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Pabouas mnporpamma mno ydeOHOMY mnpenmery «MartemaTuka» (0a30Bblil ypOBEHb)
(npenmetHass obmactb «MareMatuka W HHQOpPMATUKa») (Aajiee COOTBETCTBEHHO —
mporpaMma IO MaTeMaTUKe, MaTeMaTHKa) BKIIOYAeT TMOSCHUTEIbHYIO 3aIHCKY,
colepkaHue OOydeHMs, IUIaHUPYEMbl€ pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl I10
MaTeMaTuKe, TEeMaTHYeCKOe MJIaHUPOBAHUE.

MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo mareMatuke i oOydawomuxcs S5-9 KiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamMmme 1mo MaTeMaTUKE YUTEHBI UJEU U TOJOKECHUS
Konneniuu pa3Butus matematuyeckoro oopasoanus B Poccuiickoii denepanum.

[Ipeamerom MatemMaTUKH SBISIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPHI HAIIEro MUpa —
MPOCTPAHCTBEHHbIE (OPMBI W  KOJUYECTBEHHBIE OTHOIICHHUS (OT MPOCTEHIIHUX,
yCBaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, JO JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX
JUISL pa3BUTHSI HAYYHBIX M TPUKJIATHBIX Wael). MaTteMarnueckue 3HaHUS 00€CTIeUnBaIOT
MOHUMAHUE TPUHIIUIIOB YCTPOWCTBA U HCIOJL30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W HWHTEPIPETAIMIO  COLMATBHOM, HSKOHOMHYECKOW, TOJIUTHYCCKON
uH(OpMalUK, AT BO3MOXXHOCTH BBITIOJHATH PACUETHl M COCTABISITH AJITOPUTMBI,
HaXOAUTh U MPUMEHSTH (POPMYIIbI, BIAACTh MPAKTUYECKUMH MTPUEMAMU T€OMETPHUUECKUX
U3MEpPEHUN U TMOCTPOEHUM, YuTaTh MHPOpPMAIIUIO, TMPEACTABICHHYI0O B BHUJE TaOJHII,
auarpaMM U TpaUKOB, JKHUTh B YCJIOBHUSX HEOINPEACNEHHOCTH M TMOHUMATH
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yuyenue mareMatuku GopMUpYyeT y OOydaroIUXCs MaTeMaTHYECKUN CTUIb
MBIIIJICHUS, TIPOSBIISIONIMICS B ONPENeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyyJaroniuecs
OCBaMBAIOT TaKWe NPUEMBI W METOJbl MBIIUICHUS, KaK MHIAYKIAS M JACAYyKIHUA,
000011IeHe M KOHKPETU3allus, aHaJIu3 W CHHTE3, KJacCUu(PUKamusa ¥ CHCTeMaTH3allus,
abctparupoBanue v aHanorusi. OOBEKThl MATEMAaTHYECKUX YMO3AKIIIOUCHHH, TPaBUIa X

KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOCHUH, CIOCOOCTBYIOT
BbIPa0OTKE YMEHUs (GOPMYITUPOBaTh, 0OOCHOBBIBATH M JOKA3bIBATH CY)KJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MblIlIeHHE. M3yueHne MaTeMaTuku 00ecreurnBaeT
dbopMupoBaHUE ANTOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS ¥ BOCTUTAHUE YMEHUMN

NEUCTBOBaTh MO 3aJaHHBIM  alTOPUTMAM, COBEPIICHCTBOBATb W3BECTHBIE U
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemeHus 3aj1ad4 — OCHOBOH yU4eOHOM eI TEIbHOCTH
Ha ypOKaxX MaTeMaTHUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKJIAAHAS CTOPOHBI MBIIILJICHHUS.

OO0yuenune MmaTeMaTuKe 1aéT BOBMOXKHOCTh Pa3BUBATh Y 00YJaIONIUXCSI TOYHYIO,
parMoOHANIbHYI0 ¥ WH()OPMATHUBHYIO pe€4Yb, YMEHHE OTOMpaTh Hambojee MOAXOJSIINNE

SI3BIKOBBIC, CUMBOJUYECKUE, TPAPUIECKUE CPEICTBA JIJISi BHIPAKECHUS CYXIACHUN U
HarJISITHOTO UX MPEJCTABICHUS.

[Ipn u3ydYeHUM MaTeMaTUKH OCYIIECTBISETCS 00Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUSIMHU O MIPEAMETE U METOJaX MAaTEMATHKH,
UX OTJIMYUU OT METOJIOB IPYTHX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUS] MaTeMAaTUKH JIJIsl PELICHUS HAYYHBIX U MPUKIAJAHBIX 3a7a4.



[IpropuTeTHBIMH LIEIMH OOy4YeHUsT MaTreMmarhuke B 5-9 Kiaccax SBISIOTCA:

dbopMupoBaHUE IEHTPATBHBIX MAaTEeMaTUYECKUX MOHATHH (YKMCIIO, BEIMUMHA,
reomeTpuueckas ¢Gurypa, mepeMeHHasi, BEPOSTHOCTb, (PYHKIIHS), 0OECIECUYMBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATHYECKOT0 00pa30BaHMs 00yUaIOIIUXCS;

Nno/iBeIcHHe OOydYarolmMXxcsd Ha JOCTYIIHOM /I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTE€MATUKU U OKPYKAIOIEro MUpa, IOHMMaHUEe MaTeMaTUKU KaK 4acTh
oO11el KyJlIbTyphl YEI0OBEUECTBA;

pa3BUTHE MHTEIJIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 0oOydarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS,
UHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMaTHUYECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBIICHUS] MAaTEMATUUECKUX MOHSTHH, 0OBbEKTOB M 3aKOHOMEPHOCTEH
B pCAIbHBIX JKU3HEHHBIX CHUTYAIMSX U MPU HU3YUYCHUH JPYTUX YYEOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (QopMynupoBaTh HX Ha S3bIKE
MaTeMaTHKd ¢ CO3JaBaTh MaTeMaTHYECKHUE MOJIEIH, IPUMEHITh OCBOCHHBIN
MaTeMAaTHYEeCKUM  ammapar [Js pelieHUs MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIEHUBATH MOJTYUYCHHBIC PE3yJIbTaTHI.

OcHOBHBIE JTMHUU COJEPKaHUS POrpaMMBbI 110 MaTeMaThke B 5—9 kiaccax: «Yucna
U BBIYUCICHHS», «Anredpa» («AireOpandeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBay), «DyHKIHN», «I'eomerpus» («I'eomerprueckune GUrypsl 1 X CBOUCTBAY,
«3MepeHne reoMeTpUYecKuX BENIHYHMH»), «BepodaTHocTh M cratuctuka». JlaHHble
JUHUU Pa3BUBAIOTCS MapaJIeIbHO, KaxJash B COOTBETCTBUU C COOCTBEHHOMW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT APYToOil, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUHU.

Copepskanue mporpaMMbl 0 MaTeMaTHKE, pachpenenéHHoe Mo rojgaMm oOydeHuUs,
CTPYKTYPHPOBAHO TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIUINUAAIBEHBIM
BOIIpocaM  oOydJaromuecs: — oOpamaduch  HEOJHOKPATHO, YTOOBI  OBJAJCHUC
MAaT€MATHYECKUMH TMOHSATUSIMU M HaBBIKAMH OCYIIECTBISUIOCH MOCJIEAOBATENIBHO H
NOCTYNaTeNbHO, C COONIOACHUEM TMPHUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MaTEeMaTHYECKUX TMPEJCTaBICHUN OO0ydJaromuxcs,
pacmmpsst 1 yriyousis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremarnka sBISETCS 00S3aTEIBHBIM yUECOHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 001miero oopaszoBanus. B 5-9 kiaccax matemaTnka
TPAIUIIMOHHO U3YYaeTCA B PaMKax CJIEIYIONINX Y4eOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kimaccax — KypcoB «Anredpa» (BKIIFOYast SIEMEHTHI CTATUCTUKHU U
Teopur BepositHocTel) u «l'eomerpusi». Ilporpammoil 1Mo MaremMaTUKEe BBOJUTCS
CaMOCTOSITEIILHBIN Y4eOHBIN Kypc «BepOosSTHOCTh M CTATHCTHKAY.

OO0uiee 4KCIIO YacoB, PEKOMEHIOBAHHBIX /Ji M3yYEeHHUs MaTeMaTUku (0a30BbId
YpOBEHb) Ha YPOBHE OCHOBHOTO oOmiero obOpazoBanusi, — 952 waca: B 5 kmacce —
170 gacos (5 gacoB B Henedo), B 6 kimacce — 170 gacos (5 wacoB B Heneno), B 7 Ki1acce —
204 yaca (6 yacoB B Hefeno), B 8 kinacce — 204 vaca (6 yacoB B HellenN0), B 9 Kiacce —
204 gaca (6 yacoB B HEZICITIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIUMUCS JUYHOCTHBIX, METANpEAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4EOHOTO MIpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIEe  pe3yJbTaThbl  OCBOCHHMS  MPOTpaMMbl MO  MaTeMaTHKe
XapaKTEepU3yHOTCSL:

1) maTpuoOTHYeCKOe BOCTIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MAaTEMAaTHKOB U POCCHMCKON
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaxaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 005I3aHHOCTEHN IPaKJaHWHA U peau3alliy €To IMpas,
Npe/ICTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO O0IIeCTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX MPOOJEM, CBSI3aHHBIX C MNPAKTHYECKUM
NpUMEHEHHEM JOCTKEHUW HayKH, OCO3HAHMEM Ba)XXHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIMIIOB B IEITEILHOCTH YU4EHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HA AaKTUBHOE Y4YacTHE€ B pEIICHUM NPAKTUYECKUX 3aJad
MaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHMEM Ba)XHOCTM  MAaTEMaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSHKEHUH BCEH JKU3HM JUIS YCHENTHON MpodeCcCHOHATBHOM
JESTENIPHOCTA W Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIMBUIYAIBHOW TPAGKTOPUU OOpa30BaHUS W >KU3HEHHBIX IUIAHOB
C Y4ETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCTIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAALHOMY M OCTECTHYECKOMY  BOCIIPHSITHIO
MAaTEMaTHYCCKUX OOBEKTOB, 3ajad, pEIICHHH, pacCyXIACHHH, YMEHHIO BHICTh
MaTEeMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMS:

OpHMEHTALIMEN B ICATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI UENOBEKa, MPUPOJAbI U OOIIECTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTHS LUBWIM3ALMU, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKA U MATEMATHYECKOW KYJIbTYpPOM KaK CpPEJICTBOM ITO3HAHHS MHUpA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTHU,

6) pusnyeckoe BocnuTaHHE, (OPMHPOBAHHE  KYJIbTYPbl  310POBbS U
IMOLMOHAIBHOI0 0JIAT IOy M
TOTOBHOCTBIO IPUMEHSATh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUSI 3/10pOBOr0 00pa3za >KU3HHU (370POBOE MUTAHUE, COATAHCHUPOBAHHBIN pPEKUM
3aHATHH U OTABIXA, peryJigpHas Gu3nueckas aKTUBHOCTD ), CGOPMHUPOBAHHOCTHIO HABbIKA
pedaexkcuy, TpU3HAHUEM CBOEro IpaBa Ha OWIMOKY M TaKOro >K€ IpaBa JApPYroro
YEJI0BEKA;

7) IKOIOTHYECKO€e BOCITUTAHHE:

OpUEHTaluel Ha TMPUMEHEHUE MaTeMaTHYEeCKUX 3HaHUM /i1 pelleHHs 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpejibl, MIIaHUPOBAHUS MOCTYIIKOB U OLEHKH HX
BO3MOXXHBIX TIOCHEACTBUN MJIi OKpY’XKalolled Cpeabl, OCO3HAaHHEM TIJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPoOJIeM U MMyTel UX pelIeHHUS;

8) amanTanus K H3MEHSIIOLIIAMCS YCJIOBUSIM COIUAILHOMH W IPHPOTHOM CpeIbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOCI KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITebHOCTh, B TOM YHUCJIE yMEHHUE
YUHUTBCSl Yy APYTUX JIOJEeH, IpHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJeH, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBICHUSAX, B TOM YHCJIE paHEE HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIONIMI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U JIeiicTBUsI, POPMYIIUPOBATH U OLIEHUBATh PUCKU U TIOCIECTBUA, (HOPMUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATHI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHus y oOyuatomerocss OynyT copMUpoBaHBI METaNpeAMETHBIE PE3yJIbTaThI,
XapaKTEPU3YIOMINECS OBJIAJICHUEM YHUBEPCAIbHBIMHU IMO3HABATEIbHBIMU JICHCTBUSIMU,
YHUBEPCATIbHBIMK ~ KOMMYHHUKATUBHBIMU  JEUCTBUSIMAU U YHUBEPCAIbHBIMU
PEryJIATUBHBIMU JEUCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIEe NeiCTBHUSA
ba3zoBble JJoruueckue 1eMcTBHA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
00BEKTOB, TOHSATHN, OTHOIICHUH MEXJIy MOHATHUAMH, (HOPMYIHPOBATH OIPEICICHUS
TOHATHH, YCTaHABJIMBAThH CYIIECTBEHHBIM TMPU3HAK KJIACCU(PUKAIIMK, OCHOBAHUS
TJ1s1 000OIIIEHUS M CPaBHEHUSI, KPUTEPHUH TTPOBOJIUMOTO aHAIIN3A;

BOCTIPUHUMATH, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTECIbHbBIC



U OTpULATENbHbIC, EAUHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE,

BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBI3M U IIPOTUBOpEUYUS
B (akrax, JIaHHbIX, HAONIOACHUSIX W YTBEPKACHUAX, MpeayaraTb KpUTEPUU
JUIS BBISIBJICHUS! 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

J€J1aTh BBIBOJIBI C UCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aKIIFOYEHUH 10 aHAJIOTUH;

pa3bupaTh JI0Ka3aTeIbCTBA MAaTEMAaTHYECKUX  YTBEpXKIEHUU  (IpsMble |
OT TMPOTHUBHOTO), MPOBOAUTH CAMOCTOSATEIBHO  HECJIOXHBIE J0Ka3aTelIbCTBa
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBaTh ApPryMEHTAllUI0, NPUBOJUTH MPUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,

BbIOMpaTh croco0 pemieHus: ydeOHOM 3a7auM (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BBIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

BazoBble ucciienoBaTe/bCKue AeliCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATECNIbCKUH WHCTPYMEHT IIO3HAHUS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBAThH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
TO3UIUI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEIEHO COCTABIICHHOMY IJIaHY HECJIOKHBIA IKCTICPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUIECKOT0 00BEKTa,
3aBHCHMOCTEH 00bEKTOB MEXTy COOOM;

camMoCTOsSITeTbHO  (popMynrpoBaTh O0O0OOIICHHS W BBIBOJABI IO pe3yiabTaTaMm
NpOBEAEHHOTO HAOIIO/IEHUS, MCCIEAOBaHNUs, OIICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
PE3yIbTAaTOB, BBIBOJIOB M O0OOIIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKKe BBIIBHTaTh
HPE/IIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ unpopmanmueii:

BBISIBIISITh ~ HEIOCTATOYHOCTh M M30BITOYHOCTh  WHGOpMAIMHM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a]1a4H;

BHIOWpATh,  aHANU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
nHGOPMAITUIO PA3IUIHBIX BUAOB B (OPM IIPEICTABICHNUS,

BBIOMpATH (popmMy mpeacTaBiaeHuss HHOOPMAIIUU U WLTIOCTPUPOBATH PEIlaeMbIe
3a/layu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoil 1 1X KOMOWHAIUSIMU,

OIICHMBATh HAJEKHOCTh MHGOPMAIMH TI0O KPUTEPUAM, TPEIJIOKEHHBIM YIUTEIIEM
WM COPMYITHPOBAHHBIM CaAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe eiiCTBHSA:

BOCHIPHUHUMATh U (OPMYJIHMPOBATH CYXKIAEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
LEeIsIMU OOILEHHUs, CHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHMSI B YCTHBIX
Y IUCbMEHHBIX TEKCTaX, JaBaTh NOSICHEHUS 11O X0y PEIICHUS 3a1a4l, KOMMEHTUPOBATh



IIOJIy4YEHHBIN PE3YJIbTaT;

B XOJ€ OOCYXJEHHs 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI,
npoOJeMbl, pelIaeMor 3a/layu, BbICKa3bIBaTh UJAEH, HALCJICHHbIE HA MOUCK pELIeHUs,
COMOCTAaBJSATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYACTHUKOB JMAjora,
O0OHapy’KMBaTh pa3IMYUE M CXOJACTBO MO3ULUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HoOracus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELICHUs 3a7auyd, SKCIEPUMEHTa, HCCIEeI0BaHUs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajay
Npe3eHTAMU U 0OCOOEHHOCTEH ayTUuTOpUU;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUYAIbHON pabOThI
pU pelIeHUH Y4eOHBIX MaTEMaTHUYECKUX 3a/1aY;

OpUHUMATh LEJdb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHMU3aLUIO
COBMECTHOM paboOThl, pacIpeieNsiTh BUIbI padboT, JOrOBapUBaThLCs, 00CYXKAATh MPOLIECC
U pe3ysIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI U IPYTHE), BHIIOJIHATH CBOIO YaCTh Pa0dOTHI U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YWJIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJaJa B OOIIMIA
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIe y4eOHbIE IeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUs 3a/adu (UJIU ero 4acTh),
BbIOMpaATh Croco0 pemeHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOM MH(}OpMaIHH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJII TIpollecca W pe3yibTaTa
peIlIeHnsT MaTeMaTHIECKOM 3a1a4u;

MPEeABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTHh MpH PEIICHUH 3a/auHu,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa JEATCILHOCTH TIOCTABICHHOW LIETU U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTIDKCHHSI WM HEIOCTHKCHHUS IICNIH, HAXOIUTh
omuOKy, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO MATEMATUKE MPE/ICTABICHBI
1o rogam oOy4eHus B CIACAYIONIUX pa3iesiax IporpaMMbl B paMKaX OTJEIbHBIX YUEOHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematukay, B 7—9 kiaccax — KypcoB «AnreOpay,
«I"'eomeTpusi», «BepoATHOCTb U CTATUCTUKAY.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AITMCKA

[IpropuTeTHBIMH LIENIMH OOy4YeHHUsT MaTeMarhuke B 5—0 Kiaccax SBISIOTCA:
MPOJOJKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMATHUYECKUX MOHATHHA (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), 0OECHEeYUBAOIIMX MPEEMCTBEHHOCTh W

MEPCHEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa3oBaHusl 00yUaroOUIuXCs;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH 0O0ydaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHH, MHTEpeca K H3yUYEHHUIO
MaTeMaTHKU;

noJiBe/iecHne OOydYalIIUXcs Ha JOCTYIHOM JUIsl HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEr0 MUPA;

dopMupoBanue (YHKIMOHAIBLHOM MaTEMaTHYECKOM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTeMaTHYECKUE OOBEKThl B pEATbHBIX KU3HEHHBIX CHUTYaIHsX,
NPUMEHSITh OCBOCHHBIE YMEHHUS JUIsl PEIICHUs MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
UHTEPIPETUPOBATh MOJYyYEHHbIE pE3ylbTaThl W OLEHHUBATH HMX HAa COOTBETCTBHUE
NPAKTUYECKON CUTYaIINH.

OcCHOBHBIE JIMHUU COJEp)KaHHMS Kypca MaTeMaTdKu B 56 Kkijaccax —
apumeTHdecKass 1 TeoMeTpHuecKas, KOTOpPbIE pa3BUBAIOTCS MMApaUIENbHO, KaxKaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBHUCHUMO OJIHA OT APYTOH,
a B TECHOM KOHTAaKT€ M B3aUMOAECHCTBUHM. TakKe B Kypce MaTeMaTHKH HPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMUCATeIbHON CTaTUCTUKU.

N3yuyenue apupMeTnyeckoro marepuaia HAYMHAETCS CO CHUCTeMaTH3allud H
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YKCIIaX, MOJIYYCHHBIX HA YPOBHE HAYAJIBHOTO OOIIEro
oOpa3zoBanusa. [Ipy 3TOM COBEpPIIEHCTBOBAHHE BBIYUCIUTENBHON TEXHUKU U
dbopMHUpOBaHME  HOBBIX TEOPETUYECKUX  3HAHMM  COYETAaeTCss C  pPa3BUTHUEM
BBIUMCITUTEIBHOW KYyJNbTYPhl, B YaCTHOCTH C OOyYE€HHEM NPOCTEHIINM MpuéMam
NPUKUIKA U OIEHKH pEe3yJIbTaTOB BBbIUKMCICHUN. V3yueHuEe HATypaldbHbIX YHCEN
MPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU TIOHSITHSIMU TEOPUH JICTUMOCTH.
Hayvaino n3ydeHnus 0ObIKHOBEHHBIX U JECATHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. JTo
NEPBbI Tal B OCBOCHUHU JPOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIESIMH,
NOHATUSAMU TeMbl. [Ipu 3ToM paccMoTpeHne OOBIKHOBEHHBIX Ipo0eii B TOJTHOM 00BbEME
NPEIIIeCTBYET U3YUCHHUIO JECATHUHBIX APOOEH, YTO 11e1ecO00pa3HO ¢ TOUKU 3PCHHUS
JIOTUKU W3JI0KEHUSI YMCIIOBOW JIMHUU, KOT/a MpaBujia IEUCTBUU C JECATUYHBIMU
APOOSIMH MOKHO OOOCHOBATh Y)K€ W3BECTHBIMHU aJTOPUTMAaMU BBITIOJHEHHs ACHCTBUIA
C OOBIKHOBEHHBIMHU JpOOSIMU. 3HAKOMCTBO C JIECATHYHBIMH APOOSIMU PACHIUPUT
BO3MOKHOCTH JJIsl IOHUMAHUSI O0YYaIOMMUCS NPUKIAAHOTO MPUMEHEHUsI HOBOM
3alUCH MPU U3YYEHUM JIPYTUX MPEAMETOB W MpPU NPAKTUUYECKOM HCIOJIb30BAHUU.
K 6 kmaccy oTHec&H BTOpOU dTan B U3yYEHUU APOOEH, T11e TPOUCXOTUT
COBEPILIEHCTBOBAHHUE HABBIKOB CPaBHEHMS U IpeoOpa3oBaHus 1po0Oei, 0CBOEHNE HOBBIX

BBIYUCIIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHUCICHHUM, B TOM UYHCIIC
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3HAYCHWH BBIPAKCHUN, COIEPXKALIUX H OOBIKHOBEHHBIC, M JECATUYHBIE JpOOH,
YCTaHOBJICHHE CBSI3€H MEXy HUMH, PACCMOTPEHHE MPUEMOB PEIICHHUS 3a/1a4 Ha ApoOu.
B nauvane 6 kiiacca mpouCXOIUT 3HAKOMCTBO C MOHITHEM IMPOLIEHTA.

OCOoOEHHOCTBIO H3YUEHHS TIOTOKUTEIBHBIX H OTPULIATEIBHBIX YHCEI SBISETCS TO, YTO
OHH TaKXe MOTYT pacCMaTpUBAaThHCS B HECKOJBKO 3TamnoB. B 6 kimacce B Hauane n3ydeHus
TeMbl «Il00KHUTEeNbHBIC B OTPHUIIATENFHBIC YUCIIA» BhIIENIeTCs moaTremMa «lLlembie uncmay,
B paMKax KOTOpPOH 3HAaKOMCTBO C OTPHUIATEIBHBIMA YWCIAMH ¥ JACHCTBUAMHU
C TIOJIO’KUTEIbHBIMH M OTPHUIIATENIHHBIMU YHCIIaMH TIPOUCXONT HAa OCHOBE COZIEPKATETLHOTO
MOAX0/a. DTO MO3BOJISIET HA TIOCTYITHOM YPOBHE MMO3HAKOMUTH OOYYAIOMINXCS TIPAKTHYECKU
CO BCEMH OCHOBHBIMH TOHSTHSMHU TEMBbl, B TOM 4YHCI€ W C MpPaBHWJIAMU 3HAKOB
IPH BBITIOJTHEHNH apu(METHUECKHIX JeCTBHI. V3ydeHne pamoHaTbHBIX YMCeT Ha 3TOM He
3aKOHUYMTCS, a OyJeT MPOJOKEHO B Kypce areOpsl 7 Kiacca.

[Ipu oOydeHHM pEIIEHHIO TEKCTOBBIX 3ajJady B 50 Kiaccax HCHOIb3YIOTCS
apumerndeckue mpuémsl pemeHus. [Ipu oTpaboTke BHIYNCIUTEIHHBIX HABBIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1a4M CJICYIOIINX BHJIOB: 33/1a4 Ha JIBIDKEHUE,
Ha YaCTH, Ha TIOKYIIKH, Ha padOTy U MPOU3BOAUTEIHHOCTh, HAa MMPOLIEHTHI, HA OTHOIIICHUS
u mpornopiuu. OOydaroniyecs 3HaKOMATCS ¢ MpUEMAMH PEIIeHHUsS 3a1ad mnepedopom
BO3MOKHBIX BapHaHTOB, ydaTcs paboTaTh ¢ mH(pOpMaIHe, MpeICcTaBICHHON B (opme
TAOIUI] WU JUATPAMM.

B mporpamme ywebHoro kypca «MaremaTrkay NperycCMOTPEHO (OpMUpPOBaAHUE
NPOMEEBTUYECKUX areOpandeckux MpeicTaBieHuil. bykBa kak CUMBOJ HEKOTOPOTO
yyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOro KOHTEKCTa BBOJMUTCA IOCTETEHHO.
bykBeHHass CHMBOJIMKA IIUPOKO HCHOJB3YETCA MPEXKAEC BCEro JUIsl 3alucu OOIIMX
YTBEP>KICHUHN U MIPEITIOKEHUN, POopMYJl, B YACTHOCTH JJISI BBIYMCICHUS T€OMETPUUYECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YUCIIA.

B mporpamme yueOHOoro kypca «MaTemaTHKa» TpeCTaBiIeHA HarJsaHas
reOMEeTpusi, HampaBlieHHAs Ha pPa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pa3UTENbHBIX YMEHUA. DTO BaKHBINA dTall B U3YYCHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBJISIETCS HAa  HArJISHO-TIPAKTHYECKOM  ypOBHE,  OMUPAETCS
Ha HarJIIHO-O0Opa3Hoe MbllUleHHe oOywatouuxcsa. bonbmas ponb  oTBoOgUTCS
MPAKTUYECKOH AEsITENbHOCTH, OMBITY, SKCIIEPUMEHTY, MoiearupoBaHuto. O0yJaromuecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTYpaMU Ha TJIOCKOCTH M B TPOCTPAHCTBE, C HUX
MPOCTEUITUMU  KOHPUTYpAIUsIMHU, ydaTcs wu300paxaTh WX Ha HEIWHOBAHHOW W
KJIeT4aTol Oymare, pacCMaTpuBalOT MX MPOCTeHIne cBoicTBa. B mporecce uzydeHus
HaTJISTHOM T€OMETPHUH 3HAHUS, MOJydYeHHbIE OOYYalOIMUMHCSI HA YPOBHE HAaYaIbHOTO
o01mero 00pa3oBaHUs, CHCTEMATU3UPYIOTCS M PACIITUPSIIOTCS.

