAX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpadudecKkue MOJEIH: JEPEBO CIYYalHOTO 3KCIIEPUMEHTA,
JTuarpaMMbl Diiiepa, YucaoBas npsimasi.

OnepupoBaTh TMOHSATUSMH: MHOXECTBO, IMOJMHOXECTBO,  BBIMOJHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMHM JIJI1 ONMCAHUS TIPOIIECCOB U SIBJICHUH, B TOM YHCJIE TP PEIICHUM 3a7a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:



W3Bnekatb u mpeoOpa3oBeIBaTh HH(OPMAILMIO, MPEICTAaBICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHUAE TaONuIl, auarpamm, rpadukoB, MpPeCTaBIATH
JaHHBIE B BUJE TAONHUII, AUarpaMm, rpadruKoB.

PemaTe 3amaunm oOpraHu30BaHHBIM MEpeOOpPOM BAapUAHTOB, a TaKXKE C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh OnucaTelbHbIE XapaKTEPUCTUKH JJII MAacCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCJIE€ CPETHUE 3HAUCHHS U MEPBI pPACCEUBAHMUSI.

HaxonuTh 4acToThl 3HAYEHUI U YacTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMH, B CEPUSIX
WCIIBITAHUM J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUNM bepHyIun.

VMeTp npencTaBIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSITHOCTEN.

NmMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YKCEN B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos JJIeKTPOHHBIE
Ne /it HauMeHoBaHuMe pa3iesioB U Komrpoabube  IIpaxTiueckie (undpossbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padéoTbI padoThI
pecypcsl
bubimoreka HOK
. [pesicTaBerye JaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubnmuoreka LHOK
2 OnucarenbHasi CTAaTUCTHKA 8 1 https://m.eds00.ru/7f415fdc
. bubanoreka [HOK
3 Cotyualinas H3MEHIMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubanoreka HOK
4 Brenenne s Teopuio rpa¢os 4 https://m.edsoo.ru/7f415fdc
5 BeposatHocth M wacroTa 4 1 bubnuoreka HOK
CITy4aitHOTO COOBITHSI https://m.edsoo.ru/7f415fdc
6 O6o0mIeHne, cucTeMaTU3aIus 5 9 bubmmoreka HOK
3HAHUH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 5

[TPOITPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJsmn4yecTBo yacos JJIEKTPOHHBIE
Ne /it HauMeHoBaHMe pa3iesioB U Komrpoabubie  IIpaxTieckue (ungpossbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
patéoTbI patéoTbI
pecypchbl
bubmmoreka HOK
. Hosropenne kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
2 OnucarenbHas  CTATHCTHKA. 4 bubanoreka [HOK
PaccenBanue gqaHHbBIX https://m.edsoo.ru/7f417tb2
bubanoreka [HOK
3 Muowectsa 4 https://m.edsoo.ru/7f417fb2
4 BeposTHocTh CITy4YalHOT O 6 1 bubmmoreka HOK
COOBITHS https://m.edsoo.ru/7f417fb2
bubmmoreka [HOK
> Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmmoreka HOK
6 Crtyuaitbie cobiTus 8 https://m.edsoo.ru/7f417fb2
7 O06o01IeHne, cUCTEMATH3AIHS 4 2 bubnuoreka LHOK
3HaHWH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB IIO 34 9 1