CornacHo y4eOHOMY MIaHY B 5—6 KJlaccax M3y4aeTcsl MHTETPUPOBAHHBINA MPEIMET
«MareMatnka», KOTOPBIH BKIIOUACT apU(PMETHYCCKUN MaTeprall W HATJSIHYIO
reOMETPHUIO, a TAK)KE MPOMNEACBTUUYECKUE CBEACHUS U3 aireOpbl, 3J€MEHTHI JIOTUKA U
HaJaJia ONMUCATEIbHOU CTaTUCTUKH.

OO6u1ee yuciao 4acoB, peKOMEHIOBAHHBIX ISl U3yYeHUs] MaTeMaTuku, — 340 4acoB:
B 5 xiacce — 170 gacoB (5 gacoB B Hezeno), B 6 kiacce — 170 gaco (5 yacoB B HelleIio).
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COIAEPKXAHUE OBYYEHUA
5 KIIACC

HarypajbHble ync/ia 4 HyJIb

Hatypansnoe wumcino. Psan narypanbabix uyucen. Yuciao 0. WM3oOpaxenue
HaATypaJbHBIX YHCEJl TOUKAaMU Ha KOOPJUHATHOU (YUCIOBOM) MPSIMOH.

[lo3unmonHass cucrteMa CcyUCIeHusA. PuMckas Hymepanuss Kak [pUMeEp
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [[ecsITHUHAs cucTeMa CUMCIICHMUS.

CpaBHEHME HATYpaJbHBIX YHCEJ, CPAaBHEHUE HATYpPaJIbHBIX YHCEN C HYJIEM.
Crnoco0Obl cpaBHeHUs. OKpYTJIEHHE HATYPAJTbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YUCEN, CBOMCTBO HYJIA IPHU CIOKEHUHU. BbhlunTaHne Kak
JefcTBUE, O0OpaTHOE CJIOKEHUI0. YMHOXKEHUE HaTypalbHBIX YHCEN, CBOMCTBA HYJI W
CAUHUIIBI TPU YMHOXKEHUH. JlenmeHue Kak JeiicTBUe, OOpaTHOE YMHOXEHUIO.
KomnoneHTs! neiicTBuii, cBsA3b MeXay HUMU. [IpoBepka pe3ynbTaTta apudMEeTHIECKOTO
neiictBusi. IlepemecTuTenbHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS |
YMHO>KEHUS, pacipeieuTeIbHOE CBOUCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OyKB 11 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3allUCH
CBOMCTB apu(pMeTHUECKUX JICUCTBUH.

JlenuTenu v KpaTHbIE YMCIIa, Pa3oKeHUE Ha MHOXKUTENU. [IpocTeie U cocTaBHBIE
gyucna. [lpusnaku neaumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJIbHBIM MOKa3aTeNeM. 3alUCh YUCIa B BUJIE CYMMbI Pa3psIHBIX
CJ1araeMaiXx.

HucnoBoe BbIpakeHHE. BhIUMCIICHNME 3HAYEHUM YMCIOBBIX BBIPAXKECHUMU, MOPSIOK
BBINIOJIHEHUSL JIecTBU. MCnonb30BaHWE NpPU BBIYHMCICHUSX IEPEMECTUTEIIBHOTO H
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJOKEHUSI U YMHOKEHHS, PacCHpeAeUTEIIbHOTO
CBOMCTBA YMHOKECHUS.

Jpodu
[IpencraBnenne o ApoOM Kak criocoOe 3alucH 9acTH BeIWYHUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBunbHbie W HempaBWIbHBIE ApoOu. CwmeraHHas ApoOb, TpeICTaBlIeHUE
CMEIIaHHOW ApoOHW B BHUAEC HEMPABWIHHOW APOOM W BBIJIEICHUE IEJIOW YacTh 4Yuciia
U3 HempaBWIbHOU npoOu. M3oOpaxkeHue apoOeli TOYKAMU Ha YWCIOBOWM TMPSIMOM.
OcHoBHoe cBoiicTBO apodu. Coxpamenune npobeitr. [IpuBegenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApOoOEi.

CrnoxxeHne W BBIUMTAHHE JpoOeH. YMHOXEHHWE W JieJieHue apoOei, B3auMHO-
oOpaTHbIe Apodu. HaxoxkaeHne 9acTu 1eaoro  mesioro Mo ero YacTH.

Hecstuunast 3amuchk apoOeit. IlpencraBmenue necATUYHOW npoOW B BHIE
OOBbIKHOBEHHOU. M300pakeHne NEeCSITUYHBIX PpoOeil TOYKaMH Ha YHUCJIOBOW MPSIMOM.
CpaBHeHUE NECATUYHBIX IPOOEil.

ApudmeTtnyeckue ACHUCTBUS C JECATUYHBIMU JPoOsiMU. OKpYIJIEHUE NECATHUUYHBIX
npobeii.
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Penienne TeKCTOBLIX 32124

Perienrie TEKCTOBBIX 3a/lady apu(pMETUUECKUM CIOcOOOM. PelieHne moruueckux
3ajad. Pemenue 3amau mepeOOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJHUIl U CXEM.

Pemenue 3anay, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI: CKOPOCTD,
BpEMsl, pacCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUILIBI MU3MEPEHUSA: MacCChl,
00bEMa, 1IEHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKy €IUHUIIAMUA U3MEPEHUS
Ka)XII0U BEJIMYUHBI.

Perienrie OCHOBHBIX 3aj1a4 Ha APOOH.

[IpencraBnenue TaHHBIX B BUJIE TAOIHI, CTOJIOYATHIX JUATPAMM.

Hariasinnas reomerpus

Harnsanueie npencraBiaeHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, yroJ, JIOMaHasi, MHOIOyI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsmon, ocTpslid, Tynon
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa OTpe3ka, METPUYECKHE €IMHHUUbI JIUHbL. JlnMHA JOMaHOM, NEepUMETp
MHOTOyroJjibHUKa. MI3MepeHne U mocTpoeHue yIiioB ¢ TOMOIIbIO TPAaHCIOPTHPA.

Harnanuele mnpeacrtaBieHuss o @urypax Ha IUIOCKOCTA: MHOTOYTOJIBHHUK,
NPSIMOYTOJILHUK, KBAJPaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o06paxxenue ¢uryp, B TOM uymcie Ha kiertdarod Oymare. Iloctpoenue
KoH(pUTyparui u3 yacTeit npsiMoit, OKpYy>KHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTou Oymare.
Hcnonb3oBanne CBOMCTB CTOPOH U YIJIOB IIPSMOYTOJIBHUKA, KBaJApaTa.

[Tnomans IIPSMOYTOJIbHUKA 51 MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TPSMOYTOJIBHUKOB, B TOM 4YHCle (UTyp, M300paKEHHBIX Ha KieTdaTol Oymare.
EnvHunel namepenus miomanu.

Harnsnsele npencraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIH
napasuienenurnesi, Kyo, MHOTOrpaHHUKH. M300paxkeHre MpoCcTeUInX MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u mapamienenumnena. Coznanue Mojesield MHOTOTPaHHUKOB (U3 Oymary,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MAaTEPUAIIOB).

OO6BEM IpSAMOYTOJIBHOTO Mapauienenuneaa, kyoa. Enunuiel namepenus oobéma.

6 KJIACC

HartypaabHble yncia

ApudmeTrnyeckne NEUCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMH  YHCIIAMHU.
UucnoBbie BBIpAKEHUS, MOPSAOK JEHUCTBHI, UCIONb30BaHHE CKOOOK. Mcmosb3oBaHue
MPU  BBIYUCICHUSX TMEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOWCTB CJIOXKEHUS U
YMHOXEHUS, PACHpPENeIUTEIbHOrO CBOMCTBA YMHOXEHUA. OKpyriieHue HaTypaiabHBbIX
YUCEJL.

JlenuTenu ¥ KpaTHbIE YKclia, HAUOOIBIINI OOIIMI 1eTUTeNb U HAUMEHbIIIee 0011Iee
KpatHoe. [|eTuMOoCcTh CyMMBbI U IPOU3BEACHUS. [leleHne ¢ OCTaTKOM.
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JApodu
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JApOOH, COKpallleHue apooei.

CpaBHeHUE M yNopsiouMBaHHME ApoOeil. Pemienwe 3agay Ha HAXOXKIEHUE YacTH
OT LEJOro W LeJoro mo ero yactu. [[poOHoe uMcio Kak pe3yiabTaT JeeHHS.
[IpencraBnenue AecATUYHON apoOU B BUJIE€ OOBIKHOBEHHOW ApOOM U BO3MOXKHOCTH
MpeacTaBiieHuss OOBIKHOBEHHOW apoOM B BuUAE JecATUYHOM. JlecsaTuuHble IpoOu U
MeTpuuecKas cuctemMa Mmep. ApupMeTuyeckue ACHCTBUS U YHCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSMHU.

OtHowenue. Jlenenue B JaHHOM OoTHOLIeHUMU. Maciitad, nponopuus. [Ipumenenue
IPOMOPLUA NP PELICHUH 3aa4.

[lonsiTue mpoueHTta. BeluncieHue mpoueHTa OT BEJIWYMHBI U BEIUYUHBI MO €€
OpOLEHTY. BblpakeHue TMpPOLEHTOB JECATUYHBIMU ApoOsimu. Pemenue 3amau
Ha NPOLEHTHL. BripaxkeHNe OTHOIICHUS BETUYUH B MPOLEHTAX.

IHonoxuTeabHbIe M OTPULATEIbHBIC YHCJIA

[lonoxurenbHble W oOTpUUATENbHbIE uMcaa. llensle yucna. Mopynbs 4wmcia,
reoMeTpudeckasi HHTepIpeTalus Moayia yucia. M3o0pakenue yrces Ha KOOPAMHATHOU
npsimoii. YucnoBeie npomexxkyTku. CpaBHeHHe yucen. ApupMeTHYECKUe IeUCTBUS
C MOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMHA YHCIIAMH.

[IpsMoyronpHass cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha TI0CKoCTH, abcumcca U opauHaTa. [locTpoenue Touek U QUryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHBbIE BbIPpAKeHUSA
[Ipumenenue OyKB Il 3alMCH MaTEMAaTHYECKHUX BBIPAKCHUN W TPEIOKCHHM.
CroiicTBa apudmeTnyeckux JeUCTBUNA. bDyKBEHHBIC BBIPAKCHHS W  YHCIIOBBIC
NOJCTAaHOBKH. DByKBEHHBIE pABEHCTBA, HAXO0XXICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyinbl, GopMyNbl MEepUMeTpa M IJIOIMIAAXA TPSIMOYTOJbHUKA, KBaapara, o0bEMa
napajuiesienure a u Kyoa.

Pemienne TeKCTOBBIX 3aa4

Pemenue TEeKCTOBBIX 3amad apudmeTndeckum crocoboMm. PermieHue normdeckux
3anmau. Permenue 3a1a4 nmepeGopomM BceX BO3MOKHBIX BAPUAHTOB.

Pemrenure 3amay, coepxanux 3aBUCUMOCTH, CBA3bIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMSI, pACCTOSTHUE, [I€HA, KOJIMYECTBO, CTOMMOCTD, POU3BOIUTEIHHOCTD, BPeMsi, 00bEM
paboTbl. EAMHUIBI U3MEpEeHHUs: MAcChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHU, CKOPOCTH.
CBsi3b MEXKY €IMHULIAMYU U3MEPEHUS KaXkKA0W BETUUUHBI.

Pemiennie 3amad, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIMOHAIBHOCTHIO BEIUYMH,
MPOLIEHTaMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha APOOU U MPOIECHTHI.

OueHka W TpUKHIKA, OKpyrieHue pesyiabrata. (CocTaBieHHe OYKBEHHBIX
BBIPaKEHUH MO YCJIOBUIO 33]1a4U.

[IpencraBneHre AaHHBIX C MOMONIIBIO Tabmuy W jauarpamm. CronOuartbie
JMarpamMMbl: YT€HUE U TOCTpoeHue. UTeHrne KPYroBhIX TUarpaMm.
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Harasianas reomerpus

Harnsgneie npencraBieHus o ¢purypax Ha IJIOCKOCTH: TOUYKa, MpsiMas, OTPE30K,
JIy4, yroJl, JJOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTrOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHne ABYX IPAMBIX Ha IUIOCKOCTH, NMAapaJUICNIbHBIE MPSMBIE,
MEePIEHAUKYISIpHbIC TIpsiMbIE. VI3MepeHne pacCTOSIHUN: MEXKIY IByMSI TOUKAMH, OT TOUKH
110 TIPAMOM, JUIMHA MapLIpyTa Ha KBaJIPATHOU CETKE.

N3mepenne ©W NOCTpOEHWE YIJIOB C IOMOLIBIO TpaHcnopTupa. Buasl
TPEYTrOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJBHBIN, TYMOYTOJbHBIA, PAaBHOOCAPEHHBIM,
PaBHOCTOPOHHUI. UEThIPEXYTOIBHUK, IPUMEPHI UETHIPEXYTOJIBHUKOB. [IpAMOYTOIbHUK,
KBaJpaT: WCIOJb30BAHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaiei. M3oOpaxeHue
r€OMETPUUECKUX (UTYyp HA HEJTWHOBAHHOW Oymare C UCIIOJIb30BaHUEM IHUPKYIIS,
JUHEWKH, yroiabHUKa, TpaHcnoptupa. [loctpoenus Ha kieTyaToit Oymare.

[Tepumetrp mMHoOTOyronbHMKA. [loHsATHE TUIOMAAU (UTYPBI, CIUHUIIBI U3MEPEHUS
mwiomanu. [pubmmwkénHoe namepenue miomaad Guryp, B TOM YUCJIE Ha KBaJapaTHOM
cetke. [IpubnmxéHHOE U3MEpeHne JTMHBI OKPYKHOCTH, TIJIOIIAIA KPYTa.

CummMmeTpusi: LIEeHTpajbHasi, OceBasi U 3€pKajibHAsI CUMMETPHHU.

[TocTpoeHrE CUMMETPUUYHBIX PUTYP.

Harnsgaeie mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: Mmapajiesenumne, Kyo,
npu3Ma, upaMu/ia, KOHyC, HUIUHIP, map u chepa. M3o0pakeHue mpocTpaHCTBEHHBIX
¢duryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIMIHHApPA U KoHyca. Co3nanue Mojenei
IIPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, MpOBOJIOKH, TJIACTUIIMHA U IPYTHX MAaTEPUATIOB).

[TonsitTue o00BEMaA, enuHMIBI U3MepeHUss o00BEMa. OOBEM NPSIMOYTOJIHHOTO
napaJjuiesienurena, Kyoa.

IHPEJMETHBIE PE3YJIBTATHI

[IpenMeTHBIC peE3yNbTaTHl OCBOCHUS TPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucaa v BbIYUCTCHUS

[lornmaTe ¥ MPaBUIBHO YMOTPEONATH TEPMUHBI, CBS3aHHBIE C HATypPaTbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMH.

CpaBHUBaTh W YNOPSAOYMBATH HATypaldbHbIE YHUCIA, CPABHUBATH B MPOCTEUIINX
CITy4asiXx OOBIKHOBEHHBIC IPOOH, JECATUIHBIC TPOOH.

COOTHOCUTH TOUYKY Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U M300pakaThb HATypajbHbIE UYKCJIa TOYKAMU HA KOOPAWMHATHOW (YHUCIOBOM)
MPSMOM.

Bemonuates  apudmeTrndeckue  IEWCTBHST ¢ HATYPAIbHBIMA — YHCJIAMH,
C OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIIUX CITyUasiX.

BbINoaHATh NPOBEPKY, MPUKUIKY PE3YJIbTaTa BHIYUCICHUN.

OKpyTIJIsSITh HaTypaJbHbIE YKCIIA.
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Penienne TeKCTOBLIX 32124

Pemiate TekcTOBBIE 3amaud  apU(PMETHYECKUM CHOCOOOM H C  TMOMOIIBIO
OpPraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCeX BO3MOXKHBIX BApUAHTOB.

Pemate 3amaun, conepkalimue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTH,
BpEMs, pacCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTD.

Ucnonw3oBaTh KpaTKue 3alUCH, CXEMbI, TaONMUIbI, 0003HAUYCHUS! TMPHU PEIICHUU
3aj1ad4.

[Tonb30BaThCs OCHOBHBIMU E€IWHHMIIAMH HM3MEPEHUS: LIEHBI, MACChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BbIPAXKATh OJIHU €IUHUILIBI BEJIMYUHBI YEPE3 JIPYTHE.

W3Bnekarb, aHamu3upoBaTh, OLEHHBATh HWHGOPMAIMIO, MPEIACTABICHHYIO
B TabJvile, Ha CTOJIOYATOW aUarpamMme, WHTEPIPETUPOBATh MPEACTABICHHBIC JaHHbBIC,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUN 3a]1a4.

Harasignas reomerpus

ITonp30BaThCs r€OMETPUUECKUMHU ITOHATUSAMU: TOUYKA, IIPsAMasi, OTPE30K, JIyd, yrodi,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEMUX GopMy
U3YYEHHBIX T€OMETPUUECKUX PUryp.

Hcrnonp30BaTh TEPMUHOJIOTMIO, CBA3AaHHYIO C YIVIAMU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKaMH: YIoJl, BEpLINHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: Paauyc,
IUaMETp, LIEHTP.

N300paxaTh U3ydyeHHbIE FeOMeTpUYecKue (UTrypbl Ha HEJTMHOBAaHHOW U KJIETYATOM
Oymare ¢ MOMOIIbIO IUPKYJIA U TUHEUKH.

Haxomute MIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIBIO
JIMHEUKH, CTPOUTH OTPE3KHU 3aJaHHOU JUIMHBI; CTPOUTB OKPYKHOCTB 3aIaHHOT0 pajguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSAMOYIOJBHMKA, KBajapara Uil HX
IIOCTPOEHHsI, BBIYUCIICHUS IUIOIIAAN U IIEPUMETpa.

Bbluncnsate mnepumeTp W IUIOIIAAL  KBajpara, MpsIMOYTOJIbHHKa, (uryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM YHCIIe PUTyp, H300pakEHHBIX HA KJIETYaTON
Oymare.

Ilonb30BaTbCsd OCHOBHBIMM METPUYECKMMM E€IUHULAMM HW3MEPEHUS JUIMHBI,
IJIOIIAY; BEIPAXKaTh OJHU €IUHUILIBI BEIUYUHBI Yepe3 ApYyrue.

PacriozHaBaTh napaiuenenunen, KyO, MCIOJNb30BaTh TEPMHUHOJOTHIO: BEpUIMHA,
peOpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Mapaieienumnesa, Kyoa.

Bbruncnsate 00béM  Kyba, mnapauienenunena Mo 3aJaHHBIM — HM3MEpPEHUsIM,
I0JIb30BAThCS €UHULIAMU U3MEPEHUs 00bEMa.

Pemrare HecnoXHBIE 3aMaud  HA  HU3MEPEHUE TI'E€OMETPUYECKHX  BEJIIMYMH
B IIPAKTUYECKUX CUTYyaLUAX.
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[IpenmeTHBIC pE3yJabTaThl OCBOCHHUS TIPOTPAaMMbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 6 KJacce:

Yuciia v BbIYMCICHUS

3HaTh W IIOHUMAThb TEPMHUHBI, CBSI3aHHBIC C pAa3IMYHBIMM BUJAMH YHCENl H
crnoco0aMu UX 3aluCH, NEPEXOJUTh (€CIM 3TO BO3MOXHO) OT OJHON (OpMbI 3amKCH
Yyuclia K APYrou.

CpaBHUBATH U YNOPSIAOYMBATH LIE€JIbIE YUCIA, OOBIKHOBEHHBIE U IECSITUUHBIE TPOOH,
CpPaBHMBATh YUCJIA OJHOI'O U PA3HBIX 3HAKOB.

BoinosiHaTh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(pMETHUECKUE JeHCTBUS
C HATypaJIbHBIMU M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMU M JIECATUYHBIMH JIPOOSMH,
IIOJIO’KUTEIBHBIMU M OTPULIATEIIbHBIMUA YUCIIAMM.

BplunCiaTh 3HaYEHMST YUCIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUJKY U OLIEHKY
pe3ysibTata BbIYMCIEHUW, BBIMOJHATH MNPEOOpPa30BaHUS  YUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOMCTB aprU(METUUECKUX JTCHUCTBHI.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOW MPSAMOU C COOTBETCTBYIOIIUM €l YHUCIOM U
M300paXkaTh YKClia TOUKAaMHU Ha KOOPAMHATHOW MPSMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCUTBH TOYKHM B MPSMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOPJAWHATAMH 3TOU
TOYKHU.

OKpyIJIATh LENbIE YUCIIA U IECATUYHBIE IPOOU, HAXOIUTH MPUOINKEHUS YUCEIL.

YucnoBble U OYyKBeHHbIE BbIPAKEHUS

[Torumare ¥ ynmoTpeOasATh TEPMUHBI, CBSI3aHHBIE C 3alUCHIO CTENEHU YHCIIa,
HaxXOJUTh KBajpaT M KyO 4YHCIa, BBIUMCIATH 3HAUYCHHUS YHCIOBBIX BBIPAKEHUH,
coAepKaluX CTCIICHHU.

[Tonp30BaThCs MpU3HAKAMM JCIMMOCTH, pPaCKIaAblBaTh HATypajbHbIC YHCIA
Ha MPOCThIC MHOXKUTEH.

[Tonp30BaThCss MacITaboM, COCTABIIATH MPOMOPIIMU M OTHOIIECHUS.

Hcnons3oBaTh OyKBBI IS OOO3HAYECHHS 4YHCEN MPH 3allUCH MaTEMaTHYECKUX
BBIpQXCHUN, COCTABJIATh OYKBEHHBIC BBIpaKCHHUS W (OPMYIIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIISISI HEOOXOAMMBIE ITOJICTAHOBKHU 1 ITpeoOpa3oBaHus.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemmenne TeKCTOBBIX 3a/1a4

PemmaTe MHOTOIIIarOBBIE TEKCTOBBIE 337]a4H ApU(PMETHIECKIM CTIOCOOOM.

Pemiate 3amaun, CBsI3aHHBIE C OTHOILEHHEM, MPOMOPLHMOHAIBHOCTHIO BEJIWYUH,
MPOLIEHTaMU, pelIaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U MPOIEHTHI.

Pemiats 3agaun, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIUYUHBI: CKOPOCTbD,
BpEMsl, pacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCThH, BpEMS,
o0béMa paboThl, UCHOIB3Yd apudMEeTHUYeCKUe JEWUCTBUS, OLICHKY, MPUKUIKY,
MOJIb30BATHCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CoctaBiisiTh OYKBEHHBIEC BHIPAYKEHUSI 10 YCIOBUIO 3a/1a4H.
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W3BnekaTs nH(pOpMALUIO, IPEICTABIEHHYIO B TA0JIMIIaX, Ha IMHEHMHOH, cTOI0YaTON
WIM  KPYroBOMl  AuarpamMmax, HWHTEPIPETUPOBATh  IPEACTABICHHBIE  JaHHBIE,
HCII0JIb30BaTh JaHHbIE MIPU PELICHUH 3a/1a4.

[IpencraBnars uWHpOpMALMIO C TOMOUIBIO TaOJUL, JIMHEWHOW M CTOIOYATOM
IUarpaMm.

Hariusignas reomerpus

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEIUX (opmy
M3YYEHHBIX T€OMETPUUECKHUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX QUryp.

N300paxkaTh ¢ MOMOILBIO [UPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOU U
KJIeT4aTol Oymare M3y4eHHbIE IJIOCKHME reoMeTpuyeckue (Gurypbl U KOH(PUrypaiuw,
CUMMETPHUYHBIE QUTYPHI.

[Tonb30BaThCS T€OMETPUUYECKUMHU TOHATUSMHU: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOIMIO, CBA3aHHYIO C CUMMETPHUEH: OCbhb CHUMMETPHUM, LEHTP
CUMMETPHH.

Haxonuth BeIMUMHBI YTII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aJJaHHOW BEJIMYMHBI, NOJIL30BAThCS IPU PELICHUM 3a7ad I'pagyCHOM MEPOU YIJIOB,
pacrno3HaBaTh Ha 4ePTEkKaxX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Beluncnare  JUIMHY JIOMaHOM, IIEpUMETP MHOIOYI'OJIBHUKA, IIOJIb30BAThCS
€IUHULIAMU WU3MEPEHUs UIMHBI, BBIPAXKATH OJAHU EIMHUIBI U3MEPEHUSA JIMHBI 4epes
Ipyrue.

Haxonuth, HCIONB3ysd 4YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUA: MEXKIAY ABYyMs
TOYKaMH, OT TOYKHU 10 NPSAMOM, JIMHY IIyTU HA KBAJPATHOU CETKE.

BbruucnsaTs miomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOJIb30BAThH
pazOueHre Ha  NPSAMOYTOJIBHMKHM, Ha  paBHble  (QUIyphl,  JOCTpaWBaHUE
10 TPAMOYIOJIbHUKA, ITOJIb30BATbCA OCHOBHBIMU E€IWHMIIAMU W3MEPEHUS ILIOLIAMM,
BBIPAKATH OJTHU €IVHUILBI U3MEPEHMUS IIUIOIIAAN Yepe3 APYTHE.

Pacno3HaBaTh Ha MOAENAX M H300paKEHUSX MUPAMHIY, KOHYC, LMIUHJIpP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkath Ha KJIETYaTON OyMare MpsMOYTOJIbHBINA MapaJIeIeTTUIIEI.

Bbruncnsate 00b€M IPSIMOYTOJIBHOTO MapaliieNienunena, Kyba, IO0JIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEpEHUs: 00bEMa;

Pemrate HecnoXHbIE 334a4M  HA HAXOXKJIECHHME TE€OMETPHUUYECKUX BEINYUH
B IIPAKTUYECKNUX CUTYaLHSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
HanmenoBanue pasgena |KonnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HatypanbHbie uncia. 43 JlecsaTuunas cuctema |Uutarh, 3aNMCHIBATh, CPABHUBATH HaTypajbHbIC YUCIA,

JlelicTBHS C HATYpalbHbIMU
qUCIaMU

cunciaeHus. Psng
HaTypaJlbHbIX YUCEIL.
HarypanbHsiit psa.
Hucno O.
HarypanbHbie uncina
Ha KOOpJIUHATHOM
MIPSAMOMU.

CpaBHeHUE,
OKpYTJICHUE
HaTypaJbHBIX YHCE.
ApudmeTndeckue
NeNCTBUS

C HaTypaJbHBIMHU
urciamu. CBoiicTBa
HYJISI IPU CIIOKESHUU U
YMHOKECHUH,
CBOMCTBA €IUHUIIEI
MpHU YMHOKECHUHU.

NnpeaIaratb U 00Cy»KI1aTh COCOObI YIIOPSA0UYUBAHUS YUCET.
N300paxaTh KOOPAUHATHYIO MPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAMHATHOU MPSIMOM, HAXOAUTh KOOPIUHATHI
TOYKH.

HccsienoBaTh CBOICTBA HATYpaJbHOTO psAaa, uncen 0 u 1
[P CJIOKEHUH U YMHOKECHHU.

Hcnmoab30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoinoaHsaThs apupmMeTrnyecKkue JeMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIAATH 3HAYEHUS YUCIOBBIX BhIPAKECHHI

cO ckoOKamu 1 0e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTEIICHH, YUTATH
CTEIEHH, HCMOJIb30BATh TEPMHUHOJIOTHI0 (OCHOBAHUE,
MOKa3aTeNb), BBIYMCAATH 3HAYEHHUS CTEIICHEH.

BbINOJIHATH NPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPAYKCHUH, MPEAJIAaraTb U NIPUMEHATh NPUEMbI IPOBEPKU
BBIYHCJICHU .

M cnob30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
paclpeeIuTENIbHOE CBOMCTBO YMHOKEHUS; (POPMYJIHPOBATH
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[TepemecTutenbHOEH
CoUeTaTeIILHOS
CBOMCTBA CIIOKCHUSIU
YMHOKEHUS,
pacrpenenuTesbHOe
CBOMCTBO
YMHOKEHHS.
Jlenurenu u

KpaTHBIE YMCIIa,
pa3JIOKEHUE Yucia
Ha MHO>KHUTEIIN.
Jlenenue

c octatkoM. [IpocTeien
COCTaBHBIC YHCIIA.
[Tpr3HaKy 1eIUMOCTH
Ha 2, 5,

10, 3, 9.

CterieHn ¢
HaTypaJbHBIM
IMOKa3aTeIEM.
HuciaoBelie
BBIPAKCHUS; TTOPSTOK
nmercTBui. Pemenue
TEKCTOBBIX3aJ1a4 Ha
Bce apu(pMETHICCKUE

Iu NPUMEHSITh NPaBHJIA IPEe0OpPa30BaHUS YHCIOBBIX BbIpAXKEHUIN

Ha OCHOBE CBOMCTB apudMeTnueckux Achcteuil. UcesienoBaThb
YMCJIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATh U 000CHOBBIBATH
TUIO0TEe3bl, (POPMYJTHUPOBATH 00001IeHUSA UBBIBOABI 110
pe3yabTaTaM MpOBEAEHHOTO UCCIEIOBAHUS.
DopMyIMPOBATH ONPeEAeJIeHUS JCIUTENS U KPAaTHOTO,
HA3bIBATH JCJIUTENIA U KPATHBIEC YHCIIA; PACIIO3HABATH
MPOCTBIE U COCTABHBIC UKCIIa; (POPMYIMPOBATH U
NMPUMEHATH MPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKEHUS YKCIIa HA TPOCTHIE
MHO>KHUTEJIN; HAXOAUTh OCTaTKU OT JICJICHUS U HETIOJHOE
YacTHOE.

Pacno3HaBaTh NCTUHHBIE U JIOXKHBIC BBICKa3bIBAHUSO
HaTypaJbHbIX YUCJIAX, IPUBOAUTH NPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA Y OTPULIAHKS
BBICKA3bIBAHUIM O CBOMCTBAX HATYpPaJIbHBIX YUCEIL.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPEAJIOKEHUS

C IIOMOIIBIO CBA30K «H», «UIIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 33a/1a4M apUPMETHIECKUM CITOCOOOM,
HCN0JIb30BATh 3aBUCUMOCTH MEK]1y BEJIMYMHAMU (CKOPOCTb,
BpEMSI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JP.):
AHAJM3UPOBATH U OCMbICJIUBATDH TEKCT 33/1a4H,
nepegopMyJIUPOBaTh YCIOBUE, H3BJEKATh HEOOXOAUMBIE
NAHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]1y BEIIMUMHAMH,
CTPOUTH JIOTUYECKYIO LIEMOYKY PACCYKICHUM.
MoneaupoBaTh X0/ PEIUICHUA 33/1a4d C IOMOILBI PUCYHKA,
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ITEHCTBUS,
Ha JBMKCHUE U
MOKYTIKH

CXEMBI, TAOIHIIEL.

IpuBoauTh, pa3déuparb, OLEHUBATH PA3IUYHbBIC PEIICHMUS,
3aMKiCH PElIeHUI TeKCTOBBIX 3a/1ay.

KpuTnyeckn oumeHHBATh IOJYYEHHBIH pe3yibTarT,
OCYLEeCTBJISITh CAMOKOHTPOJIb, TIPOBEPSiE OTBET HA
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIUOKH.

PemaTh 3a71auu ¢ MOMOIIBIO Mepedopa BCEX BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTBHCS € MCTOPHel pa3BUTHS apu(PMETUKU

Harnsigaas reomerpus.
JIMHUY HA TUIOCKOCTH

12

Touka, ipsmas,
OTPE3OK, JIyY.
JlomaHas.
M3mepenne qiMHbI
0TpE3KA,
METPUUECKHUE
€IMHULIBI
M3MEPEHUS JJINHBI.

OKpY>KHOCTb U KPYT.

[TpakTrueckas
pabora
«IlocTpoenue y3opa
M3 OKPY>KHOCTEN.
Yron. [Ipsmon,
OCTPBI, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
M3mepenue yrios.

Pacno3HaBaTh Ha YepTekKaX, pUCYHKAX, ONMUCHIBATD,
MCIIOJIb3YSl TEPMUHOJIOTHIO, U M300PaKATH C TTIOMOIIBIO
YEePTEKHBIX THCTPYMEHTOB: TOUKY, IPSIMYI0, OTPE30K, Ty,
yTOJ1, TIOMaHYI0, OKPYKHOCTb.

Pacno3snaBaTh, NPUBOAUTH MPUMeEPBI 00bEKTOB PEATHHOTO
MHpa, UMEIOITUX (popMy H3ydeHHBIX (DUTYpP, OLIEHUBATH UX
ITMHEHHBIC Pa3MEPHI.

M cnosb30BaTh JTMHEHUKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI
TUTSl IOCTPOEHUS U U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOW JITUHBI, YIOJI,
3aJJaHHOW BEJIMYMHBI; OTKJIAABIBATH [IUPKYJIEM PABHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTB 3aJJaHHOT0 paauyca.
M300pakaTh KOHPUTYpAITIN T€OMETPHIECKUX HUTYD

M3 OTPE3KOB, OKPYKHOCTEM, UX YACTEH HA HEJIMHOBAHHOMU U
KJIETYaTON OyMare; mpeajiaraTb, OMUCbIBATH U 00CYKIaTh
CI0CO0BbI, AJITOPUTMBbI IOCTPOCHHUS.

Pacno3HaBaTh M U300pasKaTh HA HEJIMHOBAHHOU U
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ITpakTnueckas
pabota
«ITocTpoenue
YTJTIOBY

KJIETYaTOM OyMare npsiMoM, OCTPBIN, TYNOH, pa3BEPHYTHIMI
YIJIbl; CPABHUBATD YTJIbL.

BuIuncJasATh JUIMHBL OTPE3KOB, JIOMAHbIX.

IloHnMaTh ¥ MCO/IB30BATH NPH PEeLICHUHU 32124
3aBUCHMOCTH MEXY AUHUIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAaMU MED;
BbIPAKATh JUIMHY B Pa3JIMYHBIX €AMHULIAX U3MEPEHUS.
HccaenoBath GUrypsl U KOHGUTYpALIUH, UCTIONIB3YS

(G pOBBIE PECypChl

OOBIKHOBEHHBIE APOOHU

48

J{poOb. [TpaBunbHbIEH
HETpaBUIIbLHBIC
mpoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue 1po0eii.
Ci10KeHUE U
BBIYMTAHUE
OOBIKHOBEHHBIX
mpo0Oeii. CmenianHast
mpoOb. YMHOXECHHUE U
neJICHue
0OBIKHOBEHHBIX
mpoOeii; B3aMMHO-
oOpaTHBIC POOH.
PemieHrne TEKCTOBBIX
Bajad, COJACPKAIINX

mpoou. OCHOBHBIE

MopaeaupoBathb B rpadudeckoil, nmpeamMeTHoi Gopme,

C TIOMOIIIbIO KOMITbIOTEpA MOHATHS U CBOMCTBA, CBSI3aHHBIEC
OOBIKHOBEHHOH JIPOOBIO.

UuTaTh M 3aIUCHIBATDH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeajiaraTb, 000CHOBBIBATH U 00CYK/IaTh CIIOCOOBI
YIIOPSTIOYMBAHKS APOOEH.

MN300paxaTh OOLIKHOBEHHBIC IPOOHM TOUKAMU

Ha KOOPJIWHATHOU MPSIMOW; MCMOJb30BATh KOOPIUHATHYIO
NPsIMYIO /111 CPAaBHEHUS IPOOEH.

@opmMyJIpPOBATH, 3ANIMCHIBATH € IOMOIIbBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO poOHU JJIsi COKpAIeHUs Ipo0ei U MpUBEICHUS APOOH
K HOBOMY 3HAMEHATEJIO.

IIpeacTaBasiTh CMELIAHHYIO IpOOb B BUAEC HEMPABUILHON U
BBIJCIISATH UEIYI0 YacTh YUCIa U3 HEMPABWIBLHON ApoOu.
BoinoiHATH apudMeTHyecKue AeicTBUS

C OOBIKHOBEHHBIMU APOOSIMU; MPUMEHSATH CBOICTBA
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Bajiauu Ha ApooOu.
[TprumeHeHue OyKkB
TSI 3aITUCH
MaTeMaTUYECKUX
BBIPAKCHUH U
MPEIII0KEHUN

apu(METUUECKUX IEUCTBUMN JIsl pallMOHATIN3AINH
BBIYKCIICHUM.

BbINOJHATH NPUKUIAKY H OLEHKY PE3yJIbTaTa BHIUUCICHU;
NnpeaIaratb U NpUMEeHITh NPUEMBbI POBEPKHU BHIYUCIICHUMN.
IIpoBoauTH KcC/IeIOBAHUA CBOICTB ApoOeii, onupasich

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C IIOMOIIBIO
KOMITbIOTEPA).

Pacno3zHaBaTh UCTUHHBIEC U JIOKHBIC BBICKA3bIBAHUSA

0 IpoOsIX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHUMH.

Pemath TEKCTOBBIC 3a7a4H, COJIEpKAIIUE IPOOHBIC TaHHBIC, U
3a71a4M Ha HAXOXKJACHHUE YaCTH LEJIOr0 U LEJIO0T0 110 €ro YacTH;
BBISIBJISITH UX CXOACTBA U Pa3jIn4Hus.

MopneaupoBaTh X0/ PELICHUs 3a1a4d C IIOMOIIBI PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

IIpuBoaMTH, pa30upaTh, OLEHUBATH PA3JIUYHBIE PEILICHHUS,
3aIMCH PELICHUM TEKCTOBBIX 3a/1ad4.

Kputu4eckn oueHMBaTh MOJYYCHHBIN PE3yJbTarT,
OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSAS OTBET

HA COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLINOKH.
3HAKOMUTBHCS € MCTOPHeEil pa3BUTHS apU(DMETHKU

Harnsinnas reometpus.
MHOroyroJIbHUK1

10

MHOrOyroJIbHUKH.
YeThIpEXYrONbHUK,
MPSAMOYTOJIbHHUK,
KBaJIpar.

[TpakTrueckas

OnucpiBaTh, HCMOJb3Ys TEPMHHOJIOTUIO, H300paKaTh

C IOMOILIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKHU.

IIpuBOAMTH NPUMeEPBI 00BEKTOB PEATHLHOTO0 MUPA, UMEIOLIUX

(dbopMy MHOTOYTOJIbHHKA, IPSMOYTOJIbHUKA, KBaJpaTa,
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pabota
«ITocTpoenue
MPSIMOYTOJIbHUKAC
BaJlaHHBIMHU
CTOpPOHAMH

HA HEIMHOBAHHOM
Oymare.
TpeyrojabHUK.
[Imomane u
[EpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB,
€IUHULIBI
M3MEPEHUS
MJIOIA/IH.
[TepumeTp
MHOI'OYTI'OJIbHHKA

TPEYTOJbHUKA, OUEHUBATH X JIMHEHHBIC Pa3MEPHI.
BuruncjasTh: IEPUMETP TPEYTOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TJIOIab NPAMOYTOJIbHUKA, KBaJapaTa.
MN300paxkaTh OCTPOYTOJIBHBIE, IPIMOYTOJIbHbBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HEJIMHOBAaHHOM M KJIeTYaTOM OymMare KBajpatT u
MPSIMOYTOJIBHUK C 33JJaHHBIMU JJTMHAMU CTOPOH.
HccaenoBaTh CBOICTBA IPSIMOYTOJIbHUKA, KBA/IpaTa MyTEM
DKCIICPUMEHTA, HAOIIOICHUSI, H3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoHncTpynpoBaTh MaTeMaTH4YeCKHE MPeAJI0KeHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «1H000i». PacnosnaBath
MCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
MPUBOJAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

HccaenoBaTh 3aBUCUMOCTD TUIONIAIA KBaApaTa OT JIJIUHBIETO
CTOPOHBI.

Ncnosb30BaTh CBOMCTBA KBAAPATHOM CETKH JIJISI IOCTPOCHUSA
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPaThI,
TPEYTOJIbHUKH; COCTABJSATH (PUTYPHI U3 KBAIPATOB U
MPSAMOYTOJILHUKOB U HAXOIUTh UX IUIONIAAb, pa30UBaTh (YUTYyPHI
Ha IPSMOYTOJIbHUKHN U KBaJPaThl 1 HAXOJIUThH UX TUIOIIA b.
BobipaxkaTh BEJIMUYMHY TUIOMIAAN B PA3JIMYHBIX €AUHHUIAX
M3MEPEHUS] METPUUYECKOW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXY METPUYECKUMU
CIUHULIAMA U3MEPEHUS TUIOIIA .
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3HAKOMUTBHCS ¢ MPUMeEpPaMM NPUMEHEeHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUECKUX cUTyanusx. Pemars 3apauu

13 pealbHOM XKU3HU, MPeAJaraTb U 00CyKIaTh pa3jinyHble
CIOCO0BbI peIICHUs 3a/1a4

JlecsiTuunble IpoOoU

38

JlecsaTu4Has 3a1MCh
mpoOeii. CpaBHEeHUE

MEeCATUYHBIX ApOOeH.

JlercTBus

C IECATUYHBIMH
poOsIMu.
OkpyrieHue
ITECATUYHBIX
IpOoOeH.

Perrenne TEKCTOBBIX
Bajiad, coaep KaIinx
mpoou. OCHOBHBIC
Bajlauu Ha Ipoou

IIpencTaBasiTh 1eCATUYHYIO APOOb B BUI€ OOBIKHOBEHHOM,
YHMTATH U 3aNHCHIBATH, CPABHUBATD JIECITUUHbIE 1pOOH,
MpeaaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSA0YMBAHUS IECSITUUHBIX TPOOEH.

M300pakaTh necaTUYHBIE IPOOU TOUYKaMH Ha KOOPIMHATHOM
IPSIMOM.

BbISIBJATH CX0ACTBA U PA3JINYMA [TPaBUI apuPMETHIECKUX

Z[GI\/JICTBI/II;'I C HATypaJIbHBIMH YUCJIaMU U OCCATHUYIHBIMU I[pO651MI/I,

OOBSICHSITh HX.

BoInoJHATh apudmMeTnueckue NeUCTBUS C JAECATUYHBIMU
ApoOsiIMU; BBINOJIHATH NMPUKUIAKY M OLEHKY pe3ylibTara
BBIYKCIICHUM.

IlpumeHsITL cBOiicTBa apuMETHUYCCKUX JTCHCTBUI

TUTSl pALIMOHAIM3ALUNA BBIYUCIICHHM.

[IpuMeHAATHL NMPABUWJIO OKPYIJIEHMS JECATUYHBIX IPOOEH.
IIpoBoaAMTH HCCAEIOBAHUSA CBOMCTB JCCATUYHBIX IpPOOEH,
OMUPASICh Ha YUCIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C IOMOIIIbIO KOMITBIOTEPA), BHIIBUTaTh THIIOTE3bI U
MPUBOAUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH MPUMEPbI U KOHTPIPUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPHUIAHUA BBICKA3bIBaHUIA.
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PemaTh TEKCTOBBIE 3a7]a4H, COACPKAIINE TPOOHBIE TaHHbIE, MHA
HAaXO0’KJICHUE YaCTH LIEJIOr0 U LEJIOr0 MO €r0 YaCTH; BhISIBJIAATH
X CXOACTBA U Pa3In4Msl.

MoaeaupoBaTh X0/ PELICHUS 33141 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuubl. [IpuBoaNTH, pa30MpaTh, OEHNBATH
pa3nuyHbIE PELIEHHUS], 3alIUCH PEIICHUIN TEKCTOBBIX 3a/1a4.
OnepupoBaTthb JpOOHBIMHU YHCIAMU B peajbHbIX )KM3HEHHBIX
CUTyalUsX.

KpuTH4eckn oneHUBaTh NOJIYYEHHBIN pe3yJIbTaT,0CYIECTBIISITh
CaMOKOHTpPOJIb, IPOBEPSIST OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh OMIUOKH.

3HAKOMUTBHCS C HCTOpHel Pa3BUTHUS apu(PMETUKU

HarnsigHast reomeTpust.
Tema u purypsr
B IIPOCTPAHCTBE

MHOTOTpaHHUKH.
MN3o0paxenue
MHOTOT'PaHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
Te.

[TpssMOyTronbHBIN
MapayyieIeuIe]I,
Ky0. Pa3BépTku kybau
Mapayyieenuea.
[MpakTrueckas pabora
«Pa3BépTKa KyOay.
0O0BEM KyOa,

Pacno3zHaBaTh Ha YepTesKax, pUCYHKAX, B OKpPY:KalomeM
MHpe TIPSIMOYTOJIbHBIN TapaluieNenumne1, Kyo, MHOTOTpaHHUKH,
ONUCHIBATH, HCIOJIb3YHl TEPMHHOJIOTHI0,0LIECHUBATH
JIMHEHNHBIE pa3MEpHI.

[puBoaUTH NpUMeEPHI 0OHEKTOB PEaTHLHOTO MUPA, UMEIOIIUX
(bopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapajieJenunesa,
KyOa.

M300pakaTh Ky0 Ha KJIeTUaTOM Oymare.

HccaenoBaTh cBOCTBA Ky0a, MPSMOYTOJIBHOTO
napajiesienune a, MHOTOIPAHHUKOB, UCTIOJIb3YsI MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenuneaa. MogeanpoBaTh KyO U napajuieenumne
13 OyMaru u mpourux MaTtepuasoB, 00bSICHATH CIOCO0
MOJECITUPOBAHMSL.
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MPSIMOYT'OJILHOTO
napajuleJenunesa

HaxoauTh n3MepeHus, BBIMMCIAATH II01ab TOBEPXHOCTH;
00BEM Ky0a, IpsSMOYTOJIBHOIO Napalie/IeUIea; HCCAeA0BATh
3aBHCUMOCTb 00bEMA KyOa OT JUIMHBI €ro pedpa, BbIABUTATh U
000CHOBBIBATH THIIOTE3Y.

Ha0aronaTh ¥ IPOBOAUTH AHAJOTMU MEXKY MOHATUAMHU
IUIOIIA M U 00bEMA, IEPUMETPA U IO IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOT'paHHUKaX, MPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI,
CTPOMTH BHICKA3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUM.
PemaTh 3a1a4u U3 peagbHOM KU3HU

[loBTOpEeHue n 00001IeHNE

10

[ToBTOpEHUE
OCHOBHBIX IIOHATHIH
METOJI0B Kypca

5 Kjacca,
0000I11IeHNEe 3HAHUI

BouruncjasTh 3HaUCHUS BBIPAKEHUM, COAEPKAIMX HATYpaJbHbIC
Yrclia, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,BBITIONHSATD
npeoOpa3zoBaHuUs YHCEIL.

Bri0upaTh c1mocod CpaBHEHHUS YNCEIl, BRIYUCIECHUH,
NPUMEHSITh CBOiCTBA apu(METHUCCKUX JIEHCTBUMA

TUTSl pALIMOHAIM3ALUN BBIYUCIICHHM.

OcCymecTBIATh CAMOKOHTPOJIb BBIITOJIHAEMBIX IEMCTBUM U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4M U3 peasbHOU XKU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA JUISI PEIICHU 3a]1a4 U3 APYTrUux
y4eOHBIX TTPEIMETOB.

Pemathb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCco0bI pelIeHUs 3aa4l, BBIOUPATh PAIIMOHAJIbHBII
CIocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KIIACC

HanmenoBanue pasgena |Komnuectso OcHOBHOE OcCHOBHBIE BUJIbI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
HatypanbHbie uncia 30 Apudmernyeckue BbInoHATH apuMeTHYeCKHe 1edCTBUSI C MHOIO3HAUYHBIMU
NeNCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHUN CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIATH
HaTypalbHBIMU 3HAYeHMS BBIPAKECHUMN, COIEpKAIINX CTETICHH.
yuciaMy. Yuciosele | BbINOIHATH NPUKUIAKY U OLEHKY 3HAYCHHUI YUCIOBBIX
BBIPAYKEHUS, BBIPKEHU I, MPUMEHSITh NPUEMBI IPOBEPKHU PE3yIIbTaTa.
NOPSAJIOK JEHCTBUH, Hcnonb3oBaTh NpM BHIYUCIEHHAX TIEPEMECTUTETLHOE U
UCII0JIb30BaHUE COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,

cKkoOoK. OkpyrieHue
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHbBIE
YHCia; HauOOIbIINN
OO NEeNnUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenuMocTh CyMMBI U
IIPOU3BECICHHS.
Henenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacnpeeTuTEILHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUH.
HccaenoBaTh YHCI0BbIE 3aKOHOMEPHOCTH, ITPOBOJAUTH
YHUCIIOBBIC SKCIIEPUMEHTHI, BHIIBUTATh U 000CHOBBIBATH
TUIIOTE3BbI.

@opMyIMPOBATH ONPe/eJIeHUs JCIUTENS U KPaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 00IIero
KpPaTHOT'O, MPOCTOT0 U COCTABHOTO YKCEJ; UCIOJIB30BATh 3TH
MOHATHUA MPU PEUICHUH 3a]1a4.

I[IpuMeHAITH AJITOPUTMbI BEIUUCIICHUS HAUOOJBIIIETO OOIIETO
JEJUTENS] U HAMMEHBIIIETO 00I1Iero KPaTHOTO JIBYX YHCEIl,
AJITOPUTM Pa30KEHUS YUCIIa HA TPOCThIE MHOKUTEIIH.
HccaenoBaTh yCIoOBHs ACIUMOCTH Ha 4 1 6.

HccaenoBathb, 00cyx1aTh, GOPMYTUPOBATH U
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000CHOBBIBATH BBIBOJ] O YETHOCTU CYMMBbI, TPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YUCEI.

HccnenoBath CBOMCTBA JEIUMOCTH CYMMBI U IIPOU3BEACHUS
YHCEeII.

IIpuBOoAMTH NPUMeEPBI YUCE C 33IaHHBIMU CBOMCTBAMH,
pPacno3HaBaTh BePHbI€ U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YMCEJI, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeEAJI0KEHUS

C TIOMOIIIBIO CBSI30K «H», «UJINY, «ECJIH..., TO...».

PemiaTth TeKCTOBBIE 3aJa4l, BKIIOYAIOIINAE TTOHITHS
JETUMOCTH, apU(PMETUIECKUM CITOCOOOM, UCIIOIb30BaTh
nepedop BCeX BO3MOYKHBIX BAPUAHTOB.

MopeaupoBaTh X0/ PEIUIEHUS 3aa4d C IOMOUIBIO PUCYHKA,
CXEMBI, TaOJIHIBI.

IIpuBoauTH, pa30MpPaTh, OLEHUBATH PA3JIUYHbBIC PEIICHHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a/a4.

Kpurnuecku oneHMBATh NIOJYYEHHBIN PE3YIbTAT, HAXOIUTh
OIMOKH, OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIOBUIO

Harnsinaas reomerpusi.
[IpsiMbIe HA TIIOCKOCTH

[lepieHAuKyIsIpHBIE
IIPSIMBIE.
[lapannenbHble
MpsIMBIE.
Paccrosinne mexny

Pacno3HaBaTh Ha yepTexax, pUCYHKaX CIy4au B3aUMHOTO
PAacoJIOKEHHS JBYX MPAMBIX.

MN300paxaTh ¢ NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OymMare JIBe MepeceKaronnecs
MPsIMBIE, IBE MAPAJIICIIbHBIC MPSIMBIE, CTPOUTH MPSAMYIO,
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IBYMsI TOUKaMH,
OT TOYKH J10 NIPSAMOH,
JUIMHA MaplipyTa

Ha KBaJI[PaTHOU CETKE

NEPNEHINKYJIPHYIO JaHHOU.

IIpuBoaMTH NpPUMeEPHI NAPAIETBHOCTU U
NEPHNEHANKYJIIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIIEHIUKYJISIPHBIE U
napajuiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbBHUKU
C apaJuIeIbHBIMU, NIEPIECHIUKYIISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKH
110 TIPSIMOM, ITIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YUCJIIE
UCIIOJIb3YA LIM(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpoOH,
COKpaleHue apooei.
CpaBHeHue u
yIOPSIIOYNBAHUE
TpoOeii.
Jlecatuunbie aApoou
U METpUYECKasl
cucTeMa Mep.
Apudmerndeckue
JICUCTBUS

¢ OOBIKHOBECHHBIMU
U IECATUYHBIMU
TPOOSIMHU.
OTHOIICHUE.
Jlenenue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JpO0OH, BLIOMPATH CIIOCO0
CpaBHEHHMS IpoOEi.