[TPOI'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne /it HaumeHoBanue pasiejioB H Komrpoabube  IIpaxTieckie (nmudposbie)
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
bubnmoreka HOK
. Hosropenie kypea 8 Kacca 4 https://m.edsoo.ru/7f41a302
bubnmuoreka [HOK
2 DIIEMEHTH! KOMOHHATOPHK 4 1 https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpoATHOCTh 4 bubmmorexa HOK
https://m.edsoo.ru/7f41a302
bubinoreka LHOK
4 Henbiratis beprysui 0 . https://m.edso0.ru/7f41a302
5 Cny4daitHas BeTM4YMHA 6 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bubanoreka HOK
6 Oboduerie, KOHTpOL 10 1 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IIO 34 1 9
[TPOITPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KosnyecTBo 4acoB Jara JJleKTpOHHBbIE LHU(pPOBLIE
. Tema ypoka Kourpoabnubsie IIpakTHueckmne o0pa3oBaTe/bHbIE
n/n Bceero U3Y4ECHUA
patéoTbI padoThI pecypchl
1 [IpencraBienue 1 bubnnoreka [IOK
JAHHBIX B TaOIMIAX https://m.edso0.ru/863ec1f8
2 s o 1 buGmiorera LOK
https://m.edso0.ru/863ec324
TaOJIMYHBIM JaHHBIM
3 E:Taggggle{faeum ! 1 bubimoreka LIOK
https://m.edso0.ru/863ec78e
TaOJIMYHBIX JTAHHBIX
4 [IpakTueckas 1 1
pabota "Tabmaummr"
['paduueckoe
MPE/ICTaBIICHUE
5 igl;fg;;x B BHIC 1 bubmmoreka [HOK
’ https://m.edso0.ru/863ed18e
CTOJIOMKOBBIX
(cTonbuatkIX)
JTUarpaMm
Yrenue 151
6 EI(/)I;;II;;);?{HGHPHMGPBI 1 bubamotexa LOK
' https://m.edsoo.ru/863ed602
neMorpaduuecKux
JUarpaMm



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602

[IpakTnueckas

bubmmnoreka [HOK
! ],?a60Ta " https://m.edso0.ru/863ed72e
Jlnarpammebl
YucnoBeie  HAOOPHI. BuGmoTeKa ITOK
8 Cpenuee https://m.edso0.ru/863ed846
apupMeTHIECKOE
YucnoBsle  HaOOPBHI. BUGIHOTeKA ITOK
9 Cpennee https://m.edsoo.ru/863ed846
apupMeTHIECKOe
Meauana 4YHCIOBOTO
10 Habopa. bubnuotexa LHOK
Y cTOlHYnBOCTE https://m.edsoo.ru/863edb3e
M€eIHUaHbI
Meauana 4YHCIOBOTO
Habopa.
11 9
Y CcTOMYHBOCTD
M€ IUaHbI
Ip aKTquCK,,a " bubmmoreka [HOK
12 pabora " Cpenune https://m.edsoo.ru/863edc6a
3HAYECHUS
HaubGonbiee u
13 HaVMEHbIIICe bubmmoreka [HOK
3HAYEHHUST YHCIOBOTO https://m.edso0.ru/863ee07a
Habopa. Pazmax
Haubonbiee "
14 HauMEHbIIIee

3HAYCHHUSI YHCIIOBOTO
Habopa. Pazmax



https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

Haubonbiee u
HanuMEHbIIIEe

15 3HAYEHUSI YKCIJIIOBOIO
Habopa. Pa3zmax
KontponsHas pabota
10 TEMaM
16 "IIpencraBneHue bubanoreka LHOK
JIAHHBIX. https://m.edsoo.ru/863ee390
OmnucarenpHast
craTucThka'
17 | moemnemoers BuGmorera LIOK
https://m.edsoo.ru/863ee4bc
(mpumMepsI)
18 YacroTra 3HaYeHUN B bubmmoTteka [HOK
MAacCHBE JaHHBIX https://m.edso0.ru/863ee69c
bubanoreka IHOK
19 I'pynmuposia https://m.edsoo.ru/863ee9d0
20 ['mcrorpammbl
bubanoreka IHOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
22 | pates "Cupisan buGorera LOK
P y? https://m.edsoo.ru/863eecc8
N3MEHYHUBOCTD
I'pad, BEPIINHA,
pebpo.
23 [IpencraBnenue BubmioTexa HOK

3aJa4d C TOMOIIBIO
rpada

https://m.edso00.ru/863eef52



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52

CreneHnp

(BaJICHTHOCTB)