IlpeacTaBasiTh AeCATUYHBIC APOOHU B BHJI€ OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIC JICCITUYHBIX, HCMOJIb30BATh
IKBUBAJEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, MPU BbIYUCICHUAX. MCMm0Ib30BaTh ACCATUYHbBIC
JIpoOu Tpu TpeoOpa3oBaHUN BEIUYUH B METPUICCKON
CHUCTEME MeED.

BoinoaHsaTs apupmMernyeckue 1eMCTBUA

C OOBIKHOBEHHBIMH U JIECITUYHBIMU JAPOOSIMHU.

BbI4uCIATHh 3HaYCHUS BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBITIOIHATD
npeoOpazoBaHus aIpobdeH, BLIOMPATH CIOC00, MPUMEHATH
cBOiicTBa apupMeTHUSCKUX NEHCTBUH IS palliOHATN3aINT
BBIYHCJICHUH.

CocTaBJasATh OTHOIICHUS U TPONIOPIUU, HAXOAUTH
OTHOILIEHHE BEJIMYHH, JICJIUTh BEJIMUUHY B JAHHOM
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OTHOIIIEHUH.
Macmta0,
MPOTIOPIIUSL.
[TonsaTHe npoueHra.
Beruucnenue
MPOIEHTA

OT BEJIMYUHBI U
BEJIMUMHBI T10 €€
MIPOILICHTY.

Penienne TeKCTOBBIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTrnueckas
pabora «OTHoOIIEHNE
JUIUHBI OKPYKHOCTH
K €€ JuamMeTpy»

OTHOILICHUH.

Haxoauth 3kcnepuMeHTATbLHBIM MYTEM OTHOIICHUE IJTUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpeTnpoBaTh MacuTad Kak OTHOIICHUE BETUYHH,
HAXOIMTH MacIITad IJIaHa, KAPThl U BRIUUCIISTH PACCTOSIHUS,
UCIIOJIb3Yys MacIlTal.

OOBSCHSATH, UTO TAKOE MPOIEHT, YIOTPEOJISITH 000POTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIEHTHI B APOOSIX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYHMH B IIPOIICHTAX.
BbIuncJsATh TPOIEHT OT YUCJIA U YUCIIO TI0 €r0 MPOLICHTY.
OKpyrasiTh 1podH U MPOIEHTHI, HAXOAUTh MPUOIMKEHUS
YHCEl.

PemaTthb 3a1a4u Ha 4acTH, MPOLEHTHI, IPOMOPLIHH,

Ha HaXOKJIeHHue JpoOu (MpOoIeHTa) OT BEJIMYUHBI U BEIIMYUHBI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIMA
COCTABIIAET OJHA BEJIMYMHA OT Apyrou. IIpuBoauTh,
pa30upaTh, OEHUBATH PA3JIMYHbIE PELICHUS, 3aAITUCU
pELIEHU TEKCTOBBIX 3a/1a4.

N3BaexkaTh uHpoOpMALNIO U3 TAOJIUII U JUATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

OTIpeeNsITh HanOOoIbIIIee M HANMEHbBIIIEEe

U3 MPEJICTABICHHBIX JAHHBIX

Harnsinaas reomerpusi.
Cummerpust

OceBas cuMMeTpHS.
LenTpanbHas
CUMMETpPHSI.

Pacno3HaBaTh Ha yepTekax v H300paKCHUIX, M300PaKaATh
OT PYKH, CTPOMTH C IOMOIIbIO HHCTPYMEHTOB (PUTYDPY
(0Tpe30oK, JIOMaHY10, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B POCTPAHCTBE

OKPYXHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEILHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEJIBHO MPSIMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypalliy, UCTIOJIb3YsI CBOMCTBO CHMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YUEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpHEH, UCTIONB3YS SKCIIEPUMEHT, HAaOII0ACHHE,
MO/JIEIMPOBAHHUE.

O00CHOBBIBaTh, OIIPOBEPTaTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CHMMETpUU puryp

Bripaskenus ¢ OykBamu

[Ipumenenne 6ykB
JUISL 3aITUCH
MaTeMaTH4YECKUX
BBIPAXKECHUU U
MPEIOKECHUM.
bykBeHHbIE
BBIPXKECHUS U
YHUCJIOBBIE
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXJICHHE
HEW3BECTHOIO

Hcnoab3oBaTh OYKBBI /111 0003HAUCHUS YUCEN, TP 3aMTUCH
MaTEMaTUYECKUX YTBEPKACHUH, COCTABISATh OyKBEHHbIE
BBIPAXXEHUS 110 YCIOBUIO 3a]1a4u.

HccsienoBaTh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3AIHCH.

BbI4ucaSTh YUCIIOBOE 3HAUEHUE OYKBEHHOT'O BBIPAXKEHUS
IIpU 3a/IaHHBIX 3HAUYCHUSX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NPSIMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPY>KHOCTH, IIOIIAAH
KpyTra; BHINOJHATH BBIYMCJIEHHS 10 3TUM (HOpMyJiaMm.
CocTaBasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEILHOCTD, BpeMsi, 00bEM
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KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHUECKOTO
JNEUCTBUSA
Harnsgnas reomerpusi. 14 YeTbIpEXYroabHUK, MN3006paxkaTh Ha HETMHOBAHHOW U KJIE€TYaTON Oymare
@urypsl Ha INIOCKOCTU IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBHUKOB. | YETBIPEXYTIOJIBHUKY C 3aJJaHHBIMU CBOWCTBAMU:
[IpAMOYTOJIBHUK, C NapaJlICIbHBIMU, NIEPIICHAUKYIIIPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JIHaroHaJeu.
H3mepenue yriios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYT'OJIbHHKA.
[Tnomane Gurypsl.
DopMyJIbI
IIEpUMETpa U
IJI0IIAaU
IPSIMOYTOJIbHUKA.
[MpubnmxEnHoe
V3MEPEHUE IUIOIA TN
¢buryp.
[IpakTrueckas

CTOPOHAMH, MPSIMBIMH YTJIAMH U JIp., PABHOOESAPECHHBIH
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBath, HCHIONIB3YS SIKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C ITOMOIIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJIbHUKE, KBAJpaTe, paClO3HABATH BEPHBIC U
HEBEPHBIC YTBEPKICHUS.

HN3mepsATH M CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YKCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
PaCMO3HABATH OCTPBIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIC YTIIbI.
Pacno3naBaTth, H300paskaTb OCTPOYTOJbHBIN, IPSMO-
YTOJbHBIN, TYHOYTOJIbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BoIyucasTh nepuMeTp MHOTOYTOJIbHUKA, TUTIOMIAAb
MHOT'OYT'OJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «ILmomann
KpyTra»

Ha paBHbIE (PUTYPBI, UCIIOJIH30BATH METPUUECKUE €TMHUIIBI
U3MEPEHUs JIJTMHBI U TJI0ILA/H.

Hcnoab3oBaTh NpudIMAKEHHOE H3MEPEHUE IIMH U
IIouaAei Ha kieT4aror Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lonoXXKUTENBHBIE U

OTPHULATCIIBHBIC YU CJIa

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpuyecKas
UHTEpIpeTaIs
Moy, YucinoBeie
MIPOMEKYTKHU.
ITonoxxuteapHbIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIBHBIX B
OTPUIATEIbHBIX
YHCell.
Apudmerndeckue
JICUCTBUS

C TIOJIOKUTEIILHBIMU
U OTpHUIIATEILHBIMHU
YHUCIAMU.

Pemenue TeKCTOBBIX
3aj1a4

IIpuBOAMTH NPUMeEPHI UCTIOJIB30BAHUS B PEATBHOMN KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIILHBIX YUCET.

N300paxaTh 11€IIbIE YKCIIA, TIOJIOKUTEIbHBIE U
OTPUIATEJIbHBIE YMCJIa TOYKAMHU Ha YHUCIIOBOM MPSMOM,
HCIO0Jb30BATh YHCJIOBYIO NMPSIMYIO JJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH NPaBUJIA CPABHEHUS, YIIOPSA0YHUBATH 1IEJIbIC
YHUCJIa; HAXOAUTh MOJYJIb YUCTIA.

@opMyIMPOBATH MPABMWJIA BHIUKUCIICHUS C MOJIOKUTEIbHBIMU
Y OTpULIATEIbHBIMU YHUCIIAMHU, HAXOAUTH 3HAYEHMS
YHCJIOBBIX BBIPAXKEHUM, COJIEPKAIIUX JIEUCTBUA

C TIOJIOKUTEIBLHBIMU M OTPUIIATEIIbHBIMU YUCIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUISL TIpe0oOpa3oBaHus CYMM M TIPOW3BEICHUM

34



[IpencraBineHue JaHHBIX

IIpamoyroibHas
cUcTeMa KOOpAUHAT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cron6uatsie u
KPYTOBBIC
JMarpaMMel.
[IpakTrnueckas
pabora «I[locTpoenue
IarpamMmm.
Peuienrie TeKCTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,

OO0BSICHATH M WIJIIOCTPUPOBATH MOHATHE TTPSIMOYTOJIBHON
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurtath cTosI0UaTHIE U KPYTOBBIC IMATPAMMBI;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE
nuarpaMmmbel. Ucnosib3oBaTh HH(pOPMALMIO,
MpeACTaBICHHYIO B Ta0MUIIaX, HA AUATpaMMaXx ISl PEeIICHUS
TEKCTOBBIX 3a1a4 U 3a/1a4 U3 PECATIbHOMN KU3HU

NPEACTABICHHBIE

B TA0JIMIaX U

Ha MarpaMmmax
Harnsnnas reomerpust. [IpssMOYTONBHBIN Pacno3naBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumnes, nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, M300PpaxKaTh UX

KyO, mpu3Mma,
nupamMuaa, KOHycC,
WIAHJIP, 11ap U
cepa.
N3o0paxenue

OT PyKH, MOEJTUPOBATH U3 Oymaru, IiacTUINHA, TPOBOJIOKH
u ap. llpuBoauts mpumMepbl 0OBEKTOB OKPYKAIOLIETO0 MUPA,
UMEIOIUX (OPMBI HA3BaHHBIX TEII.

Hcnonb30BaTh TEPMUHOJIOTUIO: BEPILIKHA, peOpO, TpaHb,
OCHOBaHUE, BHICOTA, PAAUYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOT'OTPaHHUKORB,
UJIUHIpPA U KOHYCa.
[IpakTnueckas
pabora «Co3nanue
MOJIeNIEN
MPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
€ANHULIBI U3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJILHOTO
napajuiesienuIena,
Ky0a, hopMYyJIIbI
00BEMa

N3yuaTh, UCMONB3Ys SKCIIEPUMEHT, HA0II0ICHNE, U3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, H ONUCHIBATH
CBOICTBAa HA3BAHHBIX TEJI, BHISABJISTH CXOJACTBA U
PA3IMYUA: MEXIY IUPAMUION U IIPUIMON; MEXKIY
WIMHIPOM, KOHYCOM U IIIApOM.

Pacno3HaBaTh pa3BEPTKHU Mapajviesienunesia, Kyoa, mpusmsl,
MUpPaMUJIbl, KOHYCA, [IIJIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tea U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIH.

Co3naBaTh MOJeJM MPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.)

H3MepaTs HA MOAedsAX: JUIMHBI pEOEep MHOTOTPAaHHHUKOB,
JTUaMeTp mapa.

BoiBoauTh popmyiy 00bEMa IPSIMOYTOJIBHOTO
napaJiiesienurnena.

Boiuncasath no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaJiesienumnenia, Kyoa; uCrojib30BaTh €IMHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajIeJIeUIeI0B; peliaTh 3a1a4 U C peaJTbHBIMU IaHHBIMU

[ToBTOpEeHUE, 0000IICHNE,
CHCTEMATHU3ALIHS

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KypCOB 5
1 6 KJIacCOB,
000011IeHNE U
CHCTEMaTH3aIus
3HAHUM

BbI4uCIATh 3Ha4CHUS BBIPAXKECHUM, COJEPIKAIIUX
HaTypaJbHbIC, LIEJIbIC, TOJ0KUTEIBHBIE U OTPULIATEIILHBIE
YKcIia, OOBIKHOBEHHBIE U JICCITUYHBIE IPOOH, BBHITTOIHATH
npeoOpa3oBaHus YMCEN U BhIPAKEHUN.

Bri0upaTh ¢mocod cpaBHEHMS YUCENl, BBIYNCICHUH,
NPUMEHSATDH CBOIMCTBA apU(PMETHICCKUX TCHUCTBHMA

JUISL pallMOHATN3AUN BBIYUCIIEHUMN.
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PemaTe 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIS PELICHU 3a0a4 U3 APYrux
IIPEIMETOB.

PemaTh 3a1a4m pa3sHbIMH CIIOCO0AMH, CPABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 33/1a4U.

OcyuecTBIATE CAMOKOHTPOJIb BBIIIOJIHSAEMBIX AEHCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

170
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PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJ/IbHAA 3AIINCKA

Anrebpa sIBIsieTCS OJTHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
oHa oOecreyrBaeT U3yUYCHHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO LUKJIOB, €€ OCBOGHHE HEOOXOAUMO JIsl IPOJIODKEHUsI 00pa3oBaHus U
B TOBCEAHEBHOW JKM3HU. Pa3BuTue y O0OydYaronIuXcsi HAY4YHBIX NPEJCTaBICHUN
O TPOUCXOXKACHUU U CYIIHOCTU alredpamdeckux abCTpakiuid, croco0e OTpaKeHUs
MaTeMaTHYEeCKOM HAyKOW SIBJICHUM M TIPOIIECCOB B MPUPOAEC U OOIIECTBE, POJIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS U KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX
JUTSI aJianTaluyd B COBpeMeHHOM I poBoM ol1ecTBe. M3yuenue anreOpsl o0ecrneunBaeT
pa3BUTHE yMEHHUs HaAOII0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIIJICHUS, CIMOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM
JNEeUCTBUST W BBIBOJBI, (opMynupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
oOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBINUICHUS OOYYAIOUIUXCS: OHU MCIOJIb3YIOT
JNEyKTUBHBIC M WHIYKTUBHBIE pacCyXACHUs, OO00OIICHHE U KOHKPETHU3AIUIO,
abcTparupoBanue u aHasioruto. O0ydenue ajaredpe mpeanoaraeT 3HAYUTEIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHPHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SIBJISIETCS peanu3aluenl 1eaTeIbHOCTHOTO IPUHITUIIA 00yUeHHS.

B crpykType mporpammbl yueOHOTO Kypca «Ausredpa» Iy OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOIUYECKUE JIMHUM:
«Hwucna v BEIYUCICHUN», « AnreOpandecKue BeIpaXeHUs», « Y paBHCHHS U HEPABEHCTBAY,
«DOyHkuum». Kaxmas w3 3THUX COIepKaTeIbHO-METOAUYECKUX JIMHUW pPa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOJCUCTBYS C IPYTUMH €T0 JIMHUSAMHU.
B xone n3ydenus yueOHOro Kypca 00ydaronuMest TPUXOIUTCS JIOTHIECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W € 3TUM B HOporpammy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHUKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYECKOTO OOpa30BaHUS W CIOCOOCTBYIOIIWE
OBJIAJICHUI0O OOYYAIOMIMMHCS OCHOB YHHBEPCAIHHOTO MATEMAaTHYECKOTO  SI3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOT0 Kypca «Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM JJIsI JajbHEUIIIETo
M3Y4eHUS] MATeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIONMUXCS JIOTUYECKOTO
MBINIUICHUSI, (OPMUPOBAHUIO YMEHHS IIOJB30BAaThCS  aITOPUTMaMH, a TaKkKe
MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMWMBIX I TOBCEIHEBHOW >KU3HM.
Pa3Butre MoHSATHS O YKCIIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs CBS3aHO
C palMoOHAJIBLHBIMM W HPPAIMOHAIBHBIMUA YHUCIAMH, (DOPMHUPOBAHUEM MPEACTABICHUM
O JCHUCTBUTEIBHOM 4YHCIIC. 3aBEpIICHUE OCBOCHHUS YHCJIOBOM JIMHUM OTHECEHO
K cpellHeMy 00111eMy 00pa30BaHUIo.
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Conepxkanre OByX anreOpandyecKux JUHUN — «AnreOpandeckue BBIPAXKCHUS» H
«YpaBHEGHHsI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAFOIIMXCS
MaTEeMaTHYECKOTO armapaTa, He0OX0IUMOTO JIUIS PEIICHUS 3a/1a4 MAaTEMAaTHKH, CMEKHBIX
MPEIMETOB M TIPAaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0O0IIIEro
oOpa3oBaHus Y4YCOHBIH MaTepuan TPYMITHUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHM.
AnreOpa JEeMOHCTpHUPYET 3HAUCHHE MAaTEMaTHKA KakK s3bIKa i1 TOCTPOCHHS
MaTeMaTHYECKUX MOJIEIICH, ONMCAaHUS MPOIIECCOB M SBJICHUH peaabHOro Mupa. B 3amadn
oOydeHus anredpe BXOIAT TaKXKe NaJbHEHIIIee pa3BUTHE aITOPUTMHYECKOTO MBITIUICHHS,
HEOOXOMMOT 0, B YaCTHOCTH, JIJISl OCBOCHHS Kypca MHPOPMATHKH, U OBJIAJICHUE HABBIKAMH
JIEAYKTUBHBIX paccyxkiaeHuii. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CTIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.

Conepxanvne (QYHKIIMOHAIBHO-TpaUUECKOW JIMHUW HAIlEJIEHO Ha TOJYYCHHE
OoOydJarmMMHUCS 3HaHWH O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUTSL OTIMCAHUS W WCCJICAOBAHMS PAa3HOOOPA3HBIX IPOIIECCOB W SIBJICHUW B MPHUPOJC U
oOmiectBe. M3ydeHne Marepuaia CIOCOOCTBYET Pa3BUTHIO Yy OOYYAOIIMUXCS YMCHHS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3UTEIBHBIC CPEJICTBA s3bIKAa MAaTCMATHKH — CJIIOBECHEIC,
CUMBOJIMUECKHE, TpaduuecKkre, BHOCHUT BKJIa] B (GOPMUPOBAHHUE TIPEICTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHH ITUBUIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7—9 Kilaccax mM3ydaercsi yueOHBIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIOIIHE OCHOBHBIE pa3fenbl cojepkanus: «Yucna wu
BBIUUCIICHUS», «AJreOpandeckue BhIpaXKEHUS», «YPaBHCHHS W HEPABCHCTBAY,
«DyHKIHAWY.

OOmiee dYWCIO YacoB, PEKOMEHIOBAaHHBIX [UISI HM3YYCHHS Y4eOHOro Kypca
«Anreopa», — 306 gacoB: B 7 kimacce — 102 gaca (3 vaca B Hemenio), B 8 Kiacce —
102 gaca (3 gaca B Hexemo), B 9 knacce — 102 gaca (3 yaca B Heelio).

COJEPKXAHHUE

OBYUYEHMUS 7 KJIACC
Yucia v BbIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U IECSITHYHBIE, IEPEX0]] OT OHOU (PopMBI 3amucH 1pobdei K
npyroil. IloHATHe panuMOHAIBPHOIO YHCJA, 3alUCh, CPAaBHEHUE, YMNOPSAIOYMBAHHE
palMOHANIbHBIX 4YHCeNl. ApudMeTndeckue IeHCTBUS C PpPalMOHAIBHBIMH YHCIIAMH.
Pemienurie 3a1au U3 peaibHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJbHBIM T[OKa3aTelieM: OIpeAesieHue, Mnpeodpa3oBaHUe
BBIpa)KEHUI HA OCHOBE OIpENeNieHHs], 3anuch Oonbmux yucen. [IpoueHTsl, 3amuch
MPOILIGHTOB B BHJE IpoOW W ApoOW B BHUIEC MPOIEHTOB. TpuM OCHOBHBIC 3a/layu Ha
MPOLIEHTHI, PEIICHHE 3a/1ay U3 peaIbHON MPAKTHUKHU.

[IpuMeHeHue MPU3HAKOB AEIUMOCTH, PA3IOKEHUE HA MHOXHUTEIM HATypalbHBIX
qucen.

PeasnbHble 3aBUCHUMOCTH, B TOM YHUCJIE MpsiMasi U 00paTHAs IPONOPIIUMOHATBHOCTH.
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AJire0OpanyecKue BbIpasKeHHs

IlepemeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAKECHUA C IepeMEHHOU. Jlomyctumsble
3Ha4YeHUs nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEJIWYMHAMHU B BUIE
¢opmynbl. Beruncnenus no ¢opmynam. I[IpeoOpa3zoBaHue OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO PaBHbIE BBIPAKEHMUS, PABUJIA IPEOOPA30BaHUs CYMM U MPOU3BEICHU,
MIpaBUJIa PACKPBITH CKOOOK U MPUBEIECHUS TOJOOHBIX CIaraeMbiX.

CBOIICTBa CTENEHH C HATYPAJIbHBIM ITOKa3aTEIEM.

OnHowreHsl W MHorouseHbl. CreneHp MHorowieHa. ClOKEHHE, BbIYMTAaHUE,
YMHOKEHUE MHOTOUYJIEHOB. DOpPMYJbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAT CyMMBI U
kBaapar pasHoctu. Dopmyia pasHOCTH KBaapaToB. PasiokeHue MHOTIOWICHOB
Ha MHOYUTEIIN.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBuia NpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCUJIBHOCTb YPAaBHEHMUM.

JIuHeliHOE ypaBHEHUE C OJTHOU IIEPEMEHHON, YUCIIO KOPHEN JIMHEWHOT O YpaBHEHUS,
peuieHrne JIMHENMHBIX ypaBHEHUM. COCTaBIE€HHWE YpaBHEHUW IO YCIOBHIO 3aJayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEHHBIX YPaBHEHUH C ABYMs NIepeMEeHHbIMU. PelieHue cucreM ypaBHEHUH ClIocOOOM
NOACTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a4a4 € IIOMOIIBIO CUCTEM YPABHEHHUM.

DOyHKUUH

KoopaunaTa Touku Ha npsmoil. YuciioBble MPpOMEXYTKU. PaccTossHrE MEX Y IBYMSI
TOYKaMH KOOPJAUHATHOM MPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmynamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsarne ¢hynkmuu. I'paduk ¢pynkmuu. CroiicTBa
byakuuii. Jluneitnas dynknus, e€ rpaduk. I'padux dynakumm y = |x|. ['paduueckoe
pEIIEHUE JIMHEUHBIX YPABHCHUN U CUCTEM JIMHEHMHBIX YPABHECHUH.

8 KJIACC
Yucia 1 BBIYUCTCHUSA
KBaapatusiit kopenb u3 uncina. [lorstue o0 uppanroHaibHOM uncie. JecaTuanble
NpUOITMKEHUST HpPpAIMOHAIBHBIX yucen. CBoicTBa apuMETHUECKHX KBaJpPaTHBIX
KOpHEH 1 MX MPUMEHEHHE K MPeoOpa30BaHHUIO YHCIOBBIX BRIPAKCHUM U BBIUYMCICHUSIM.
JleficTBUTEIbHBIC YHCIIA.
Crenens c 11eM1bIM MOKa3atesieM 1 e€ cBoiicTBa. CTaHAapTHAsS 3alUCh YUCA.

AuredOpanyecKkue BbIpasKeHUs!
KBangpaTHbiii TpExwiieH, pa3iioKEHUE KBAJPaTHOTO TPEXWIeHAa HAa MHOXKUTEIU.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO ayiredpandeckoi npoou. CrioxeHue,
BBIYMTaHUE, YMHOXKEHHUE, JIeJIeHUe anredpandeckux aApooei. ParinoHanbHble BEIpaXKEHUS
U UX npeodpa3oBaHUE.
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YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEHW KBaJpaTHOrO ypaBHeHHs. Teopema
Buera. Pemrenue ypaBHEHHUM, CBOISIIUXCSA K JIMHEWHBIM U KBajgpaTHBIM. lIpoctenmue
JIpOOHO-pallMOHATIbHBIE YPaBHEHHUS.

I'paduueckas uHTEpHpeTalss ypaBHEHHH € JABYMsl TMEPEMEHHBIMU U CHCTEM
JIMHEVHBIX YPAaBHEHUH C ABYMs IIEpEMEHHBIMU. [IprMepsl pelieHus CUCTEM HEJTMHENHBIX
YPAaBHEHUH C IBYyMs [IEPEMEHHBIMU.

Pelriienrie TEKCTOBBIX 3a7a4 areOpandecKuM CriocoO0OM.

HucnoBele HEpaBEeHCTBA U HMX CBoWcCTBAa. HepaBeHCTBO € OIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOW NepeMeHHOM. CUcTeMBbI
JIMHEVHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DyHKUUHA

[Tonstue pynkuunu. OOIACTh ONpEAENICHUs] U MHOXKECTBO 3HAYEHUN (YHKIIHU.
CrniocoOsbI 3a1aHust QYHKIUH.

I'padux pynkuun. Urenue cBoiictB pyHKuuu 1o e€ rpaduxy. [lpumepsl rpaduxos
(GyHKIIUH, OTpaxarouux peaibHbIe MPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00PaTHYIO TPOMOPIIMOHATIbHBIE 3aBUCUMOCTH,
ux rpadukn. Oynximn y = X2,y = x3, y =Vx, y=|x|. ['paduueckoe pemeHne ypaBHeHuit
U CHUCTEM ypaBHEHUH.

9 KJIACC

YucJa v BbIYHCTIEHUA

PanmionanpHble 4uWcla, WppalMOHANIBHBIE YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE TpoOu. MHOXECTBO JACHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KakK
OCCKOHEUHBIE JeCATHUYHBIE JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY
MHO>XECTBOM JICMCTBUTEIBHBIX YUCET U KOOPJAUHATHOMN MPSIMOU.

CpaBHenue JIEHCTBUTEIBHBIX YHCcell, apupMeTHIECKHE JICUCTBUS
C ICUCTBUTEIILHLIMU YHCIAMH.

PasMepbl  O0OBEKTOB  OKpYXAIIEro  MHpa, JUINTCIBHOCTH  IPOIECCOB
B OKPYXaIOIIEM MHUPE.

[TpubnmkEHHOE 3HAYEHWE BEJIWYMHBI, TOYHOCTh NpHOMmKeHUsA. OKpyTrieHHE
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISAIIUXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemeHuss ypaBHEHUW TPETbed W YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HAa MHOKUTEIIU.

Pemiennie  npoOHO-palMOHANBHBIX ypaBHEHHMU. PellleHHe TEKCTOBBIX 3ajay
anreOpanyecKuM METOJIOM.

VYpaBHeHune c JByMs MNEepeMEHHbIMU U ero rpaduk. PemieHue cuctem AByX
JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU. PenieHne cucteM AByX ypaBHEHUH, OJTHO
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U3 KOTOpBIX JMHEHHOE, a Jpyroe — BTOpPOHl creneHu. I'paduueckas MHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IBYM: IIEPEMEHHBIMU.

Peliienrie TeKCTOBBIX 3a71a4 anreOpanyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM INIepeMEeHHOM. Pelienue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJIHOM mepemeHHOM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMM.

DyHKUUHA
KBanpatuunas gynkius, e€ rpadux u cBoiictsa. [lapaboia, KoopaAHMHATHI BEPIITUHBI
napaboJibl, 0Ch CHMMETPUH MapaboJIbI.

I'paduku Qynkumii: y = £x, y= kx+b, y = k—, y=x3y= Vx5 y=|x|,
X
Y UX CBOMCTBA.

YucoBble MOCIEI0BATEIbHOCTH U IIPOrPecCuu

IlonsTne YHMCIOBOM  IOCJIEAOBATSIBHOCTH. 3aJaHue  II0CJIEIOBATEIbHOCTH
peKyppeHTHOI dhopmMyrnoi u popmyIioi N-ro uaeHa.

ApudmeTtndeckass M reoMerpuueckas mnporpeccur. Ddopmynsl N-To  WieHa
apuMEeTHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBI MIEPBBIX N YJICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPAWHATHOM TJIOCKOCTH. JIMHEWHBIA W HKCHOHEHIMAIbHbIA poOCT. CIloXKHbIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIbTATHI

[lpenMeTHBIE  pe3ynbTaThl ~ OCBOCHHSI ~ IpOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00yueHus B 7 KJiacce:

Yuciia v BbIYUCICHUS

BrImonHATh, coueTast yCTHBIC U TUCbMEHHBIC TPUEMBI, apU(METHICCKUE ICHCTBUS
C palMOHANIbHBIMU YUCJIAMHU.

HaxoauTe 3HaYeHUS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUYCHUN JAPOOHBIX BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
U JEeCATHYHBIC TPOOH.

[lepexoauTh OT oOmHOW (OPMBI 3aMUCH YWCET K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNOPSJOUYUBATH PALlMOHATIBHBIE YHCIIA.

OKpyrJisTh yucia.

BbINONHATh NPUKUAKY W OLIEHKY pE3yibTaTa BBIYUCICHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIp@KEHUI. BBIMOMHATE NEUCTBUS CO CTEMEHSIMU C HaTypajJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsATh TpPU3HAKKU JIEIMMOCTH, PA3JIOKEHUE HA MHOXUTEIH HATypaJbHBIX
qucen.
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Pemarts nmpakTUKO-OpUEHTUPOBAHHBIE 3a1]a4U, CBSI3aHHBIE C OTHOLICHUEM BEIIMYMH,
NPONOPLUOHAIIBHOCTBIO  BEJIMYMH, MPOLUECHTAMH, WHTEPIPETUPOBATh PE3YIIHTATHI
pelIeHus 3a/1a4 C Y4ETOM OTPAaHUYEHUH, CBSA3AHHBIX CO CBOMCTBAMU PAaCCMaTPUBAEMBIX
00BEKTOB.

AJire0OpandecKue BbIpasKeHHs

Ucnonw3oBaTh anreOpandyeckyro TEPMHUHOJOTHIO M CHUMBOJIMKY, TPUMEHATH €&
B IIPOIIECCE OCBOCHUS y4eOHOro MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPOKEHMM TMpU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BrinonusaTe mpeoOpa3oBaHUsl 1EOTO BBIPAXEHUS B MHOTOYIEH MPHUBEICHUEM
MO00HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (P OPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3ioKEHUE MHOTOYWIEHOB HA MHOXKUTEIN C TTIOMOIIBIO BHIHECEHUSI
3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CllaraéMblX, NpUMEHEHUs GopMyll
COKpPAILIEHHOTO YMHOXXECHHS.

[IpumensTs mpeoOpa3oBaHWs MHOTOWICHOB JJIS PEIICHUS Pa3IMYHbIX 3a7a4
U3 MaTEMaTUKH, CMEXXHBIX MPEAMETOB, U3 PEAIbHOMN MPAKTUKHU.

HUcnonp3oBaTh  CBOWCTBA  CTENEHEM €  HATypaJIbHBIMHU  MOKA3aTEIsAMU
JUTsl IpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Penrats nuHelHbIE ypaBHEHHMS C OJJHOM IEPEMEHHOM, TPUMEHSS TpaBuia epexoaa
OT MCXOJHOT'O YpPaBHEHUS K paBHOCWIbHOMY eMy. I[IpoBepsiTh, sBASETCA JU YHUCIO
KOPHEM YpaBHEHHUSI.

[IpumensaTh rpaduueckue METOAbl IMPH PENICHUHM JUHEHHBIX YpaBHEHMH W HX
CUCTEM.

[TonOupaTh mpuUMepHI Map YKUCEN, SBISIOUUXCS PEIICHHUEM JIMHEWHOTO YPaBHEHHUS
C ABYMSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaQUK JUHEHHOTO YpaBHEHUS C JABYMS
MIEPEMEHHBIMH, TTOIB3YSICh TPa(hUKOM, MPUBOIUTH MTPUMEPHI PEIICHUS YpaBHEHUS.

PemaTe cuctembl IByX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpadudeck.

CocTtaBiTh U peniaTh JUHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H
MOJYYEHHBIN PE3yJIbTaT.

DOyHKUUN
N300paxaTth Ha KOOPAMHATHOM NPSIMOM TOYKHU, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, HWHTEpBaJbl, 3alKChIBaTh YKCIOBBIE MPOMEKYTKU
Ha anreOpanveckoM S3bIKe.
OTMeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPJIMHATAM, CTPOUTD
rpaduku TUHEHHBIX QYyHKIUNA. CTpoUTh rpaduk GyHKUUH Y = |x|.
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OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIMUMHAMU:
CKOPOCTb, BpEMsl, PacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTBHI.

HaxoauTe 3HaueHne GyHKINUU MO0 3HAYEHHIO €€ apryMeHTa.

[lonumaTte rpaduyeckuid cnocod NpPeACTaBICHUS U aHalu3a UHOOpMaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATh MHPOPMALMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCHUMOCTEM.

[IpenmeTHBIC pE3yJbTAaThl OCBOCHHUS TMPOrPaMMbl YYEOHOTO0 Kypca K KOHITY
oOydeHus B 8 kJacce:

Yucia v BbIYMCJIEHU A

Hcnonp30BaTh HavyadbHbIE MPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYTJEHUsI W BBIYUCICHUN, HM300pa)kaTh JICHUCTBUTEIbHBIC YHCIIA
TOYKaMH HAa KOOPJAUHATHOMN MPSIMOU.

[IpumensTh moHsTHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAaXOJHUTh
KBaJIpaTHbICE KOPHM, WCMOJB3ys TP HEOOXOJAMMOCTH KaJbKYyJSATOP, BBITIOJHITH
npeoOpa3oBaHusl BBIPaXEHUN, COACPKAIIUX KBAJPAaTHBbIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpPHEM.

Hcrnons30BaTh 3amucu OOJBIINX U MaJIbIX YHACEI ¢ TTIOMOIIBIO IECSITUIHBIX PoOeit
u creneneit unciaa 10.

AsreOpanyecKkue BbIpasKeHUsI

[IpuMeHSTh TOHSATHE CTEIICHH C LIEJIBIM MTOKa3aTeIeM, BBITIOHATh TpeoOpa3oBaHUs
BBIPAKCHUH, COJCPKAILIUX CTETICHHU C IIEJIbIM MTOKa3aTeJIeM.

BBITIOTHATE  TOXKJIECTBEHHBIE MPEOOpa30BaHMUs  PAITMOHAIBHBIX  BBIPAKCHUHN
Ha OCHOBE MPABWJI JICHCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu IpoOsMu.

PacknanpiBaTe KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumensTs mpeoOpa3oBaHUs BBIPAKCHUN IS PEIICHHS Pa3IUYHBIX 3a71a4
Y3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 peabHOMN MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YpPAaBHEHUS W palMOHAJIBHBIC YpPaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JIBYX YPAaBHEHUU C ABYMS IEPEMECHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM
quclie ¢ TPUMEHEHHEeM TpadUyecKux MpeAcTaBlIeHul (yCTaHABIMBATh, HMEET JIH
ypaBHEHHE WM CUCTEMa YPABHEHUM PEILICHHUS], €CJIH UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHOUW (POPMYITHPOBKH 3a/aud K €€ anreOpandeckord MOoen
C IOMOLIBIO COCTABJIEHUSI YPABHEHHSI WJIM CHCTEMBl YPaBHEHHH, WUHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MMOJYYEHHBIN pE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB I CPABHEHUSA, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBbI, JaBaTh rpaduuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUUH

[lonumaTe W HUCHOJIB30BaTh (PYHKUMOHAIbHBIE MOHATHUS M S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O03HAuUCHMsI), ONpEACNSITh 3HaueHHe (YHKIUMU 1O 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBocTBa GyHKIUU 10 €€ rpaduKy.

Crtpoutsb rpaguku 3neMeHTapHbIX QYHKIUN BUaa:

y="y=x2 y= x3,y= X, y=|x|, onucsBaTh cBoiicTBa UMCIOBOH (yHKIIHI
X

o e€ rpaduky.

[IpenmeTHBIC pE3yJbTAaThl OCBOCHHUS TMPOrPaMMbl YYEOHOTO Kypca K KOHITY
oOydeHnus B 9 kJacce:

Yucaa v BbIYMCJIEHU A

CpaBHUBATH U YNOPAIOYUBATH PALIMOHATBHBIC U UPPALIMOHATBHbBIC YUCTIA.

BeinonusaTe apudmeTndeckue MEUCTBUS C PAMOHAIBHBIMM YHCIAMH, COYETast
YCTHBIE M TIMCBbMEHHBIC TPUEMBI, BBINOJHATh BBIYUCICHUS C HPPALUOHAIBHBIMU
YHCIaMHU.

HaxonuTe 3HaueHUs CTENEHEW C LEIbIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh  J€UCTBUTENBHBIE YKCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YHCIIOBBIX BBIPAXKECHUU.

YpaBHeHUs U HEPABEHCTBA

Pemrate nuHelHbIE W KBagpaTHbIE YpPaBHEHMS, YPAaBHEHUS, CBOASLIMECA K HUM,
npocTeite 1poOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemiath cuctembl IBYX JIMHEHMHBIX YPaBHEHHU C TBYMsSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JINHEUHBIM.

PemaTth TekcTOBBIE 33724l ANIreOpandeckKuM CIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IBYX YPABHEHUH C IByMs EPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIINE UCCICAOBAHUS YPABHEHUW U CUCTEM YPABHCHUU, B TOM
quclie ¢ TpUMEHEHHeM TpadUuyecKux NpeacTaBleHul (yCTaHABIWBATh, HMEET IU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEILICHHUS], €CIH UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHeliHBIE HEPABEHCTBA, KBAPaTHBIC HEPABEHCTBA, N300paKaTh peIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIMCBIBATH PELICHHUE C IOMOIIBI) CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPY PEIICHUHN PA3JIMYHbBIX 33/1a4.

DOyHKUUN

PacnosnaBath (YHKIMH HW3yYeHHBIX BHAOB. I[lOKa3biBaTh CXEMAaTHYECKH
pacIosoKeHHe Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (GyHKIWH BHma: Yy = £X,
y=#x+b, y= f, y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumocTu

X
OT 3Ha4eHUM KO3 PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHA.
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Ctpoutrb M u300pakaTb CXeMaTHYeCKHM TrpaduKu KBaJpPaTUUYHBIX (PYHKIUH,
ONKCHIBATh CBOWCTBA KBAPATUUHBIX (DYHKIMI MO UX rpaduKaMm.

Pacnio3HaBaTh KBaJgpaTH4HYI (YHKUHIO 1O (opmyse, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUUN U3 peanbHOU KU3HU, QU3UKH, TEOMETPHUU.

YucsioBble MOCIET0BATEIbHOCTH U MPOTPeCCUH

Pacrio3HaBaTh apu()METHUECKYIO U TEOMETPHUCCKYIO MMPOTPECCUU TIPU PA3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYUCIICHHSI C KCTIOIB30BaHKEM (POpMYJT N-T0 UiieHa apu(PMETHICCKOM
Y TEOMETPUYCCKOU IMPOTPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WICHBI MOCIEA0BATEILHOCTH TOYKAMH Ha KOOPUHATHOM IJIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YHUCIOBBLIMH IIOCJIEIOBATEILHOCTIMHU, B TOM YHCJIIE
3aJ1ayy U3 PEATbHOU KU3HHU (C UCTIOIB30BAHUEM KAJIBKYJIATOPA, ITU(PPOBBIX TEXHOJIOTHH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OCHOBHBIE BU/IBI ICSATEIBHOCTH 00 Yy4aIOIUXCS
(Tembl) Kypca 4acoB coaepKaHue
Uucna v BHIYUCIICHUS. 25 [MonsiTue CucreMaTH3UPOBATH U 000TralIaTh 3HAHUS
PainrionanbHbIe YMCTa parMoHaILHOTO YHCTIA. 00 OOBIKHOBEHHBIX U JIECITUUHBIX APOOSIX.
ApudmeTndeckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPa30BLIBAS
el CcTBUS pu HEOOXOAMMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBLHBIMU
uucinamu. CpaBHEHHUE,
YIOPSIIOYMBAHUE
PAllMOHAIBHBIX YUCEIL.
CrerieHb

C HATypaJIbHBIM
IMOKa3aTeIIEM.
IPerieHne OCHOBHBIX
3ajia4 Ha ApooH,
MPOLIEHTHI

3 peAUTbHON
MPAKTUKH.

[Ipr3HaKu 1EIMMOCTH,
Pa3JIOKEHUS

Ha MHO>KHUTCIIA
HaTypaJbHBIX YHCE.

OOBIKHOBEHHBIE B JICCSITHYHBIC, B YACTHOCTH B OECKOHECYHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3Hoo0pa3Hble CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coziepKalnx 0OObIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHATh NMPU HEOOXOIUMOCTH JICCITUIHYIO IPOOh
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JE€CATUYHOM, IPUBOJIUTH
BEIpa)KeHHUE K hopme, Hanbosiee yI00HOM M1l BEIYMCIICHHH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIEICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

IIpuBoAUTH YNC/I0BbIE H OYKBEHHbIE IPUMEPHI CTEIICHU
C HaTYpaJIbHBIM MTOKA3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3Ha4YCHUS cTereHel Buaa a" (a — ro0oe parmoHaaIbHOe
YUCJI0, N — HATYpaJIbHOE YUCIIO).
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PeanbhbIe
BaBUCUMOCTH. [IpsAmasau
oOpaTtHast
IIPONOPLUUOHAIBHOCTH

IonumMaTh CMBICH 3aMKUCH OOJBIITUX YUCEIT C TTOMOIIBIO
JECATUIHBIX Ipo0Oe u crereHel yncia 10, mnpuMeHsTh X
B PEATLHBIX CUTYyAITUIX.

IIpuMeHATH TPU3HAKH JETUMOCTH, Pa3I0KCHUS Ha
MHOKHTETU HAaTypaIbHBIX YHCEIL.

PemaTh 3a1a4u Ha YaCTH, TIPOIICHTHI, TPOTIOPITUH,

Ha HAXOXJICHHE IpoOU (MPOIEHTa) OT BETUYUHBI U
BEJIMYUHEI 10 € ApoOu (TIPOoLIeHTY), ApoOu (TIPOLIeHTA),
KOTOPBIA COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.
IpuBoauTH, pa3oupPaTh, OLEHNBATH PA3TMYHBIC PEIICHMS,
3aIUCH PEIICHUN TeKCTOBBIX 3a7a4.

Pacno3naBaTh M 00BSICHATH, ONIUPASICh HA ONPE/IEICHHUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEN U3 PEaNbHOT'0 MUPA, U3 IPYTUX YUEOHBIX
PEIMETOB.

PemaTh npakTUKo-OpHUEHTHUPOBAHHBIE 3a/1a4 Ha Ipo0OH,
MPOLIEHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIIUOHATIEHOCTH,
POTIOPIIUH

AnreGpandeckue
BBIPAKEHUS

27

bykBeHHBIE
BBIPAYKCHUS.
[TepemeHHBIE.
JlormycTtrmbie
BHAYEHUS
IEPEMEHHBIX.
DOopMYyIIBL.

OBaajgeThb anredpanyecKkol TEPMUHOIOTHEH U CUMBOJIMKOM,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTthb 3HaueHUs1 OyKBEHHbBIX BBIPAXKEHUHN MPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHATH BRIYUCIICHHS TTO (POpMYJTIaM.
BoInmoHATH IpeoOpa3oBaHusl LIEJIOT0 BBIPAKEHUS

B MHOT'O4IEH PUBEIECHUEM MOJOOHBIX CIaraeMaiX,
pPacKpbITUEM CKOOOK. BBIMOIHATH YMHOKEHHUE OJTHOUJICHA
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[TpeobpazoBanue
OYKBEHHBIX
BBIPAKCHU U, PACKPBITHE
CKOOOK M MpUBEICHUE
MOXOOHBIX CJIaracMBbIX.
CBOICTBA CTENIEHUC
HaTypaJIbHBIM
MOKa3aTeseM.
IMHOTO4JIEHBI.
CrnoxeHue,
BBIYMTAHUEC,
YMHOKEHUE
MHOTOYJIEHOB.
DopMyJIbI
COKpAILIEHHOTO
YMHOKEHUSI.
Paznoxenune
MHOTOYJIEHOB

Ha MHO>XXUTEJH

Ha MHOTOYJIEH U MHOTOYJIEHA HA MHOTOWIEH, NPUMEHSTh
(dbopMyIbl KBajipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHUE MHOTOYJIEHOB HA MHOKHUTENH
MyTEM BBIHECEHHSI 32 CKOOKU 00IIIET0 MHOXKHUTENS,
npuMeHeHHUs (OpMYJIIbl Pa3HOCTH KBaJIPaTOB, POpMYII
COKpAILIEHHOI'O YMHOXEHHS.

IIpuMeHATH TpeoOpa3zoBaHUE MHOTOWICHOB ISl pEeILIEHUS
Pa3IUYHbBIX 337]a4 U3 MAaTEMaTUKU, CMEXHBIX IPEIMETOB,
U3 pEAIbHOM MPAKTUKMU.

3HAKOMUTBHCH C MCTOPHEN Pa3BUTHUS MaTEeMaTUKU

YpaBHEHHUs U HEPABEHCTBA

20

'YpaBHEHUE, NTpaBuia
rmpeoOpa3oBaHUs
YpaBHEHUSI,
PAaBHOCWJIBHOCTD
YPaBHEHHM.
UInneitHoe ypaBHEHUE

PemiaTp JIMHEWHOE YPaBHEHHUE C OJHOM ITIEPEMEHHOM,
NMPUMEHsIA PAaBHJIa IEPEX0/IA OT UCXOIHOTO YPaBHEHUS K
paBHOCUIBHOMY eMy OoJiee rpocTtoro Buaa. [lpoBepsaTs,
SIBJISIETCS JIM KOHKPETHOE YMCIIO KOPHEM YPABHEHMUSI.
IlonOupaTs mpuMepkbI ap YUCEl, ABISIOIIUXCS PEIICHUEM
JIMHEWHOTO YPAaBHEHHUS C IByMsl [IEPEMEHHBIMM.

49



C OTHOM IIEPEMEHHOM,
pELIEHUE JIMHEUHBIX
ypaBHeHul. Pemenne
3aZiay ¢ MOMOILBIO
YPABHEHUH.

UIuHeliHOE ypaBHEHHUE C
NIBYMsI IIEPEMEHHBIMU U
ero rpaduk. Cucrema
NIBY XJIMHEMHBIX
YPAaBHEHUM C JBYMS
[epEMEHHBIMU

CTpouTh B KOOPJIMHATHOM IJIOCKOCTH TpauK JTUHEHHOTO
YPAaBHEHUSI C JBYMS NEPEMEHHBIMU; MOJb3YSACh rpaduKoM,
NPUBOJUTH MIPUMEPBI PELICHUS YPABHECHUS.

HaxoauTes pemieHre CUCTEMbI JBYX JIUHEUHBIX YPABHEHUN C
NBYMsI IEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPAaBHEHUH 110 YCIIOBUIO 3aJ1a4l, UHTEPIPETUPOBATHB
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M I1OJTy4YECHHBIN

pe3ysbTaT

Koopaunate! u rpaduku.
DOyHKIUU

24

KoopaunaTta Touku
Ha npsiMoid. YucioBeie
MIPOMEKYTKHU.
Paccrositnue Mmexmay
BYMSI TOUKAMHU
KOOPIMHATHOMN
[IPSMOI.
[TpssmoyronbHas
CHCTEMa KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumepsl rpaduKoB,
BaJlaHHBIX
dbopmynamu.

MN300paxxaTh HA KOOPJIUHATHOM MPAMOI TOUKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpJIMHATAM, JIy4YH, OTPE3KH,
WHTEPBAJIbI; 3aMCHIBATh UX HA aNreOpandecKoM si3bIKeE.
OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpAMHATaM; CTPOUTH rpadMKKi HECTIOKHBIX
3aBHCHUMOCTEH, 3aIaHHBIX (POPMYIIaMH, B TOM YHCIIC

C TIOMOIIBIO ITU(POBBIX JIAOOPATOPHIA.

IlpumMeHsTH, H3yYaTh IPeUMYLIECTBA,
NHTEPNPEeTUPOBATH TpaduuecKuii criocod MpeICTaBIeHUSH
aHaJIM3a Pa3HOOOPa3HOM KU3HEHHON MH(pOpMAaIIIH.
OcBauBath nouaTHe PyHKINUH, OBIAJIEBATDH
(YHKIIMOHATPHONW TEPMUHOJIOTHUEH.

Pacnio3HaBaTh JinHEHHYIO QyHKIUIO Y = KX + b,
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Yrenue rpadukoB
peabHbIX
3aBUCHUMOCTEM.
[MonsiTue GyHKUUH.
['padux pyHKUIMM.
CBoiicTBa QPyHKIIHIA.
Uluneitnast GyHKUMS.
[MocTpoenue rpaduxa
MMHENHONW QYHKINH.

ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUMU

k03 unmentos K u b.

Crpouts rpaduku nuHeiHON QyHKIMU, QYHKIUU Y = | X |.
Mcnonb3oBaTh NG poBble pecypebl i OCTPOSHUS
rpadukoB GYHKIUI U U3YICHHS KX CBOWCTB.

[TprBOIUTH IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B PEAIbHBIX
mpoLeccax v sIBICHUSIX

['paduk pyHKIIMM
y =|x|
[loBTOpEeHuEe 1 00001IeHNE 6 [ToBTOpEeHUE Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0BI CPABHEHUS
OCHOBHBIX IOHATUIH YKCell, BRIYUCIECHUH, IPeoOpa3oBaHUM BhIPAKEHUH,
METOJ0B Kypca pelieHusl ypaBHEHUM.
/ kiacca, 06o01eHne OcCymecTBIATh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBUI U
BHAHUU CaMOITPOBEPKY pe3yiIbTaTa BEIUYUCICHUM, MPeoOpPa30BaHHM,
[MOCTPOCHUM.
PemiaTe 3a1a4M U3 peaabHOU XKU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUSA Ul PEIICHU 3a]1a4 U3 APYTrux
[TPEIMETOB.
Pemath TeKCTOBBIE 3a]a4H, CDABHUBATDH, BLIOMPATh
CIOCO0BI PEIICHUS 3aJ]a4n
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue pasgena |KoaudecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
Uricnia 1 BBIYUCIICHHUS. 15 KBagpatuelii kopeHp  (POpMyJIHpPOBATH ONpe/esieHHe KBAJPATHOIO KOPHSIU3

KBazgpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanroHaTbHOM
yucie. JlecsaTuaHbie
MPUOIKCHUS
MppaloOHaAbHBIX
YJHUCell.
JIeICTBUTEIIbHBIC
yucia. CpaBHEHHUE
JIENCTBUTEIIBHBIX
YHCEel.

YpaBHeHue BUaa

X2 = a.

CBoiicTBa
apu(pMETUIECKUX

KBaJPaTHBIX KOPHEH.

[IpeobpazoBanue
YUCJIOBBIX
BBIPAXKECHUM,
co/ieprKallux
KBaJpaTHbIE KOPHU

qucia, apupMeTUIECKOro KBaJipaTHOrO KOPHS.
[IpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS U3
qKCiia, UCMOJIb3Ysl TP HEOOXOAUMOCTH KaJAbKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
NEeCATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YHOPSAOYMBATHL PallMOHAJIbHBIC U
MPPALMOHAIBHBIE YHCIA, 3aIUCAHHBIE C MOMOILIBIO
KBaJpPATHBIX KOPHEW.

MceaenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npuOIKEHHBIC KOpHU TipH a > 0.

HUcciienoBath CBOMCTBA KBAAPATHBIX KOPHEH, ITPOBOIS
YUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIB30BAaHUEM KaJIbKYJIATOPa
(KkoMIIBIOTEDA).

Jloka3bIBaTh CBOiiCTBa apu(hMETUUECKUX KBAAPATHBIX
KOPHEH; MPUMEHSTh UX ISl MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodPa30BaHUA BbIPAXKEHU, COJIEPHKAITUX
KBaJ[paTHbIE KOPHU. BrIpaxkaTh nepemMeHHbIE

13 reOMETPUYECKUX U (puznueckux Gopmy.

BbIuncJATh 3HAUEHHM S BBIPAKEHUM, COAECPKALIUX
KBaJpaTHbIE KOPHU, UCIIOIB3YS MIPU HEOOXOUMOCTH
KAIBKYJIATOP.
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Hcmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
[PEICTAaBJICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSAMHU
BEJINYMH.

3HAKOMMTBHCS ¢ HCTOPUEH Pa3BUTH MAaTEMATUKHU

Yyciia ¥ BEIYUCIICHUS.
CreneHsp ¢ HeabIM

CreneHs C HeJIbIM
[MOKa3aTeJeM.

D@opmMyJIMPOBATH ONpe/IeJIeHIe CTEIICHH C LETbIM
MOKa3aTEIEM.