24 BEPILUHBI. Yucno bubnnoreka [IOK
pébep m cymmapHas https://m.edsoo.ru/863efOba
CTENEHb BEPIIUH.

Llens 1 nuKI
Lenp n nukin. Iyt B

o5 rpade. bubnuoteka LHOK
[IpencraBnenue 0 https://m.edsoo.ru/863ef236
CBSI3HOCTH Ipada

o | e 8 b 0K

https://m.edso00.ru/863ef3b2
rpadax

27 Ciy4ailHbIil ONBIT M bubmuoTteka LHOK
ClTy4aifHOe COOBITHE https://m.edsoo.ru/863ef4d4
BeposTHocTh 151
4acToTa COOBITHSI.

Pousb

8 MaJIOBEPOSATHBIX U bubnuoteka HOK
PaKTUYCCKH https://m.edsoo.ru/863ef646
JIOCTOBEPHBIX
COOBITMII B MpUPOJIE
U B 0011ECTBE
MoHera u urpanbHas

29 KOCTb B  TEOpUU
BEPOSITHOCTEU

30 [IpakTueckas bubnuoreka LHOK

pabora "YacTtoTa

https://m.edso0.ru/863ef8a8



https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8

31

32

33

BbINaAeHUs opJia”

KoHTtposbHas pabota
o TeMam
"CnyuaiiHas
U3MEHYUBOCTb.
['padri. BeposTHOCTh
CIIy4alHOTO
coObITHS"

[ToBTOpEHUE,
000011eHHE.
IIpencraBinenue
JTAaHHBIX

[ToBTOpEHUE,
000011eHHE.
OmnucarenbHas
CTaTUCTHKA

bubmmnoreka [HOK
https://m.edsoo0.ru/863f0186

bubnmmoreka [HOK
https://m.edsoo.ru/863efa24

bubnmuoreka [HOK
https://m.edsoo.ru/863efbaa

34

IToBTOpEHUE,
o0o011eHue.
BepostHOCTB
CIIy4aHOTO COOBITHS

bubanoreka IHOK
https://m.edsoo0.ru/863efecO

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34



https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

Kosn4yecTBO 4acoB

DJIeKTPOHHBIe LHM(pPoOBHIE

Ne Mara
Tema ypoka Kontpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3Y4YECHUS
padoThI padéoTbI pecypchbl
IIpencraBnenue
1 JTAHHBIX. 1 bubmnoreka [HOK
OnmcarenbHas https://m.edsoo.ru/863f029e
CTaTHUCTUKA
CnyvaiiHas
5 W3MEHYHBOCTb. 1 bubanoreka [HOK
Cpennue  9HCIOBOTO https://m.edsoo.ru/863f03fc
Habopa
| o st | Bomorers 10K
https://m.edso0.ru/863f0578
Y4aCTOThI
Knaccuueckne monenu
4 TEOPUU BEPOSITHOCTEM: 1 bubnuoTteka LHOK
MOHETAa W WrpaJbHAs https://m.edsoo.ru/863f076¢
KOCTh
bubamnoreka I[HOK
> OTiI0KCHHS L https://m.edso0.ru/863f0a50
5 Jlucniepcust 4MCI0BOTO 1 bubnuoreka HOK
Habopa https://m.edsoo.ru/863f0a50
7 fffffﬁfﬁﬁ?e 1 bubmorexa [OK
https://m.edso0.ru/863f0bfe
YUCJIOBOTO Habopa
8 Jluarpammbl 1 bubnuoreka [HOK



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe

paccerBaHMs https://m.edsoo.ru/863f0eab

9 MHOKECTBO, bubamoreka LHOK
MOJIMHOKECTBO https://m.edsoo.ru/863f1180
Onepauun HaJl

10 fgf:;g:;r:' bubmmoreka [HOK

’ https://m.edso0.ru/863f143c
repeceyucHue,
JIOTIOJIHEHUE
CaoiicTBa  omnepanuii
HaJl MHO>KE€CTBAMM:

11 [IEPEMECTUTEIBHOE, bubnuoreka HOK
COYETATENBHOE, https://m.edso0.ru/863f1784
pacrpeenuTeabHOE,

BKJTIOUCHUS
12 Eg:giiiig;e bubnuoreka HOK
https://m.edsoo.ru/863f198c
MHOKECTB
KoutponbHas pabora
13 ?0 TeMaM
Crarucruka.
Mmuosxectpa"
14 cafggf;l{; angJ"II;‘laﬁHBIC bubmmorexa LIOK
‘ https://m.edsoo.ru/863fldec
COOBITHSA
bnaronpustcrByromue

15 3JIEMEHTapHbIC bubmmoreka [HOK

COOBITHSI. https://m.edsoo.ru/863fldec

BepostHocTn



https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec

COOBITHIA

biaronpustcrByromme

DJIEMEHTApHBIE Bubnuoreka [HOK
16 COOBITHS. https://m.eds00.ru/863f1f72

BepostHoctn

COOBITHI

OnbIThI C

PaBHOBO3MOXXHBIMH Bubnuoreka [HOK
17 3JIEMCHTAPHBIMU https://m.edsoo.ru/863f21ca

COOBITHSIMH.

Crny4yaliHbI# BBIOOD

OnebIThI C

PaBHOBO3MOXXHBIMU Bubnuoreka I[HOK
18 3JIEMEHTApHBIMH https://m.edsoo.ru/863f21ca

COOBITHSIMH.

CryyaliHbli BEIOOD

[IpakTtruueckas pabora
” OnbIThI c Bubnmoreka ITOK

PaBHOBO3MOXXHBIMH https://m.edsoo.ru/863f235a

AIIeMEHTapPHBIMU

coOpITHSIMH"

bubamnoreka IHOK

20 JlepeBo https://m.edsoo.ru/863f2a4e

CBolicTBa JiepeBa:

€IMHCTBEHHOCTD I1yTH, Bubmmoreka [MOK
21 CYILLIECTBOBAHHE

BUCSAYEH BEPIIMHBI,
CBSI3b MEXKIY 4YHUCIIOM

https://m.edsoo.ru/863f2bac



https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac

BEpPIIMH W  YHUCIIOM
péodep

22 [TpaBuiio yMHOXKEHUS bubmiorexa HOK

https://m.edso0.ru/863f2cd8

23 [TpaBmiiO0 yMHOXKEHUS bubmorexa IOK

https://m.edsoo.ru/863f2e36

24 [TpoTUBOMIOIOKHOE bubnuoreka LHOK
coObITHE https://m.edso0.ru/863f2f8a

s | Boomns Sascp e 10K

N https://m.edso0.ru/863f3214
nepeceueHre CoObITUM
HecoBmecTHbIe

26 coopiTuss.  dopmyna bubmmoreka [HOK
CIIO’KEHUS https://m.edsoo0.ru/863f3372
BEPOSITHOCTEN
HecoBmecTHbIe

27 coopiTuss.  dopmyna bubmmoreka [HOK
CIIOKEHUS https://m.edso0.ru/863f3764
BEPOSITHOCTEU
[IpaBuno yMHOXEHUS
BEPOSATHOCTEM.

28 VYcnoBHas bubanoreka [HOK
BEPOSATHOCTb. https://m.edsoo.ru/863f38ae
HezaBucumeie
COOBITHS
Hpasio YVHOMCHHA bubnnoreka [HOK