NIOKa3aTeneM CranpaptHas 3anmuch  |[[IpeacTaBiasTh 3anuch OOJIBIIMX U MAJIbIX YACEI
YHCIIA. B cTaHIapTHOM Buje. CpaBHMBATH YUCJIA U BEJIMUMHBI,
Pa3meps1 00bekTOB 3anMCaHHbIe ¢ Ucnoiab3oBaHueM crerneHu 10.
OKpy:Karomero mupa  [McmoJsib30BaTh 3alMCh YUCENl B CTAHAAPTHOM BHJIE
(OT PIIEeMEHTaPHBIX IS BRIPOKEHUSI pa3MepOB OOBEKTOB, JUIUTEILHOCTU
YaCTHI] MIPOLIECCOB B OKPYKAIOILLIEM MUPE.
J10 KOCMUYECKUX D@opmMyJIpPOBATH, 3ANIMCHIBATH B CHMBOJIMYECKOH Gopme
00BEKTOB), 1 WITIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIEHUC
JUTUTEIIBHOCTh L[EJIBIM [TOKa3aTEIIEM.
IIPOLIECCOB [IpuMeHAATH CBOIiCTBA CTETICHHU JIJIs1 IPEOOpa30BaHUs
B OKPY’KAIOLEM MHUPE. [BBIPAYKEHUM, COAEPKAIIUX CTEIIEHH C LEJbIM TTOKa3aTEIEM.
CBoJCTBA CTEIICHHA BbInoJHATH AEHCTBHUS C YMCIaMH, 3alIMCaHHBIMH
C LC/IBIM IMOKA3aTeJIEM (B CTAHIAPTHOM BHJI€ (YMHOXXEHUE, ACICHUE, BO3BEACHUER
CTCIICHB)
AnreOpanueckue KBanpartnslii Pacno3HaBaTh KBaIpaTHBIN TPEXUJIEH, YCTAHABINBATD
BbIpakeHUs. KBaipaTHbIii TPEXUJIEH. BO3MOKHOCTB €I'0 Pa3JIOKEHUSI HA MHOKUTEIIH.
TPEXUJICH Paznoxenne PackiaaabiBaTh HA MHOKUTEJIM KBAAPATHBINA TPEXUIECHC
KBaJIPaTHOTO HEOTPULIATEIBHBIM JTUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOYKUTEIU

Anrebpanueckue
BBIPAKCHHUS.
AnreGpaundeckas 1pooOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
NIEPEMEHHBIX,
BXOJISIIUAX

B aJire0pandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoi
npobu. CokpaiieHue
TpoOeii.

CrnoxeHue,
BBIUUTAHUE,

YMHOKCHHC U ICJIICHUC

anreOpandecKux
TpoOeii.
[IpeobpazoBanue
BBIPAKECHU,
coJiepiKaIIux
anredpandeckue
Ipobu

3anucbIBaTh anredpandeckue Boipaxenus. Haxoaurs
00J1aCTh OIpeeNICHNs PAlMOHAIBHOTO BBIPAYKEHUS.
BbINOJHATH YUCIIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HayeHue APOoOU, B TOM YUCIIE C MOMOIIBIO KaIbKYJIATOPA.
@opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
poOU U MPUMEHSATH €ro JJIsl IpeoOpa3oBaHus APOOEii.
BbINOJHATH AeHCTBUS C AIredpaniyecKuMu ApoOsiMu.
[TpumeHsATh TpeoOpa3oBaHus BEIPAXKEHUM JIJIS1 PEIICHUS
3anady. BeipaxkaTh nepeMenHble 3 Gopmy (HU3NIECKUX,
reOMEeTPUYECKUX, OMUCHIBAIOLINX OBITOBBIE CUTYAIIUH )
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YpaBHEHHUsI U HEPABEHCTBA.
KBangpaTHbie ypaBHEHUS

15

KBangpaTtnoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHui,
CBOJSLLIUXCS

K KBaJI[paTHBIM.
[IpocTetimue apoOHO-
paLoHaIbHbIE
YpaBHEHUS.

Pemenue TekcToBbIX
3a71a4 C MOMOILBIO
KBaJ[PaTHBIX
YpaBHECHUH

Pacno3sHaBaTh KBaJJpaTHLIC YPaBHEHUS.

3anucbiBaTh GOPMYJY KOPHEN KBAaJIPaTHOI'O YPaBHECHMS;
pelaTh KBaJApaTHble YPABHEHUS — IIOJIHBIC U HEIIOJIHBIE.
[IpoBoauTh Npocreime HCCaeJ0BAHUA KBAAPATHBIX
YPaBHECHUM.

Pemiate ypaBHeHMsl, CBOAALLNECS K KBAJIPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOW MEPEMEHHOM.
Ha0sr0q0aTh M aHAJIM3HUPOBATH CBS3b MEXKIY KOPHSIMHU U
Kod(d hUIIMEeHTaMH KBAJIPaTHOTO YPaBHEHUS.
dopmyaupoBath Teopemy Buerta, a Taxke 00paTHyIO -
TEOpEMY, IIPUMEHATH 3TU TEOPEMBI ISl PELLICHUS

3ajay.

PemiaTh TeKCTOBBIE 321241 aNTeOpAnYECKUM CIIOCOOOM:
MEPEXOIUTh OT CIOBECHON (HOPMYIUPOBKHU YCIOBUS 3a/Ia4UK
aIreOpanyeckoi MoIeNIi MyTEM COCTABIICHHS YPaBHEHUS;
pelaTh COCTaBJICHHOE YPABHEHUE; UHTEPIIPETUPOBATh
pe3yJbTar.

3HAKOMUTBHCS € MCTOPHUE Pa3BUTHS aITeOphI

YpaBHEHHUs U HEPABEHCTBA.
Cuctembl ypaBHEHUI

13

JIuneitHOE ypaBHEHHE
C AByMS
NIEPEMEHHBIMHU, €T0
rpaduk, mIpuMepbl
pelLICHUs] YPaBHEHUM
B LIEJIBIX YUCIaX.
Pemenue cuctem nByx
JIMHEVHBIX YPABHEHU

Pacno3HaBaTh JINHEHHbBIC YPABHEHHUS C IBYMS
[IEPEMEHHBIMU.

CtpouTth rpadvKy TMHEWHBIX YPaBHEHUHN, B TOM YHUCIIE
HUCIOJIb3Ysl HU(PPOBBIE PeCcypCHhI.

Pa3iiuyaTh napamuiebHbIE U NIEPECEKAIOIIUECS MPAMBIE
10 UX YPABHECHUSIM.

PemiaTh cucTEMBI IBYX JIMHEWHBIX YPABHEHUM C IBYMS

[MEPEMEHHBIMU TIOJCTAHOBKOW U CIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl perienus
CHCTEM HEJIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU.
I'paduueckas
UHTEepIIpeTanus
YPaBHEHUS C ABYMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHHUH C IBYyMs
IIEPEMEHHBIMU.
Peliennie TEKCTOBBIX
3a/1a4 € IIOMOIIBIO
CHCTEM YPABHECHHUM

Pemars npocrenine CUCTEMBbI, B KOTOPBIX OJIHO

13 YPABHEHUM HE SBIISIETCS JIMHEWHBIM.

IIpuBoauTHL rpaguYecKyl0 MHTEPHPETALMIO PELICHUS
YPaBHEHUS C IBYMs IIEPEMEHHBIMU U CUCTEM YPaBHEHUIC
NIByMsI [IEPEMEHHBIMH.

PemiaTh TEKCTOBBIE 321a4M AJIT€OPanYECKUM CIIOCOOOM

YpaBHEHHUsI U HEPABEHCTBA.
HepaBencraa

12

Yucioseie
HEpPaBEHCTBA U UX
CBOWCTBA.
HepaBeHcTBO € 0qHOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
pemenue. Cuctembl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJIMHATHOM MPSIMOU, T0KA3bIBATH
aIreOpanyecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
PemiaTh JIMHEHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHUE HEPABEHCTBA HA YMCIOBOM MPSAMOIA.
PemaTthb crcTeMbl TUHEMHBIX HEPABEHCTB, U300paXKaTh
pELICHNE CUCTEMBI HEPABEHCTB HA YHCIOBOM MPSAMOM
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C OJIHOU IEPEMEHHOMN
Y VX pELICHHUE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOU
IIPSAMOWU

OyHKIUN.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTs onpeieeHus
Y MHOXECTBO
3HAYCHUN (DYHKIIHH.
CrniocoObl 3a1aHus
byHKIMA.

I'paduk GpyHKIIHH.
CgoiicTBa GQyHKIIHH,
UX 0TOOpaKCHHE

Ha rpaduke

HNcnoab30BaTh QyHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BoruucasTh 3HaYeHHs1 PYHKIWN, 3a1aHHBIX (OpPMYIaMu
(Mpu HEOOXOAMMOCTH MCIIOJIH30BATh KAJIbKYJIATOP);
COCTABJSATH TA0JIMUBI 3HAYEeHUH DYHKIUH.

CTpouthb 1o Toukam rpaguku QyHKIUHN.

OnuckiBaTh cBOMCTBA DYHKIIMU HA OCHOBE €€
rpaduYeCcKOro MpeICTaBICHUS.

Hcnonab3oBaTh QYHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npuMepsl rpaKoB, OTPAKAIONINX PeaTbHBIE
rpoueccsl U sipjieHus. [IpuBoAMTH MPUMeEpPbI MPOLIECCOB U
SIBJICHUW C 3aIaHHBIMHA CBOWMCTBaMH.

Mcnonb30BaTh KOMIIBIOTEPHBIE MPOrPAMMBI

TUTS TIOCTPOSHUS TPpa@uKOB QHYHKIIHMIA U U3YUEHUS UX CBOHCTB

OyHKIUU.
UricroBbie G yHKIIUN

YreHue 1 mocTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxoauthb ¢ nomombio rpadgpuka G yHKIIMY 3HAUEHUE OJTHOMH3
paccMaTpUBAEMBIX BEJIMYHH MO 3HAYCHUIO APYTrOM.
B HEeCn0XKHBIX Cilydasx BbIpamaTrb ¢GopMyJi0il 3aBUCUMOCTh
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dynxumi,
OTpaXxarouux
peabHbIe MPOIIECCHI.
OyHKINH,
OIKCHIBAIOIINE
OpsIMYI0 U OOpPaTHYIO
IPOMOPLHOHATBHBIE
3aBUCUMOCTH, UX
rpaduxmu.

I'padux pynxumu

y = X2

OyHKINU

y =xy =X,
y=vay =[x
rpaduueckoe pelieHne
YPaBHEHUH U CUCTEM
ypaBHECHUH

MEKY BEIMUMHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJHON BEJIUYMHBIB
3aBUCUMOCTHU OT U3MEHEHUSI APYTOH.

Pacno3snaBaTh BuIbl 3yyaeMmbixX GyHKUu. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTH
rpadukoB GyHKIMii Buga:y = X2,y = x5,y =vVx, y = |x|.
HNcnonb3oBaTh (PyHKIMOHAIBHO-TPa(UYECKUe
MpeACTABJICHM U1 PELICHUS U UCCIICI0BAHUS YPAaBHEHUN U
CHUCTEM YPaBHEHUM.

IIpuMeHaTH LG poBbIe pecypehl s TIOCTPOCHUS
rpadukoB GyHKIMN

[loBTOpEeHue 1 0000IIeHNE

[loBTOpEHUE
OCHOBHBIX IIOHSITHM U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHNE
3HAHUM

Bri0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YuCeJ, BBIYMCIEHUM, MPpeoOpa30BaHUil BbIPAKEHUM, pEeLICHUS
YPaBHEHHM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX ICUCTBUNA U
CaMOIIPOBEPKY Pe3yJibTaTa BHIYUCICHUMN, TPEOOPa30BaAHUT,
MMOCTPOEHUM.

PemiaTe 3a1a4M U3 peajibHOM )KU3HU, IPUMEHSATH
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MaTeMaTUYEeCKUE 3HAHUS JIJIsl PEIICHUS 3a/1au U3 IPYTUxX
MPEIMETOB.

Pemath TeKCTOBBIE 32]1a4M, CPAaBHUBAThH, BLIOUPATH
CIOCO0bI PEIICHUS 3a]]a4n

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102
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9 KVIACC

HanmenoBanue pazgena  |[KomnuecTBo OcHoOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

Uucna 1 BEIYMCIICHHUS. 9 Paunonanbhbie uncna, [Pa3BUBaTH NPEACTABJICHHUS O YMCIAX: OT MHOKECTBA

JlelicTBUTENIbHBIC YU CIIA UPPALMOHAJIbHBIE HaTypaJIbHBIX YHCEI O MHOKECTBA JICCTBUTEIbHBIX YHCEIL.
4yucia, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPE/ICTABICHUS
OEeCKOHEUHbIE NEHCTBUTENILHOIO YHCia KaK OECKOHEUHOU IeCSITUUHON Apoou,
JECATUYHBIC APOOH. NPUMEHSITh JICCSITHYHbIC MPUOIMKSHHS PAIIMOHATBHBIX U
MHoO»xecTBO MPPALMOHAIBHBIX YUCET.
JEUCTBUTENBHBIX MN300pakaTh 1elCTBUTEIBHBIC YUCIIA TOUKAMU
YHCET; KOOPJIMHATHOM MPSIMOU.
NENCTBUTEIIbHBIC 3anuchbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
yucia Kak NEHCTBUTENIbHBIC YUCIIA.
OECKOHEUHbIE BbINOTHATH, COUeTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
JEeCATHYHBIE TPOOH. apupMeTHYecKue JeHCTBUSA C PALlMOHAIIBHBIMU YHCIIAMU;

B3anMHO 01HO3HAYHOE HAXOAMTH 3HAUCHHUS CTEIICHEH C IIEIBIMHU ITOKAa3aTEeIIMH U
COOTBETCTBUE MEXKY  [KOPHEW; BBIYMCJIATH 3HAUCHUs YUCIOBBIX BBIPAKECHUM.
MHOKECTBOM [losryunTh NMpeacTaBjIeHue O 3HAYNMOCTH
JICUCTBUTEIIBLHBIX NEVCTBUTEIBHBIX YUCEI B IPAKTUYECKOMN JIEATEIbHOCTH
YHCeJl U MHOKECTBOM  [UEJIOBEKa.

TOYEK KOOPAUHATHON  |AHAJU3HPOBATH M /1eJ1aTh BBIBOJAbI O TOUHOCTH

PSIMOM. MPUOIMIKEHUS AEHCTBUTEIIBHOTO YKCIIa TPU PEIICHUN3a/1au.
CpaBHeHue OKpYIJIfiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
JICUCTBUTEIIbHBIX YNACEN, [MPUKHAKY PE3YyJIbTaTa BEIUYMCICHUM, OL€HKY 3HAUCHU N
apupMeTHIeCKre
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHUCJIAMH.
[Tpubnuxénnoe
3HAYCHUE BEJIUYHHEI,
TOYHOCTD
MPUOJIMKECHHUS.
OkpyrieHue yucen.
[Ipukuaka u oueHka
pe3yJIbTaTOB
BBIUHCJICHUH

YMCJIOBBIX BBIPAKECHUM.
3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTH MATEMATUKHU

YpaBHEHUs 1 HEPABEHCTRBA.
YpaBHEHUS C OJTHOMN
IIEPEMEHHOU

14

JIuHenHoe ypaBHEHUE.
Pemienne ypaBHeHui,
CBOJSILIIUXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHeHuE. Pemienue
YpPaBHCHUH,
CBOJISAIINXCS

K KBaIPATHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[Ipumepsl penieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTETIEHEU

OcBanBaTthb, 3a1IOMUHATH M IPUMEHATH rpaguuecKue
METObI IIPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CHUCTEM.

Pacno3HaBaThb 11eibie U JpoOHbIe ypaBHeHHs. PemaTh
JIMHellHbIe U KBa/IpaTHbIe YPABHEHUS, YPABHEHUS,
CBOJISIIIIMECS] K HUM, TIPOCTEHIITINE IPOOHO-
palMoHaIbHbIE YPaBHEHUS.

[Ipennaratb BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
3a/ad, 00CYyKIaTh UX U peliaTh TEKCTOBBIE 3a/1a4n
pa3HBIMH CTIOCOOaMU.

3HAKOMHTBHCS € HCTOPUEN Pa3BUTHUS MAaTEMATUKHU
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pas3noKeHneM
Ha MHOKUTEJIH.
Pemenue npodHo-
paroHaIbHBIX
YPaBHEHUM.

Pemmenne TekCTOBBIX
3a/1a4 anreOpanyeckum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €TI0
rpaduxk.

Cucrema aByx
JIMHEWHBIX YPABHEHUH
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpOu
CTEIICHU.
['paduueckas
VHTEpIIpeTanus
CHCTEMBbI YPABHEHU N

C IByMs1 [IEPEMEHHBIMH.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI

NBYX JIMHCHHBIX YPABHCHHH C IBYMS ITIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHCHUE HE
SIBJISICTCSI IMHEIHBIM.

Mcnoab3oBaTh QYHKIMOHATBEHO-Tpadrueckue
NpEeCTABICHUS JJIs pellieHHs ¥ MCCIeI0BAHNUS YPAaBHEHUIN
CHCTEM.

AHATU3UPOBATH TEKCTHI 32/1a4, PelIaTh UX arecOpandecKuM
CITIOCOOOM: MepPeXoaUTh OT CIIOBECHOUW (OPMYIUPOBKHU
YCJIOBHS 3a/1a4M K anreOpandecKoi MOJICTUITYTEM COCTaBICHHS
CHUCTEMBbI YPaBHCHHUI; pelIaTh COCTABICHHYIO CUCTEMY
YPABHECHHI; HHTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHUS MAaTEMAaTHKU
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3a/1au aire0panyecKkum

crnocooom
YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie UuTaTh, 3aNIMCHIBATH, IOHMMATh, HHTEPIPETHPOBATH
HepaBeHncTBa HEPABEHCTBA U UX HEpPAaBEHCTBA; UCTI0JIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHUIO.
CBOIICTBA. BoInoHATH peoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh IS
Jluneiinbie npeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JIUHEHHbBIC U KBAJIPATHBIC HEPABEHCTBA.
C OJIHOM mepeMeHHON  [PemaTh JIMHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX pEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl TMHEHHBIX  [KBaJpPAaTHOE HEPABEHCTBO, U pelIaTh UX; 00CYKAATh
HEPABEHCTB C OJHOMN MOJTyYEHHBIE PEUICHMUS.
NEPEMEHHON U UX MN300paxaTh pelicHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTBHA
pelieHue. YHCJIIOBOM MPSAMOM, 3aIMChIBATDH PEIICHUE C TTIOMOILBIO
KBanpaTHsbie CHMBOJIOB.
HEpPaBEHCTBA U NX Pemathb KBaJipaTHBIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBiICHUs.
I'paduueckas OcBanBaTh U IPUMEHATH HEPABEHCTBA MPU PEUICHUU
UHTEpIpeTalUs pa3nuYHBIX 33/1a4, B TOM YHCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM  |(OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIUU 16 KBanparnunas Pacno3HaBaTh BHUIBI N3y9aeMbIX (YHKIIUN;

bynkius, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napa0doJibl, OCh

WILTIOCTPUPOBATH CXeMaTHYECKH, 00bSACHATD
pacmookeHrne Ha KOOPAMHATHON TII0CKOCTH TPpauKoOB

¢dyakmmii Bupa: Y = kx,y = kx+ b,y = K Ly = X2
X
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CUMMETPHUH NapadoJIbl.

I'paduxu pyHKLIMIA:
y =kx,
y = kx + Db,
k
y =
X
y = X,
y = x,
y = vx,
y = [x]

v =%,y =x, Y = |x| B 3aBUCHMOCTH OT 3HAYCHUIA
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOMCTBA.
Pacno3snaBaTh KBaIpaTUUHYIO QYHKIUIO 1O (popmyIe.
IpuBoAUTHL NpUMeEPHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peaslbHOM XKU3HU, PU3UKH, TEOMETPHUH.

BoisiBASITH 1 0000111aTh 0COOEHHOCTHU Tpaduka
KBaJpaTUYHOU (PYHKIMM Y = ax? + bx+ c.

CTpouTh M M300paKaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (PYHKIUH, 3aJaHHBIX (OpMYyJIaMH BUAA
y=ax’, y=ax’+q,y=a(x +p)’ y=ax®+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA N3YYCHHBIX
(byHKIUN 11 UX TOCTPOSHUS], B TOM YHUCJIE€ C TTOMOIIBIO

1U(POBBIX PECYPCOB

Yuc1oBbIE
IMOCJIEN0BATEIHLHOCTH

15

IlonsaTHe yncaoBoM
IT0CJIeJOBATEIbHOCTH.
3aganue
I10CJIeJOBAaTEIbHOCTH
PEKYPPEHTHOM
dbopmynoii u

dbopmyIoii N-ro YieHa.

Apudmernueckas u
reomMeTpuiecKast
POTPECCHUMU.
®opmyibl N-TO YiIeHa
apu(pMETHIECKON U
F€OMETPUUECKOU

OcBauBaTh U IPUMEHSATH WHICKCHBIC 0003HAYCHHUS,
CTPOUTH pevdeBble BHICKA3BIBAHUSI C HCIIOJIb30BAaHHEM
TEPMUHOJIOTUH, CBS3aHHOH C MOHATHEM
MOCTICI0BATEIIHHOCTH.

AHAJIU3UPOBATH POopMyITy N-TO YIeHA
MOCJICIOBATEIIBHOCTH WM PEKYPPEHTHYIO (hOPMYITY

U BHIMUCJIATH WICHBI OCIEI0BATEILHOCTEH, 3aJaHHBIX
ATUMH HOpMYJIaMHu.

YcTaHaBJIUBATH 3aKOHOMEPHOCTH B IIOCTPOCHUH

YJICHOB.
Pacno3naBaTh apu(pMETHIECKYIO U T€OMETPUUECKYIO
MPOTPECCUU MPHU PA3HBIX CIIOCO0AX 3aTaHUSI.

MOCJICAOBATCIBbHOCTH, €CJIU BBIIIMCAHBI IICPBLIC HECKOJIbKOEE
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IIPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
MJIOCKOCTH.
JInHEenHbIN U
IKCIOHEHIIMATbHBIN
pOCT.

CI1oxHBIE MPOLIEHTHI

PemaTh 3a1auu ¢ ucnosib3oBaHueEM (HOpMyJ1 N-To yaeHa
apru(PMETHUECKON U TEOMETPUUECKOM MPOrpeccuil, CyMMBbI
[IEPBLIX N YICHOB.

MN300pamxaTh 4ICHBI NOCIECI0BATEIbHOCTA TOUYKAMHU

Ha KOOPJIMHATHOM INIOCKOCTH.

PaccmaTpuBaThs npuMepbl NMPOLECCOB U ABJEHUI

M3 peaJlbHOW KU3HU, WUIIOCTPUPYIOIIUE U3MEHEHHE B
apu(METHUECKOI MPOrpeccuu, B reOMETPUUECKON
MPOrpeccun; M300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyuecku.

PemiaTe 3a1a4m, CBA3aHHbBIC C YMCIOBBIMU
[10CJIEI0OBATEIIBHOCTSAMU, B TOM YUCIIE 3a[1a4d U3 PEAIbHOU
KM3HH C UCIIOJIb30BaHUEM IIU(PPOBBIX TEXHOJIOTUN
(371€KTPOHHBIX TA0JIUL, TpaUIECKOTO KAIBKYJISITOPA U T.I1.).
PemiaThb 3a/1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCIIE 3a1a4U
13 peajbHOM MPAKTUKH (C UCTIOJIb30BAHUEM KaJbKYJATOPA).
3HAKOMUTBHCH C MCTOPHEl Pa3BUTHs MaTEMAaTHKU

[ToBTOpEeHUE, 0000IICHNE,
cUCTeMaTHh3als 3HaHUI

18

Yucaa u
BbIYMCJIEHUS (3aIUCh,
CpaBHEHUE, JIECHUCTBUS
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOIICHTHI,
OTHOIIICHUS,
MIPOTIOPITU Y,

OnepupoBath NOHATHUSIMH: MHOXKECTBO, IOJJMHOXECTBO,
oTiepanvy HajJ MHOYKECTBAMHU;, MCIOJIL30BATh rpa@uiIecKoe
MpeACTaBICHUE MHOKECTB JJISI ONKMCAHUS PEaTIbHBIX MPOLIECCOB
U SIBIICHU, MPU PELICHUH 3374 U3 JIPYTUX y4eOHbIX
MpEeAMETOB.

AKTYaJIM3MPOBATH TEPMHHOJIOTHIO U OCHOBHbIE

neiicTBHS, CBSI3aHHbIE C YMCJIAMHU. HATYpPaJIbHOE YHCIIO,
MPOCTOE U COCTABHOE YHUCJIA, ACIUMOCTh HATypaJIbHBIX
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OKpYTJICHHE,
npuOIMKEeHHe,
OLIEHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

qKCell, IPU3HAKY IE€IUMOCTH, LEI0€ YUCII0, MOLYJIb YUCIIA,
O0OBIKHOBEHHAs U JIeCATUYHAs ApOoOH, CTaHJAPTHBINA BUJ YUCIIA,
apupMeTHUYEeCKUI KBaJpaTHbIN KOPEHb.

BBINOJIHATE AelCTBHSA, CPABHUBATDL M YIIOPAJX0YUBATH

apumeTndecKum YKClia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
Crocooom) OKPYIJISITh YHCJIa; BHITIOJHATH MPUKH/KY U OLIEHKY
pe3yJibTaTa BHIYUCICHU M.
PemiaTh TEKCTOBBIE 321a4M apU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTu4eckue 3aa4m, coJiepKaliue MpoleHTHI,
NOJU, YaCTH, BHIPAXKAIOIIIME 3aBUCUMOCTH: CKOPOCTh —
BpeMsi — PACCTOSIHHE, [IeHa — KOJUYECTBO — CTOMMOCT,
00BEM paboThl — BpeMsi — MPOU3BOJIUTEIBLHOCTH TPY/IA.
Pa30oupaTh peanbHbIe )KU3ZHEHHbBIE CUTYaIIUH,
(hopMyTHPOBATH UX HA SI3bIKE MATEMATUKH,
HAXOJAUTH PEIICHUE, TPUMEHSSI MaTeMaTUYECKUH amnmapar,
NHTEPNPEeTUPOBATH PE3YJIbTAT
AureOpanyeckue OnepupoBaTh NOHATHUAMM: CTEIICHb C LEJIBIM
BbIpPa:KeHUs nmokasareyieM, apuMETHICCKUI KBaIpaTHBIA KOPECHb,
(mpeobpaszoBanue MHOTOYIEH, airedpandeckast 1po0b, TOXKIAECTBO.
anredpanvecKux BbINoJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, no ¢popmysiaM, IpeoOpa3oBbIBATh LIEJbIE, JPOOHO-
JIOTTYCTUMBIE panroHaIbHBIE BHIPAKCHUS U BRIPAKEHUS C KOPHSIMU,
3HAYCHUS) pearn30BBIBATh PA3NI0KEHUE MHOTOWICHA HA MHOKUTEIH, B

TOM YKCJI€ C UCTI0JIb30BaHUEM (OPMYJT Pa3HOCTH
KBaJpaTOB U KBaJApaTa CyMMbI U pa3HOCTH; HAXOJAUTh
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NOIMYCTUMBIE 3HAUE€HUS IEPEMEHHBIX JIsl APOOHO-
palOHAJIBHBIX BBIPAKEHUN, KOPHEH.

MopeimpoBaTh ¢ IOMOIIBIO (POPMYIT peabHbIE MPOLIECCHI
U SIBJICHUS

DyHKINH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKuMi;
rpaduueckoe perieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMHU . QYHKIUS, TpadUK PYyHKIUH,
HYTU (YHKLIKU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHusi, yObIBaHUS, HAMOOJbIIIEe U
HauMEHbIIee 3HaYeHUS (QYHKIIUU.

AHAJIU3HPOBATh, CPABHUBATh, 00CYKIATh CBOICTBA
(yHKIUN, CTPOUTH UX IPAPUKH.

OnepupoBaTh NOHATUIMU: TIPSIMas MIPOTOPIIMOHATEHOCTD,
oOpaTHasi IPOMOPLUOHATBHOCTb, TUHEHHAS (DYHKIINA,
KBaJpaTudHas GyHKIMs, mapabdoa, runepooa.
Ncnosb30BaTh rpapuKM U1 ONPENCICHUS CBOKUCTB,
MPOIIECCOB ¥ 3aBUCUMOCTEH, JJI PEIICHHUS 3a1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEaTbHOU KU3HHU; MOJAEJIMPOBATH

C TIOMOIIIBIO TPa(hUKOB peabHbIC MPOIIECCHI U SBICHUS.
Bripaxatb ¢popmy1aMu 3aBUCUMOCTH MEXK]1y BETUYNHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» B /-9 KIIACCAX

HOACHUTEJDBHAA 3AIITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[eiiOB IIKOJbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH 1eIbI0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLIEHUH U
B3aUMHOE PAaCIOJOKEHUE, OMUPAETCS Ha JIOTMYECKYI0, JOKA3aTElIbHYIO JIMHUIO.
[leHHOCTh U3YyuYEHHs] TEOMETPUM HAa YPOBHE OCHOBHOIO o0O0IIero o0pa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOmUMCS YYUTCS TMPOBOJUTH JOKa3aTeJIbHBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKHUE YMO3AKJIIOUYEHHUS, JOKA3bIBATh HCTUHHbBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (GOPMYIUPOBATH OOpaTHbBIC
YTBEPIKJICHUS.

BTopoii 1EHHOCTBIO M3Yy4YEHHS] TEOMETPHUHU SBIACTCS HCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTAa TNPU pEIICHUHM KaK MaTeMaTHUYeCKUX, TaK M TPAKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaIbHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACTUTh
reOMETPUYECKYI0 (UTypy, ONMHUCATh CIOBAaMU JaHHBIM YEPTEX WM PUCYHOK, HAWTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCyuTaTh HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabenss uinum TpedyeMmble pa3Mepbl rapaxa Uisi aBTOMOOWIISL. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIWTENbHAS JIMHUS B H3y4eHUM reomerpuu. [lpm pemenun 3amad
NPAKTUYECKOTO XapakTepa OOYYalolIUHCs YYUTCS CTPOUTHh MaTEMaTHYECKHUE MOJIETU
peanbHbIX JKU3HEHHBIX CUTYallui, IPOBOJIUTh BBIUMCICHHS U OLIEHUBATH aJIEKBATHOCTD
MOJIyYEHHOTO pe3yJIbTaTa.

Kpaiine BaxkHO NOMYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMH  Y4YEOHBIMU
npeIMeTaMi, MOTHBHUPOBATh HCIIOJIB30BATh OMPEIEICHHUS T€OMETPUYECKUX Guryp u
MOHSITHI, JEMOHCTPUPOBATH MPUMEHEHUE TOJMYUYEHHBIX YMEHUI B (DU3UKE M TEXHHKE.
Otu cBA3u Hambomee SpKO BUAHBI B Temax «Bektopwr», «Tpuronomerpudeckue
COOTHOIICHU», «MeToj koopauHaT» U «Teopema [Iudaropay.

VYueOnpiii kKypc «l'eoMeTpus» BKJIIOYAET CISAYIONIME OCHOBHBIC pa3ieiibl
conepxkanus: «I'eomeTpuueckue (GUTYpHI U KX CBOMCTBAY, «3MepeHne reoMeTpuIecKux
BEJIIMUYMH», «J[eKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb», «/IBMKeHUs
mIockocTny, «IIpeobpa3oBanus MOI00U.

OO0miee ymciIO 4YacoB, PEKOMEHJIOBAHHBIX JUIsl M3Y4YeHUsI Y4eOHOro Kypca
«I"'eomeTpusi», — 204 yaca: B 7/ kjacce — 68 gacoB (2 yaca B HeJeN0), B 8 Kiacce —
68 wacoB (2 waca B Henenro), B 9 kiacce — 68 yacos (2 yaca B HezIeIHO).
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COJIEPKAHUE
OBYYEHUS7 KJIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMmasi, OTpe30K, JIyd. YTrou. Buasl yrios.
BeprukanpHble M cMexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapannenbHOCTD U NEPIEHIAUKYIISIPHOCTD IPSIMBIX.

Cummetrpuunbie Qurypsl. OCHOBHBIE CBOMCTBA OCeBOW cuMMeTpuu. lIpumepsi
CUMMETPHUHU B OKPYKAIOIIEM MUpE.

OCHOBHBIE TOCTPOEHMS C MOMOIIBIO LIUPKYJIS U JIMHENKHU. TpeyroiapHuk. BeicoTa,
MeauaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PAaBHOCTOPOHHUI TpEyToIbHUKUA. HepaBeHCTBO TpeyrobHUKA.

CBolicTBa M TpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHuka. [lpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U TPU3HAKK NapajuieNbHbIX NpAMBIX. CyMMa yIJIOB TpEyroJbHUKA.
Breuinue yriel TpeyroibHUKA.

[IpsMoyronbHblid  TpeyroabHUK.  CBOWCTBO  MEOUaHbl  MPSMOYTOJIBHOIO
TPEyroJibHUKa, MPOBEAEHHOW K TunoTeHyse. lIpu3Haku paBeHCTBa INPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpaMOyTroiapHbIi TpeyronsHuK ¢ yriom B 30°.

HepaseHncTBa B reomerpun: HEPaAaBEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa o O0JIbIlIeM yTJie U OoJblliel CTOPOHE TpeyroibHuKa. [leprnenaukymsp
Y HAKJIOHHAas.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeIUHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpyX HOCTb M KpYT, XOpJla U JTUAMETp, UX CBOICTBA. B3auMHOE pacmoiioxeHue
OKpy)KHOCTH W mnpsimMoi. KacatenbHas M cekymas K OKpPYXKHOCTH. OKpYX HOCTb,
BIIMCAHHAs B yroJl. BricaHHas u onuvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYereipéxyronpauku. [lapamnenorpamm, ero nmpu3Haku M CBOWCTBA. YacTHbIE
CIIy4ad apajijIeiorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBaJIpaT), MX MPU3HAKN U CBOMCTBA.
Tpanenus, paBHoOOKast Tpamnenus, e€ CBOMCTBa U Mpu3HaKku. [IpsMoyronpHas Tpanenus.

Merton yaBoenust meauansl. Llentpanbaas cumMmerpus. Teopema @aneca u reopema
O NPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue NTMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuUKa.

ITonobue TpeyroapHHKOB, Kodhduiment moxaodbus. Ilpu3Hakum momoOus
TPEYroJlbHUKOB. [IpruMeHeHue mogo0us nMpyu pemeHny MPaKTUYECKUX 3a71a4.

CpoiicTBa Tmomaneit reomerpuueckux Quryp. DopMynbl ais  TUTOMIAAH
TpEeyroibHUKa, NapaienorpaMmma, pomdba u Tpaneuuu. OTHOLIEHUE IUIOLIAJEH
MoA0OHBIX QUTyYp.

Breruncnenue rmmoniaaed TPEYyroJIbHUKOB W MHOTOYTOJIBHMKOB Ha KJIET4aTOM
Oymare.
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Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJIa MPAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXJECTBO. TpuUroHoMerpuueckue (yHKUUU YTIOB
B 30°, 45° u 60°.

BrnucanHble M LEHTpAJIbHBIE YIUIBI, YIOJ MEXAY KacaTeJIbHOM M XOpAOM. YTIJbl
MEXKy XOpAaMU U CEKyIIMMU. BrimcaHHbIe M OMMCAaHHBIE YETBIPEXYTOJbHUKN. B3anMHoOe
pacnonoxeHue ABYX OKpykHocTed. Kacanue okpyxHocTed. OOImMe KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYIIbI MPUBEICHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCHHYCOB U Teopema CUHYCOB. Perienue
NPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogodusi. [lomo6rue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIIHNX, TEOpEMa O KBaJIpaTe KacaTeIbHOM!.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIUU
HaJ| BEKTOpamMu. PazjoxeHune BEKTOpa IO [JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatet BekTopa. CKalsipHOE  MPOU3BEACHUE  BEKTOPOB, MPHUMEHEHHE
IUTs1 HAXOKJEHHUSI JUIUH U YTJIOB.

JlexkapTOBbl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHUS MPSIMOM U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEM M MNpAMbIX. MeToA KOOpIWHAT U €ro
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [JTMHA OKPY>KHOCTH. ['pamycHas u paguanHas mepa
yria, BBIYUCIIEHUE JUIMH AYT OKpYykHOcTel. [momanp kpyra, cekropa, CErMEHTa.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHHE CHUMMETpUU (Quryp (3JIeMEeHTapHbIE
npeactasienus). [lapannensueiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATHBI

IIpeameTHple pe3ynbTaThl OCBOCHHMS MPOrpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce:

Pacrio3HaBaTh M3y4eHHBIE TEOMETPUYECKHE (PUTYPHI, OMPENEIATh UX B3aWUMHOE
pacmosio)keHne, u300paxaTb TeOMeTpHUYecKue (Uryppl, BBIIOTHATH UYEPTEKH
[0 YCJIOBHIO 3ajaud. M3MmepsATh JMHEWHBIE W YIJIOBBIE BENWYMHBL. Pemare 3amaudn
Ha BBIYMCJIEHUE JIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenate rpyOyr0 OIEHKY JMHEWHBIX U YTJIOBBIX BEJIMYMH MPEAMETOB B peabHOU
KU3HU, pPa3MEpOB MPUPOJHBIX OOBEKTOB. Paznuuars pasMepbl 3THUX OOBEKTOB
10 TOPSIAKY BEJIMYMHBI.
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CtpouTh 4epTERU K TEOMETPUUECKUM 3a1a4aM.

[lonp30BaThCs NpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, UCIIOJIb30BATh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPU PEILIEHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHHS C HCIOIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCs  MpU3HAKAMM  PABEHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJBHUKOB,
CBOWCTBOM MEIUaHbI, MPOBEAEHHOW K TUIIOTEHY3€ NPSAIMOYIOJIBHOTO TPEyroJIbHUKA,
B PELIEHUN F€OMETPUUYECKHX 3a1au.

Onpenensate MapajuIebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpas3yer
¢ HUMHM cekymas. Onpenendars MapajuleIbHOCTh MPSMBIX C ITOMOIIBIO pPABEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSAMOM 0 TOUEK APYTrOU MPSIMOM.

PemaTh 3a1aun Ha KjeT4aTon Oymare.

[IpoBOIUTH BHIYMCIICHUS U HaXOJUTh YHUCJIOBbIE M OYKBEHHbIE 3HAYEHUS YTJIOB

B T€OMETPUUECKUX 3aJlayax C HMCIOJb30BAHHEM CYMMbI YIJOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBONCTB  yIJOB, OOpa30oBaHHBIX TMpPU TMEPECEYCHUH JIBYX
napajuieNIbHbIX MPSAMBIX CEKyIlel. Pemars npakTHyeckue 3a1au Ha HaX0XKJAEHUE YTIIO0B.

Brnanerp mNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENATh
OMCCEeKTPHCY yIJla U CEPEIUHHBIN EPIICHIUKYIISP K OTPE3KY KaK TeOMETpUUYECKHIEe MeCTa
TOYEK.

@opMynupoBaTh ONPEACICHUS OKPY)KHOCTH U Kpyra, XOpAel U JuaMerpa
OKPYKHOCTH, IIOJIb30BaTbCA HMX CBOWCTBAMHU. YMETb IIPUMEHATH OTU CBOMCTBA
IIPU PELLIECHUH 3a]1a4.

BitazeTs MOHATHEM OIMCAHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. [losb3oBatrbesd (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA
[IEPECEKAIOTCA B OHOU TOUYKE, U O TOM, YTO CEPEAUHHBIE NEPIECHAUKYIISAPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCA B OJTHOU TOYKE.

Bnagers mnoHATMEM KacaTeNIbHOW K OKPY)KHOCTH, TOJIb30BAThCA TEOPEMOU
O IEPIECHINKYJIIPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOUKE KaCaHMUs.

Ilonp30BaTeCsA NMPOCTEHIIMMHM TF€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh KX
MPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUSA C IIOMOIUBI0 LUPKYJIS U
JIMHEHKHU.

IIpeameTHple pe3yabTaThl OCBOSHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 KJacce:

Pacno3znaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI, TIOJIb30BAThCS
MX CBOWCTBAMHU IIPU PEIICHUN I'€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUEHUs MEAMaH TPeyroJibHHKA (LEHTpa Macc)
B PEILICHUU 3a7a4.

Bianete nmoHsiTHEM CpelHEN JIMHUU TPEYTrOJIbHHUKA W TPANEUWH, NMPUMEHATH UX
CBOWCTBA IPU PELICHUU reomMeTpruueckux 3anaad. [lonp3oBarecs Teopemon daneca
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U TEOPEMOU O IPONOPLUMOHAIBHBIX OTpE3KaX, IPUMEHATb UX I PELICHUS
[IPAKTUYECKUX 3a/1a4.

[IpuMeHsAT, npu3HaKW MNOA00US TPEYrOJbHUKOB B PELUIEHUU TIE€OMETPUUYECKUX
3a/1ad.

[lonb3oBaTbcst Teopemoirt Iludaropa gnst pemeHuss TreOMETPUUYECKUX U
MpakTH4eCKuX 3anad. CTpOUTh MATEMAaTUYECKYIO MOJENb B NPAKTUYECKUX 3aJayax,
CaMOCTOSTEIBHO J€J1aTh YePTEX U HAXOAUTH COOTBETCTBYIOIIUE JIJINHBI.

BiiageTs noHATUAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOIrO yIila IPsIMOYIOJIbHOIO
TpeyrojibHuKa. I[101630BaThCs dTUMU NMOHATUSAMMU JUIS PELICHUS TPAKTUYECKUX 3a1a4.

Boruncnars  (pa3nuuHbIMU  CIOCOOaMH) IUIOMIA[b TPEYTrOJAbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX (pUryp (MOJB3ysACh, I/lI€ HEOOXOAUMO, KaJlbKynaTopoM). IIpumMeHsaTsH
IIOJIy4YCHHBIE YMEHUS B IIPAKTUYECKUX 3a1a4ax.

Biianets NOHATUAMH BIOMCAHHOTO M LIEHTPAJIBHOIO YIJla, UCIIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJax, Yrilax MexAy XopJaMu (CeKyIIMMU) U yTiie MEXIy KacaTeabHOl 1
XOpJIOU MPU PELICHUHA T€OMETPUYECKUX 3aaY.

Bianetp DNOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, MPUMEHITh CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELLICHUH 3a/a4.

[IprMeHATh OyYEeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTHh MAaTeMaTUYECKHUE MOJEIU
UL 3a7a4  pEAJbHOM JKU3HU M IIPOBOJUTH COOTBETCTBYIOIIME  BBIYUCIICHUS
C IpPUMEHEHHEM I0J00MsI U TPUTOHOMETpUHU (IOJB3YSACh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM ).

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kJacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE DJIEMEHTHI MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHUuEe MPSIMOYTOIbHBIX
TPEyrojJbHUKOB»). HaxoauTh (C TIOMOIIBIO  KaJbKyIsATOpPa) [JWHBI W YIJIbI
JUTSI HeTaOJTMYHBIX 3HAUCHUM.

[Tonb3oBaThcss (popmMynamMu TIPUBEEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  JUIsl HAXOXKJICHHUS COOTHOIICHWNW MEXKIYy TPUTOHOMETPHUYECKUMU
BETTUYMHAMM.

Hcnonb30oBaTh TEOPEMBbl CHHYCOB M KOCHUHYCOB ISl HAXOXACHHUS Pa3THUYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEIIeHNEe TPEYTOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1a4.

Bnagets monsTHSMU TpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX uryp. [lomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMEThH
BBIYHCIISATH JUTMHBI U HAXOAHUTh YTl y TOJ00HBIX Guryp. [I[puMeHaTs cBOMCTBA TO100MS
B TMPaKTHYECKWX 3a7a4ax. YMETh TMPUBOAWTH NPHUMEPHl TOMOOHBIX  (UTYp
B OKPY’KaIOIIEM MHUpE.

[Tonp30BaThCS TEOpEeMaMH O TIPOU3BEICHHH OTPE3KOB XOpI, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBAJpaTe KacaTeIbHOM.
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[lonbp30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICIH,
NPUMEHATh MX B pEUICHUU T[EeOMETpUYEeCKMX M (u3nyeckux 3agad. [IpumeHsTh
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB JUI HAXOXKIECHUSA JJIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Braners MOHATHSMU NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI
IYyTU OKPYKHOCTH M paJMaHHOW MEphl yIyla, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTen. IIpuMeHsATh noydeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4dax.

HaxoauTe ocu (W11 HEHTPBI) CUMMETPUH (DUTYpP, TPUMEHSTH IBUKEHHUS MJIOCKOCTH
B [IPOCTEUIINX CITyYasiX.

IIpuMeHATh NOyYEHHbBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH
JUIA  3aJa4  peajbHOM JKU3HM M IIPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMpUMEHEHUWEM MojAo0us U TPUTOHOMETPUYECKUX (YHKIMI (MOJab3ysACh, Tle
HE0OXOAUMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

CMeXHBIE U
BEPTUKAJIbHBIE YTJIbI.
PaboTa

C IPOCTEUIITUMU
"YEPTEKAMMU.
M3mepeHne IMHEMHBIXH
YTJIOBBIX BEJIWYMH,
BBIYMCIIEHUE OTPE3KOBU
YTJIOB

7 KIIACC

HanmenoBanue pasgena |KonuyecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOLIUXCS

(Tembl) Kypca 4acoB coaepKaHue
[Ipocreiiue 14 [Tpocreiimue DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U OIPEICIICHUS.
reoMeTpuieckue GUrypsl u FEOMETPUYECKUE Pacno3naBaTh U3yyeHHbIE T€OMETPUUECKHUE (PUTYPBI,
ux cBoucTBa. Mzmepenue 0OBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJIOKEHUE, BHINIOJIHATH
FEOMETPUUECKUX BETUUNH IMHOroyroJjbHUK, YEPTEXK 110 YCIOBUIO 3aaUU.
loMaHasl. IIpoBoaMTH pOCTENIIME IOCTPOCHUS € TIOMOILBIO IUPKYJISIU

TMHEUKH.

M3mepaATh TUHEWHBIC U YTIIOBbIE BETUYMHBI T€OMETPUUCCKUXH
MPaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha IJ1a3» pa3Mepbl peaIbHBIX 00bEKTOB,
MPOBOAUTH I'PYOYIO OLICHKY UX Pa3MEPOB.

PemaTh 3a/1a4y Ha BRIYUCIICHUE JUIMH OTPE3KOB U BEJIMUNH
yTJIOB.

PemaThb 337241 Ha B3aMMHOE PACTIONIOKEHUE
rCOMETPHUCCKUX UTYP.

IIpoBoauTH KIaCCUDHUKALIUIO YTIIOB, BHIYUCIAATH
ITMHEHHBIC U YTII0BbIC BEJIUIUHEI, MPOBOAUTH
HEOO0X0IMMBbIE JOKAa3aTeIbHBIE PACCYXKICHMUS.
3HAKOMHUTBLCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU

TpeyroabHUKN

22

[ToHsTHE O PAaBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh Mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHUeM MPU3HAKOB).
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MEepBUYHbIC
MpeCTaBICHUS

0 paBHBIX PUTypax.
Tpu npuzHaka
paBeHCTBa
TPEYTrOJIbLHUKOB.
[Tpu3Haku paBeHCTBA
MPSIMOYTOJILHBIX
TPEYTroJIbHUKOB.
CBOMCTBO MeqHaHBI
MPSIMOYTOJLHOTO
TpPEYroJbHUKA,
MPOBEAEHHON

K TUIIOTEHY3E.
PaBHOOEApEHHBIE U
[PAaBHOCTOPOHHHE
TPEYTrOJIbHUKHU.
[Ipr3HaKku 1 CBOMCTBA
paBHOOEIPEHHOTO
TpPEyroiabHUKA.
HepaBenctBan
FEOMETPUH.
[TpssmMOyronbHBIN
TPEYTrOJbHUK C YTIIOMB
30°

BbIBOIUTH CJIeICTBUS (PaBEHCTB COOTBETCTBYIOLINX
HIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyIMpPOBaTH OINPEEIECHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJIBHOT0, PABHOOEIPEHHOT0,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
0Tpe3Ka; MepruMeTpa TPeyroJIbHUKA.

@opMyHpPOBATH CBOWCTBA U IPU3HAKU PABHOOEIPEHHOTO
TpEyTOJIbHUKA.

CTpouTh 4epTeKH, pemaTh 3aAa4M C TOMOIIHIOHAXO0XKICHUS
PaBHBIX TPEYTOJIHHUKOB.

IpuMeHSITH IPU3HAKY PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 3a7a4ax.

Mcnonb30BaTh HH(POBBIE pECYPCHI AJIS HCCJIeJ0BAHUS
CBOWCTB M3y4aeMbIX QUTYD.

3HAKOMUTBCS C HCTOPHeil pa3BUTHSI TECOMETPUU
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[TapannenbHble IpsIMBIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
[psIMBIE, UX CBOMCTBA.
Haxpecr nexaiue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YTJIBI,
0Opa3oBaHHbIE

[PY NIEPECECUEHUN
MapajuIesIbHbIX MPSMBIX
cekyteit). [Ipuznax
MapajuieIbHOCTH
MPSIMBIX Yepe3
[PaBEHCTBO PAaCCTOSTHUI

OT TOYEK OJHOU MPSAMOM

10 BTOPOU MIPSMOM.
Cymma yriioB
TPEYroJbHUKA.
BreuHue yriibl
TPEyroJbHUKA

DopMyIMpPOBATH NOHATHE [TAPAJIICIIBHBIX IIPSAMBIX,
HAXOAUTH [IPAKTUYECKUE IPUMEPHI.

M3y4yaTh CBOMCTBA yIi10B, 00pa30BaHHBIX MPU NIEPECEUCHUN
[apajyleabHbIX OpsAMBIX cexylen. IlpoBoauTe
NO0KA3aTe1bCTBA [1ApAIJIEIBHOCTH ABYX MPSIMBIX C [IOMOILBIO
YTJI0B, 00pa30BaHHBIX PU MEPECEUECHUH ITUX MPSIMBIX TPETheH
IIPSIMOM.

BeIuKMcJIATh CyMMY YIJIOB TPEYTOJIbBHUKA U MHOI'OYT'OJIbHUKA.
HaxoauTh uncioBbie U OyKBEHHbIE 3HAUEHUS YTIIOB

B TCOMETPUUYECKUX 3a7a4ax C UCIIOIb30BAHUEM TEOPEMO
CYMME€ YIJIOB TPEYIOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBLCH C MCTOPHE pa3BUTUSA T€OMETPUU

OKpyX HOCTb U KPYT.
['eomeTpuueckue
[MOCTPOEHUS

14

OKpyX)HOCTb, XOpJa U
MUaMEeTp UX CBOMCTBA.
Kacarenbnas

K OKPYKHOCTH.
OKpY>KHOCTB,
BIMICAHHAS B yTOJI.

DopMyIMpPOBATH ONIPEAEJIEHUNA. OKPYKHOCTH, XOPAHI,
MaMeTpa U KacaTesIbHOM K OKpykHOCTH. U3ydyaTh nx
CBOICTBA, MPU3HAKH, CTPOUTH YECPTEXKHU.

HccaenoBarhb, B TOM YKCIIE HCHOJIB3YS HU(POBBIE pecypehbl:
OKPYHOCTb, BIUCAHHYIO B YTOJI; IEHTP OKPY>KHOCTH,
BIIICAHHOW B YTOJI; PABEHCTBO OTPE3KOB
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[lousitue o 'MT,
IPUMEHEHHE

B 3a7a4ax.
buccekrpuca u
CEepEIUHHBIN
MEPIEHIUKYJIISP
KaK T€OMETPUYECKHE
MECTa TOYEK.
OKpY HOCTBb,
OMHUCaHHas OKOJIO
TPEYrOoJbHUKA.
OKpY>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHHUK.
[TpocTenmme
3ajaun

Ha IMOCTPOCHHE

KAacaTeJIbHBIX.

HNcnoas3oBats metoa ['MT s nokaszarenscrBa T€OpeEM O
nepeceyeHnr OUCCEKTPUC YIIIOB TPEYTrOIbHUKA U
CEpEIMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKAC
rmomoibo ['MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYKHOCTEUW TPEYroJbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPYKHOCTEM.

PemiaTh OCHOBHBIC 32/1a4M HA MOCTPOEHME: YIJia, PABHOIO
NMAHHOMY; CEPEAUHHOrO NMEPIECHAUKYJIIApA TaHHOTO OTPE3Ka;
MPsSIMOM, TPOXOAIICH YEPE3 TaHHYIO TOUKY U
NEPHeHAUKYISIPHON TaHHOM MPsSMO; OUCCEKTPUCHI TAHHOTO
yTria; TPEYTrOJIbHUKOB

MO Pa3JIMYHbIM JIEMEHTAM.