29 BEPOSITHOCTEHN.

YcnoBHasa

https://m.edso00.ru/863f3b06



https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06

BEPOSITHOCTb.
He3asucumelie
COOBITUS

[IpencraBinenue
CIIyYalHOT O
JKCIIEPUMEHTA B BUJIC
JepeBa

30

IIpencraBnenue
CIIy4aillHOTO
AKCIIEPUMEHTa B BUJIE
nepeBa

[ToBTOpEHUE,
00o011IeHuE.
[IpencraBnenue
JTAHHBIX.
OnucarenbHas
CTaTHUCTUKA

31

32

bubmmoreka [HOK
https://m.edsoo.ru/863f3cbe

bubmmoreka [HOK
https://m.edsoo.ru/863f3f20

bubmmoreka [HOK
https://m.edso00.ru/863f4128

[ToBTOpEHUE,

33 ob6o6menue. ['pador

bubamnoreka I[HOK
https://m.edso0.ru/863f4312

KoutponbHas pabora
1o TeMaM
"CnyuaiiHple COOBITHSI.
BepositHocTs. ['padnr”

OBLIEE KOJIMYECTBO
YACOB 11O I[TPOT'PAMME

34

34



https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KVIACC

KoanuecTrBo uacoB

DJIeKTPOHHBIe LHM(pPoOBHIE

Ne Mara
Tema ypoka Kontpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE

n/n Bcero U3Y4YECHUS

padoThI padéoTbI pecypchbl

1 [IpencraBienue 1 bubnnoreka [IOK
JTAaHHBIX https://m.edso0.ru/863f47ea

5 OnucarenabHas 1 bubanoreka I[HOK
CTaTUCTHKA https://m.edsoo.ru/863f47ea
Oneparun HaJ

3 1
COOBITHSMH
HeszaBucumoctp

4 - 1
COOBITHI

5 KomMOunaropnoe 1 bubnuoreka [HOK
MIPABIJIO YMHOKCHUS https://m.edsoo.ru/863f4e16
[TepecTaHOBKH.

6 dakropuall. 1 bubnmuoTteka [HOK
CoueTaHust U YHCIIO https://m.edso0.ru/863f4e16
COYETaHMI

7 TpeyronbHUK 1 bubnuoreka HOK
[Tackamns https://m.edso0.ru/863f5014
[TpakTrueckas
pabota "Brluncnenue

8 menomsommiew 1 ) atimiorera LIOK

https://m.edso0.ru/863f5208
KOMOWHATOPHBIX
byHKINHA

AIEKTPOHHBIX



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

10

11

12

tabnuir"

['eomeTpuueckas
BEPOATHOCTb.
CnyyaliHbpli  BBIOOD
TOYKU U3 QUTYpHI Ha

IJIOCKOCTH, u3
OTpe3Ka, u3 JyIu
OKPYXHOCTH
['eomeTpuueckas
BEPOSATHOCTb.

CnyuyaiiHpIi  BBIOOD
TOYKU U3 PUTYpHI Ha

IIJIOCKOCTH, u3
OTpe3ka, U3 JIyr'u
OKPY>KHOCTH
['eomeTpuueckas
BEPOSATHOCTb.

Cnyualinplii  BBIOOD
TOYKU U3 (PUTYpHl Ha

IIJIOCKOCTH, u3
OTpe3Ka, U3 Iyru
OKPY’KHOCTH
['eomeTpuueckas
BEPOSATHOCTb.

CnyuaiiHbpli  BBIOOD
TOYKU U3 (PUTypsl Ha
IUIOCKOCTH, u3
OTpe3Ka, U3 Jyru
OKPY>KHOCTH

bubmnoreka [HOK
https://m.edsoo.ru/863f5884

bubmmoreka [HOK
https://m.edso0.ru/863f5a50

bubnuoreka [HOK
https://m.edsoo.ru/863f5bfe

bubanoreka [HOK
https://m.edsoo0.ru/863f5e10



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10

13

HMcnpiTanue. Ycnex u
HeyJaya. Cepus
WCHOBITAaHUHN 110
IIEPBOTO yCIiexa

bubmmoreka [HOK
https://m.edso00.ru/863f6162

14

15

16

17

HcnpiTanue. Ycnex u
HeyJaya. Cepus
UCIIBITaHUMN bi (o)
MIEpBOTO ycIiexa

HUcneiTanne. Ycnex u
Heyzaaua. Cepus
HWCHBITAaHUN 110
IIEPBOrO ycriexa

Hcnbitanus
beprymm.
BepostHocTn
COOBITMII B cepuu
WCTIBITAaHUN
beprymm
HcnbiTanus
bepnymnm.
BepostHoctn
COOBITMII B cepuu
WCTIBITAaHUN
bepnyium

bubmmoreka [HOK
https://m.edso0.ru/863f6356

bubmmoreka [HOK
https://m.edsoo.ru/863f64d2

bubnuoreka [HOK
https://m.edso0.ru/863f6680

18

[IpakTnueckas
pabora "WcneiTaHus
beprymnn"

bubnunoreka [HOK
https://m.edsoo.ru/863f67de

19

CrnyyaiiHas BEJIMYHMHA

bubamoreka IHOK



https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

u pacrpezeieHme https://m.edsoo.ru/863f6b44
BEPOSATHOCTEU
MarteMaTH4ecKoe
20 ;Eiﬁgﬁggz " bubamoreka HOK
e https://m.edsoo.ru/863f6da6
Cly4yaiiHOU
BEJIMYUHBI
[Ipumepsl
MaTEeMaTHIECKOTO
21 OXXKUIaHUS Kak buonuoreka I[HOK
TEOPETUIECKOTO https://m.edsoo0.ru/863f6f86
CpeIHEro 3Ha4YCHUS
BEJIMYHHBI
29 [lonsatTne o 3aKoHE bubmmoreka IHOK
OOJIBIINX YHCET https://m.edso0.ru/863f72c4
23 igigziigiieﬁ c bubmoreka HOK
https://m.edso0.ru/863f7652
ITOMOIIbIO YaCTOT
24 [IpumeneHne 3akoHa bubnuoTteka LHOK
OOJIBIINX YHCET https://m.edsoo.ru/863f7116
O06o011enue,
o5 ;E;EE%?THSaHHH bubmmoreka [HOK
‘ https://m.edso0.ru/863f783c
IIpencrasinenue
JTAaHHBIX
O0o0Omenwue,
26 CHUCTEMATU3ALHA

3HAHUM.



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c

OnucarepHas
CTAaTUCTHUKA

27

O6006m1eHME,
CHCTEMAaTH3aIH
3HaHUM.
IIpencraBinenue
JIQaHHBIX.
OmnucarenpHas
CTaTHUCTHKA

bubmnoreka [HOK
https://m.edso0.ru/863f893a

28

29

30

31

O06006m1eHME,
CUCTEMATU3ALUS
3HaHUM.
BepostHOCTB
CIIy4aitHOTO COOBITHS

O06006m1eHME,
CHUCTEMaTH3AIH
3HAHUM.

BeposatHOCTb
CJIy4alHOI O

COOBITHS. DJIEMEHTHI
KOMOWHATOPUKHU

O06006m1eHME,
CHCTEMAaTH3aIs
3HAHUHA. DJIEMEHTHI
KOMOMHATOPUKHU

O0o0Ommenue,
CHCTEeMaTH3aIUs
3HAHUMK. DJIEMEHTHI
KOMOWHATOPUKHU.

bubmmoreka [HOK
https://m.edsoo.ru/863f7a4e

bubamnoreka IHOK
https://m.edsoo0.ru/863f7c9c

bubnuoreka [HOK
https://m.edsoo0.ru/863f7e54

bubnunoreka [HOK
https://m.edsoo0.ru/863f8408



https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408

Ciyqaitnbie
BEJTUYUHBI u
pacnpeneneHus

O06o0611eHuE,
CUCTEMaTHU3ALIMS

32 3HaHui. CryvaliHble
BEJTUYUHBI u
pacrpeeneHus
Hrorosas
KOHTpOJIbHasA padboTa

O0o011€eHuE,
34 CUCTEMATH3AIUA
3HAHUU

33

1

bubmnoreka [HOK
https://m.edsoo.ru/863f861a

bubmmoreka [HOK
https://m.edso00.ru/863f8b56

OBILIEE  KOJIMYECTBO
YACOB II1O ITPOI'PAMME

34 1



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
5 knacc: Bunenkun H.41., XKoxos B.1.,YecnokoB A.C. u apyrue MaremaTtuka: 5-
i Ki1acc: 6a30BbIN ypOBEeHB:yueOHUK: B 2 yacTsx . [IpocBemenue 2023
6 knacc: Bunenkun H.4., )Koxos B.U.,YecHokoB A.C. u npyrue Maremaruka: 6-
i Ky1acc: 6a30BbIN ypOBEeHB:yUeOHUK: B 2 yacTsx . [IpocBemenne 2024
7 ximacc: MakapsraeB FO.H., Munaiok H.I'., Hemkxos K.W. u ap./ Ilox pexn.
Tensaxosckoro C.A.//Marematuka. Anredpa. 7 kinacc. ba3oBblit ypoBeHb.
[Ipocsemenue, 2024
Yyebnuk 8 kimacc: : Makapsraes FO.H., Munaiok H.I'., Hemkos K.W. u npyrue;
nof pen. TensikoBckoro C.A. Anredpa 8 kii.-M.: [Ipocsemenue, 2019
9 xmacc: : Makaperues FO.H., Munarok H.I'., HemikoB K.W. u npyrue; nox pen.
TemsikoBckoro C.A. Anre6pa 7 ki.-M.: Tlpocsemienue, 2019
['eomeTpus ,7-9 knaccel/ Aranacsia JI.C.,byry3oB B.®., Kagomies O.1"., Mockga,
N3parensctBO «lIpocBenienuey», 2021r
Bricoukuit U.P., Slmenko U.B./ mox pen. Amenko 1.B.//MaTemartuka.
BepositHOCTh 1 cTatucTuka. 7-9 kinaccol. ba3oBblil ypOBEHb: yUEOHUK: B 2 YACTSIX.
ITpocBemenue, 2024

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Marematuka : 5—6-¢ Kmaccel : 6a30BBIA YPOBEHB : METOJIWYECKOE MOCOOUE K
MPEIMETHON JTUHUU

yueObHukoB 1o matemaruke H. 5. Bunenkuna, B. U. XKoxosa, A. C. YecHokoBa u
ap. — 2-e u31., crep. — Mocksa : [Ipocsemenne, 2023.

2. Maremaruka : 6 kinacc : meroguueckoe nocooue / E.B. byuko, A.I'. Mep3isik,
B.b. Ilononckuit u ap. — 2-e uza., nepepad. — M. : Benrtana-I'pad, 2020.

3. Marematuka. Anrebpa : 7—9-e kiaccel : 0a30BbIil YPOBEHb : METOIUYECKOE
nocodue K mpeaMeTHON TuHuu yueOHnkoB no anredope FO. H. Makaperuesa, H. T
Munnrok, K. U. HemkoBa u ap./ —2 e u3a., crep. — Mocksa : [IpocBemenue,
2023.

4. Maremaruka. ['eomerpust : 7—9-e Kiaccol : 0a30BBIM YPOBEHB : METOIUYCCKOE
nocodue K npeamMeTHoN auHuM yaeOHukoB o reomerpun JI. C. Atanacsna, B. .
byry3osa, C. b., Kagomuesa u ap./ — 2-e usa., crep. — Mocksa : [Ipocsenienue,
2023.

5. Marematuka. BeposiTHOCTB U cTatucTUKa : 7—9-¢ Ki1acchl : 0a30BbIH YPOBEHb :
METOJUYECKOE MOCOOMEe K MPEIMETHOM JMHUM Y4YeOHMKOB IO BEPOATHOCTH U
cratuctuke U. P. Breicorkoro, 1. B. fAmenko nox pen. U. B. Amenko. — 2-e uzn.,
crep. — Mockaa : [Ipocsemenne, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. https://resh.edu.ru/about

2. https:/ffipi.ru/

3. http://'www.school.edu.ru

4. https://uchi.ru/




5.https://myschool.edu.ru
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