3HAKOMMTBLCH C HCTOPHEH pa3BUTHUS T€OMETPHUU

[ToBTOpEeHue, 00001ICHNE 4 [ToBTOpEHUE U Pemats 3a1a4M Ha NOBTOPEHUE, WILTIOCTPUPYIOIIUE CBS3U
3HAHUU 0000IIIeHNe OCHOBHBIX  MEXIY pa3IMYHBIMH YaCTAMH Kypca
[TOHATUN U METOJOB
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue pasgena | KoaudecTtso OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

HeTbIpEXYTroabHUKH 12 [Tapannenorpamm, ero | M300paxkaTh M1 HAXOAUTH HA YEpPTEKAX
NPU3HAKU U CBOWMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciyyan @opmMyJIMPOBATH ONpeeseHUs : MapajjieaorpaMma,
napauieIorpaMMoB npsIMOYTOJiIbHUKa, poMOa, KBajpaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOJIbHUK, Tpaneuuu, NpsIMOYTroJIbHOW Tparenuu.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh NPH PELICHUH 32124
IIPU3HAKU U CBOWCTBA. | NMPU3HAKHU M CBOMCTBA: apajiesiorpaMmma,
Tpanenus. NpsSIMOYTOJIbHUKA, poM0Oa, KBaapaTa, Tpaneluu, paBHOOOKOI
PaBHoOOKas 1 Tpaneuuu, NpsIMOYIroJbHON TpaIeluu.
IIPSIMOYTOJIbHAs IIpuMeHsTH METOA yABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
TpaneLuu. Hcnoab3oBaThs udpoBbIe pecypehl 1 UCCIIET0BAHUS
Meron ynBoeHus CBOMCTB M3y4aeMbIX (QUTYP.
MEJIMaHBbI. 3HAKOMUTBCH C MCTOPHEH pa3BUTUSA T€OMETPUU
LlenTpanbHas
CUMMETPHS

Teopema daiieca u TeopeMa 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IIOMOIIBIO HIUPKYJIS U TUHEUKH

0 MPOIOPIIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTrOIbHUKH

TeopeMa

0 TIPOTTOPIIMOHATBHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEYTroJbHUKA.

¢ ucnoJib3oBanue reopeMsl daneca u TEOpeMsl

O MPONOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA NEPECEKAIOTCSA B OJTHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JIUHUA.
[IponnoprmoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TPEYroJabHUKH. Tpu
npu3HaKa Moaoous
TPEYTrOJIbHUKOB.
[Ipumenenue
moxo0us

IIPU PELICHUU
IIPAKTUYECKUX 3a]a4

CBsI3b C IICHTPOM MaccC, HAXOAMTh OTHOIIIEHNE, B KOTOPOM
MEIUAHBI ISTSATCS TOUKOW WX IepeCceUCHUS.

HaxoauTh 0100HBIC TPEYTOJLHUKHA HAa TOTOBBIX YePTEkKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MMPU3HAKOB TO00MS.
PemaTsh 3a1a4u Ha 1OT00HBIC TPEYTOJLHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
0JIOOHBIX TPEYTOJTHLHUKOB.

IIpoBoaUTH T0KA3aTEJIBLCTBA C HCIIOIH30BAHUEM
MIPU3HAKOB MO00MS.

Jloka3pIBaTh TPH MIPU3HAKA MTOA00MS TPEYTOJIbHUKOB.
IpuMeHATH MOJIYYCHHBIC 3HAHUS TIPU PEIICHUH
TCOMETPUYCCKUX U MPAKTHYCCKUX 33/1a4.

3HAKOMUTBCS C HCTOPHETi Pa3BUTHUSA TCOMETPUHU

[ Imomans. Haxoxxnenue
IJIOIIA/IEH TPEYTOJIBHUKOB
¥ MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogo6HBIX HUTYp

14

CBoiicTBa Iomaaen
reOMETPUUECKUX
duryp.

DopMyJIbI

JUTS THIOIIAT!
TPEYroJbHUKA,
napajiesorpaMma,
Tpaneuum.
Brerancnenue
TUIOIIAJICH CIIOKHBIX

buryp.

OguajgeBaTh NePBUYHBIMH NPEACTABIEHUAMH 00 001Iei
TEOPHUH IUIOMIAIA (MEPHI), (POPMYJIHPOBATH CBOMCTBA
TUTOIIAIH, BBISICHITH UX HATJISIIHBINA CMBICIL.

BoiBoauTh hopMyIbI III01IAIM TTApaIIeiorpaMma,
TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
NpsIMOYTOJIbHUKA (KBaapata).

BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
YETHIPEXYTOJIBHUKA YEPE3 AUATOHAIA U YTOJI MEKTy HUMH.
Haxomutsb miomanu ¢puryp, n300paxx€HHbIX HA KIETYATOU
Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpanBaHUE.
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[Tnomanu guryp

Ha KJIeT4aToi Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MIPaKTUYECKUM
COJICp>)KaHHEM.
Pemienue 3amau

C MOMOIIILI0 METO/1a
BCIIOMOT'aTeIbHOMN
IJIOIIA N

Pa30upars npuMepsl HCIIOJIb30BaHNs BCIOMOTaTEIbHON
IUIOIAIN JIJISl PEIEHUS TE€OMETPUYECKHX 3a1aY.
Haxoauts miomaay nogo0HbIX Guryp.

BbIuncasiTh MIOIMAINA Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
COZIEp)KaHNEM

Teopema ITudaropa u
Hayaja TPUTOHOMETPUHU

10

Teopema Iludaropa, u
€€ IpUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
GbyHKIHI 0CTpOro
yriia IpsIMOYTOJIbLHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOILIEHUS

B [IPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

Joxka3biBaTh TeopeMy [ludaropa, ncnosb3oBarhb eé

B IIPAKTHYECKUX BBIYUCICHUSX.

D®opMyJHPOBATH ONPEICICHNS TPUTOHOMETPUUYECKHUX
GyHKIIMN OCTPOTO yriia, MPOBEPSITh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUYECKUE COOTHOLIECHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
IPSIMOYTOJILHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOXKACHUS
COOTHOUIEHUW MEXIY TPUTOHOMETPUUECKUMU (QYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHSTH NOJyYEHHbIE 3HAHUS U YMEHUS MIPU PEIICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBLCH ¢ UCTOPHUEN Pa3BUTHS T€OMETPUH

80



YTl B OKPYKHOCTH.
BrnucaHnHble 1 ONTMCaHHbBIE
YETBIPEXYTOJIbHUKHY.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEH

13

Bnucannbie u
LHECHTPAJILHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Vsl MEXIY
XOpJlaMu U
CEKYILIUMU.
Bnucannbie u
OITMCAHHEBIC
YETHIPEXYTOJILHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUUECKHUX
3ajad4.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJbHBIC.
Kacanwue
OKPY>KHOCTEU

®opMyJIMPOBATH OCHOBHBIE ONIPE/IEIICHMS], CBI3aHHBIE

C yIJIaMH B Kpyre (BIUCAaHHBIN yroJl, HUEHTPAJIbHbIN yroil).
HaxoauTthb BIIMCaHHBIE YIJIbl, ONUPAIOIIHAECS HA OJIHY IYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
peCypcoB, BIMCAHHBIE U ONIMCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOJMTH HX CBOWMCTBA U MPU3HAKH.

Hcnmonb30BaTh 3TH CBOMCTBA U MIPU3HAKHU MIPU PEILIEHUU
3aaa4
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[loBTOpEeHue, 000061IeHNE 4 [ToBTOpEHUE Pemathb 3a1a4u Ha MOBTOPEHUE, ULTIOCTPUPYIOIIUE CBA3U
SHAHHHA OCHOBHBIX IIOHATHN U | MEX]y Pa3JIUYHBIMU YacTAMHU Kypca
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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9 KVIACC

HanmenoBanue pasgena | Komnuectso OcHOBHOE OcHOBHBIE BUJIBI IEATETLHOCTH 00yYaIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Tpuronometpusi. Teopembl 16 Onpenenexnue ®opmyIHpOBATH ONpe/eSIeHUsI TPUTOHOMETPUUYECKHUX
KOCUHYCOB U CHUHYCOB. TPUTOHOMETPUUYECKUX (GYHKIHIA TyTBIX U TPSIMBIX YTIIOB.

PelieHne TpeyroJbHUKOB

bynkuuit yriaos ot 0°
o 180°. ®opmyiibl
MPUBEICHUSI.
Teopema KOCUHYCOB,
TeopemMa CUHYCOB.

BrIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB

(c paxuycoM ONMHUCAaHHOW OKPYKHOCTH).

BeiBoauTh hopMyJIbl I BBIYUCTICHHUS MJIOLIAXEH

C CINOJIb30BaHUEM TeopeM TpUronoMmerpuu (popmyna
IJIOIIAJY TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEKIY

Pemienue HUMH, (popMyITa IJIOMaan YeTRIPEXYTObHUKA Yepe3 ero

TPEYTOJIbHUKOB. JMaroHalId U YToJl MEXTy HUMH).

[MpakTH4ecKoe Pematp TpeyroabHUKH.

NpUMEHEHUE PemaTp mpakTUYeCKHE 3a1a4H, CBOISIIUECS

OKa3aHHBIX TEOPEM K HaXOXKJICHUIO Pa3IMYHBIX 3JICMCHTOB TPEYroJbHUKA
[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NOHSITHE PEOOPA30OBAHUS TTOTOOMS.

Metpuueckue
COOTHOIIIEHUS
B OKPY>KHOCTH

0 TIpeoOpa3oBaHUU
[TOTO0MSI.
COOTBETCTBCHHEIC
DIIEMEHTHI I10J00HBIX
puryp.

Teopema

0 MPOU3BEICHUU
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIICHUE JIMHEHHBIX 2JIEMEHTOB (PUTYD
npu Mpeodpa3oBaHUM MO00MS.

HaxoauTs npuMepsl mo00us B OKPYKarOIICH
JIEUCTBUTEIIBHOCTH.

BbIBOAUTH METPUUECKHE COOTHOIIEHUS MEXKy OTPE3KaAMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJIbHUKOB.

PemiaTh reoMeTprueCcKue 3aa4u M 331a4M U3 PEATbHOM
YKU3HU C UCIOJIb30BAHUEM MOJ00HBIX TPEYTOJIbHUKOB
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0 MPOU3BEICHUN
OTPE3KOB CEKYIIIUX,
TeopeMa o KBajpare
KacaTeJIbHOM.
[TpumeHeHuen
perieHuu
FEOMETPUIECKUX
Bajad

BexTopsl

12

Onpenenenue
BEKTOPOB, CJIOKECHUEH
BBIYUTAHUE BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha 4HCIIO.
Du3nyeckuii u
FEOMETPUYECKUI
CMBICJT BEKTOPOB.
PazoxxeHue BekTopa
MO JTBYM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunatet
BEKTOPA.

CkansipHoe
MPOU3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HANIpaBICHHbIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
bu3nueckuii (crsaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOXEHHMsI BEKTOpa Ha YUCIIO, HCCIEA0BATh
reoMeTpUYecKuil U (PU3NUECKUN CMBICIIBI ATUX ONEPaLUi.
Pemath reoMeTpuuecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEIEHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BbIuncisiTb CyMMY, pa3HOCTb U CKaJISIPHOE ITPOU3BECHUE
BEKTOPOB B KOOpAMHATAaX.

IIpuMeHATH CKaIIpPHOE NPOU3BEACHHUE ISl HAXO0XKICHHUS
JUIMH U YTJIOB
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MPUMEHEHHE
ITJTSI HAX O KICHHS
IJTMH U yTJIOB.
Pemenue 3amau

C TIOMOIIBI0 BEKTOPOB.
[TprimeneHue BEKTOPOB
IJIST peIIeHUs 3a/1a4
buzuku

I[eKapTOBI)I KOOpAWHATBI
Ha IMJIOCKOCTHU

JlexapToBbI
KOOPJIMHATHI TOUEK
Ha MJIOCKOCTH.
'YpaBHEHHE IPSIMO.
'YpaBHEeHUE
OKPY>KHOCTH.
KoopauHatel TOuek
[epeceyeHus
OKPY>KHOCTH U
[IPSMOM.

MeTox KOOpAMHAT IIPU
pELICHUN
FEOMETPUYECKUX
Bazay, IPaKTUYECKUX
Bagay

OcBauBaTh NOHSITHE PSIMOYTOJIBHON CHCTEMBI
KOOPJAMHAT, IEKAPTOBBIX KOOPAUHAT TOYKH.

BbIBOAUTH YpaBHEHHE MPSIMOUN U OKPYKHOCTH. BbI1easiTh
MOJIHBIN KBaJIpaT JJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ ypaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXK/IEHHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOr0 KO3 dHHUITMEHTA TPSIMOI
U pEIICHUH 3a]1a4, JIJISl OTIPECIICHUS] PACIOIOKECHUS
IPSIMO.

IpuMeHATH KOOPANHATHI IIPU PEIICHUU T€OMETPUIECKUX U
MPAKTUYECKUX 33724, JJIsl TOCTPOCHHSI MAaTeMaTHIEeCKIX
MOJENel peasIbHbIX 3a/1a4 («METO/ KOOPJIUHATY).
HHoab30BaThes 7151 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMUTBLCH € HCTOPHUEI Pa3BUTHUS TEOMETPUU
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[IpaBunbHbIE
MHOT'OYT'OJIBHUKH.
JImMHa OKpy»KHOCTHU U
[JI0IIA/Ib KPYTa.
Brruncnenue rmiomanen

[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
Yucno . Jlnuna
OKPY>KHOCTH, TyTH
OKPYKHOCTH.
Pannannas mepa
yTaa.

[L1omane kpyra,
CEKTOpa, CErMEHTA

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCA NOHATHUEM JIIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY IyTHU U paJluaHHyI0 Mepy yIJa.
IIpoBoauTh mepexon OT paguaHHON MEpHI yria

K IPalyCHOM U HA00OPOT.

OmnpeneasiTe monaas Kpyra.

BoiBoauTh popmy.ibl (B rpagyCcHOM U paJuaHHON Mepe)
JUISL JUTMH 1yT, TUIONAJeH CEKTOPOB U CETMEHTOB.
BoruncasTh mwiomaau GUryp, BKIOUAIOIIUX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTh ruiomany B 3aga4ax peajabHON KU3HU

,HBI/I)KG:HI/I}I IINIOCKOCTH

[TonsiTHE O NBM>KEHUU
[JIOCKOCTH.
[TapannenbHbIN
[EepEeHOC, TOBOPOT
[IprumeHnenue

[pY PELICHUH 3a/1a4

Pa30upars npuMepsl, WITIOCTPUPYIOLINE TOHATHS
JBUKEHUSL.

@ opmMyJIMpPOBATH OINIPEACIICHUS TapaIEIbHOTO MTEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
HAXOAUTH HETIOIBUKHBIE TOUKHU.

HaxoauTh 1IEHTPHI M OCH CUMMETPHI MMPOCTEHINUX PUTyp.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
pEIIeHNH TeOMETPUUYECKHX 33724 (pa30oupaTh IPUMEPHI).
Hcmonb30BaTh 115 TIOCTPOCHUS U UCCIIEOBAHUN

1 POBBIC PECYpPChHI

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTHU3alvs 3HAHWI

[ToBTOpEHUE
OCHOBHBIX ITOHIATUU U

OmnepupoBath NOHATHAMU: DUTypa, TOUKA, IpsMasi, yro,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PaBHOCTOPOHHHUI
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METOJI0B KypcoB 7—9
KJ1accoB, 0000IIIeHEen
CHUCTEMATH3aLIHS
BHAHUM.
[IpocTenmme
FEOMETPUYECKUE
burypsl u ux
cBolicTBa. MI3mepenue
FEOMETPUUECKUX
BEJINYVH.
TpeyroabHUKH.
[TapamienbHbie U
MEepIECHIUKYJIIPHbBIE
MpsIMBIE.

OKpYX HOCTb U KpYT.
["'eomeTpuueckue
[MOCTPOCHHUS. Y TJIbI
B OKPYHOCTH.
Brniucannelie u
OIMCAaHHBIC
OKPY’KHOCTH
MHOT'OYT'OJIBHUKOB.
[Mpsimast u
OKPY’KHOCTb.
HeThIpEXYTrOJIbHUKH.
Brnincanubie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHCA U BBICOTA TPEYTOJIbHUKA, APAILIIETIOrPAMM,
poOMO, MPSIMOYTOJIbHUK, KBAJpaT, TPANEIHs; OKPYKHOCTb,
KacaTeJabHas; paBEeHCTBO U nojodue uryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSMBIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IJI0IIab, IEPUMETD.

Hcnonb3oBath popmyJibl: IEpuMeETpa U IIIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAAN KpyTa,
00BbEMa MPSMOYTOJILHOTO Napasiiesienune1a.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP; MCIOJIb30BATDH 3TH MOHATHUS IS
NPEACTABIECHUS TaHHBIX U PELLICHUS 3a]1a4, B TOM YHCIIE

U3 IPYTUX Y4eOHBIX MPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3€M MEXIy Pa3InyHbIMU YacTAMH Kypca.
Boi0upaTh MeTO /17151 pelIeHUs 3aJa4u.

PemiaTp 3a1a4M U3 NOBCEIHEBHOM KU3HU

87



M ONTMCAHHbBIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaa
TPUTOHOMETPHUH.
Permenne o0mx
TPEYTrOJbHUKOB.
[TpaBunbHbBIC
MHOTOYTOJIbHUKHU.
[TpeobpazoBanus
MIOCKOCTH.
JIBmwxenus. [Tlonooue.
CuMMeTpusi.

[ momans.
Brruncnenue
rororanen. [momaan
MoA0OHBIX (PUTYP.
/lexapToBbI
KOOpAMHATHI Ha
[JIOCKOCTH.

BexTopsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B /-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

B coBpemeHHOM mH(PPOBOM MHUPE BEPOATHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK ¢ TOYKH 3PEHUS MIPAKTUICCKUX MPUTIOKESHUN, TaK U UX POJTH
B 00pa3oBaHNH, HEOOXOIMMOM KaXXJIOMy 4eJoBeKy. Bospactaer wucio mpodeccuid,
NpH OBJQJCHHHM KOTOPBIMH TpeOyeTcss Xopomias 0a3oBas IOATOTOBKAa B 00JacTH
BEPOSTHOCTH M CTATUCTUKH, TaKasl IIOJrOTOBKA BaXKHA JIJISl IPOOJIKEHUST 00pa30BaHUs U
JUTS YCTICIITHOM MPOQ)E€CCUOHATIBHON Kapbephl.

Kax b1l 4eToBeK MOCTOSTHHO IPUHUMACT PEIICHUS Ha OCHOBE UMCIOIIMXCS Y HETO
JaHHBIX. A i1 00OCHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHSAX HEAOCTAaTKa WIIU
n30bITKa HHPOpMAIIMM HEOOXOJUMO B TOM 4YHCIE XOpomo CHOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIILICHHUE.

VIMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTh CHOPMHPOBATH Y O0yUAIOITUXCS
(GYHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIFOYAIOIIYIO B CeOsl B KayeCTBE HEOTHEMIICMOM
COCTaBIIAIONIEH YMEHHE BOCIPUHUMATh U KPUTUYECKH AHAIM3UPOBATH MH(POPMAIIHIO,
NPE/ICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peaNbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEHIINE BEPOSTHOCTHBIC
pACYETHI.

3HaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU INpUHIUIAMH cOOpa, aHaiu3a U
NpPE/CTAaBIICHUsT JaHHBIX W3 PA3IUYHBIX cQep >KU3HM O00IIecTBa U TOCYAapCTBa
npuoOimaer oO0ydJaronuxcss K OOIIEeCTBEHHBIM HHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH pa3BMBAE€T HAaBBIKM OpraHU3alud Mepedopa W TMojacuéra dYucia
BapMAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maéT mMaTeMaTnueckuil QyHAaMeHT I (HOpMUpPOBAHUS KOMIIETEHIIHMA
B obOiacti MHPOpPMATUKH W HUPPOBBIX TexXHOJOTWH. [Ipu M3ydeHUM CTATUCTUKUA H
BEPOSITHOCTA OOOTAIMIAIOTCS TMPEACTABICHUS OO0YYaAIOMIUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeNOBaHus, POPMHUPYETCS MOHUMAHUE POJIM CTATHCTHKU Kak
MCTOYHUKA COIHMAIBHO 3HAYMMOW WHGOpPMAIMM U  3aKJIaJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUUM C NaHHBIMHU TEISIMU B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTATUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHMs BBIJCICHBI CICAYIONINE
conepkarenbHO-MeTonueckne nuHuu: «lIpencraBnenne AaHHBIX W ONHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTHY, «DIeMEeHTh KOMOWHATOPUKH», «BBeleHHe B TEOPUIO
rpadoBy.

Conepxxanne muann «lIpencraBieHre MaHHBIX W OMHCATENbHAs CTATUCTUKA
CIIy’KUT OCHOBOM I (POPMUPOBAHUSI HABBIKOB pabOThl ¢ MH(pOPMALIUEH: OT YTCHUS U
WHTEpTIpeTanui WH(GOpPMAIMU, TPEACTAaBICHHOW B Ta0nWiax, Ha auarpaMMmax H
rpadukax, 1o cobopa, IpenCTaBICHUS U aHAINM3a JAHHBIX C MCTOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTEepPUCTUK CpeAHUX M pacceuBaHud. Pabotas ¢ JaHHBIMH,
oOydaromuecs: ydaTcsi CUMTHIBaTh M HHTEPHPETUPOBATH JIAHHBIE, BBIJIBUraTh,
apryMeHTHPOBATh U KPUTUKOBATH MPOCTEUILINE TUIIOTE3bI, PA3MBIILIATh HaJ (PaKTOpaMH,
BBI3BIBAIOIMMHM H3MEHYMBOCTb, W OLICHUMBAaTh HUX BIHSAHUE HA PACCMATPUBAEMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTyuTHBHOE MNpEACTABICHUE O CIy4alHOW W3MEHUYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHJIECHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW Ul U3YYEHMUS
TEOPHUH BEPOSTHOCTEN. BONbIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTHU
OMBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAoNoAo0us CIy4aitHOro COOBITHS.
[Ipu n3yyeHuun yueOHOro Kypca o0ydarommecs: 3HaKOMSITCS ¢ MPOCTEUIIUMH METOIaMU
BBIYMCIICHUSI BEPOATHOCTEM B CIyYallHBIX JKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMHM, MO3BOJSIOIIMMHU CTaBUTh U
pemath Oosee cioxHbIEe 3a7aud. B ydeOHBINH Kypc BXOAST HaudajgbHbIE MPECTABICHUS
O CITy4ailHbIX BEIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax ywyeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYaroluXcCs
C MHOYKECTBAMU M OCHOBHBIMU ONEPALMSMH HaJ MHOKECTBAMHU, pacCcMaTPUBAIOTCS
OpuMepbl NMPUMEHEHUS [JIs PELIEHUs 3aJad, a TakKe HCIOJb30BaHUs B JIPYTHX
MaTeMaTUYECKUX KypcaX U yU4eOHbIX ITpeIMETax.

B 7-9 xiaccax uzydaercst yueOHbIN Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT paszaeinsl: «lIpencraBiaeHue HaHHBIX UM ONMCATENbHAsA CTAaTUCTUKAY,
«BeposTHOCTEY», «D€eMEHThl KOMOMHATOPUKNY, «BBesieHre B TEOpHIO rpadoBy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX I U3ydyeHUs Y4yeOHOro Kypca
«BepositHOCTh M cTaTHcTHKa», — 102 vaca: B 7 kimacce — 34 vaca (1 gac B Hemenio),
B 8 kiacce — 34 gaca (1 gac B Hegemo), B 9 kiaacce — 34 yaca (1 gac B Hezemio).

COJEPKXAHHUE
OBYYEHMUA7 KJIACC

[IpencraBienne AaHHBIX B BUAE TaOiuil, auarpamm, TpaduKoB. 3aroTHEHHE
Ta0JINII, YTEHWE W MOCTPOCHUE AMarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bnedenue uHopmanuum U3 auarpamMm U
Ta0JIML, UCTIOJIL30BAHUE U UHTEPIPETALMS TaHHBIX.

OnucartenpHash CTATUCTUKA: CpeIHEe apu(pMETHUYECKOoe, MeJuaHa, pa3Max,
HanOOJIbIIICe U HAMMEHBIIIEE 3HaUCHUST HA0Opa YMCIIOBBIX TaHHBIX. [[puMeps cirydaitHOM
M3MEHYUBOCTH.

Crny4aitHblil S5KCIepUMEHT (OTBIT) U CiIydallHOE COOBbITHE. BEpOosSTHOCTh M YacToTA.
Poip ManoBeposITHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B MPUPOJE U B OOIIIECTBE.
Momnerta u urpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepumna, pedpo. Crenenb BepinHbl. Yucno pédep u cyMMapHasi CTENECHb
BepuinH. [IpencraBnenne o cesznoctu rpada. lenu u nuknsl. [Iytu B rpadax. O0xon
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rpada (sinepoB nyTh). [IpencraBnenue o6 opueHTrupoBanHoM rpade. Pemenue 3agau
C IOMOIIIBIO TPadoB.

8 KVIACC

[IpencraBnenue NaHHBIX B BUJE TAOJIHII, TUarpaMM, rpauKkoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Oniepaliui HaJi MHOKECTBAMMU:
oObeMHEHUE, TepecedyeHue, aononHeHnne. CBOWCTBAa omnepauuid HaJ MHOKECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEINTEIbHOE, BKIIFOUeHUs. Vcronp30Banme
rpaUyecKoro MPEACTABICHUS MHOXECTB JJIsI ONHCAHUS pPeaJbHBIX MPOIECCOB U
SIBJICHUM, TIPU PEIICHUM 3a/1a4.

M3mepenne paccenBaHus JaHHBIX. Jlucriepcusi W CTAHJAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS ciydaiHoro omnbita. Ciayualinbele coObiTUs. BeposTHoCTH
coObITHH. OMNBITEI ¢ PAaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITUAMH. CydalHbBIN
BbI0Op. CBsIi3b MEXKy MaJOBEPOSITHBIMU M TMPAKTHUYECKH JOCTOBEPHBIMU COOBITUSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBolicTBa NE€pEeBbEB: €AWHCTBEHHOCTh MYTH, CYILIECTBOBAHWE BUCSYEH
BEPIIMHBI, CBA3b MEXKIY YUCIOM BEPIIMH U 4ucioM pédep. IlpaBmiio ymHOXEHUS.
Pemenue 3aay ¢ moMonuisio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTuii. HecoBmecTHbie coObiTus. DopMmyna clokKeHUsS BEpOATHOCTEH. YcCloBHas
BepoaTHOCTh. [lpaBuno ymHoxkenus. HezaBucumbie coOwiTus. [lpencraBieHue
JKCHEpPUMEHTA B BHUAE JepeBa. PelleHne 3agady Ha HAXOXKICHHUE BEPOSITHOCTEHN
C IOMOILBIO J€PEBA CIYy4YalHOr0 SKCIIEpUMEHTA, AUarpamMm Jdiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJIE TaOJHI], AUArpaMM, rpa@ukoB, WHTEPHPETALIUS
JTaHHBIX. YTeHUE ¥ MOCTpOCHUE TAa0JINII, TUarpaMm, rpauKoOB MO peaJbHbIM JIaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHuss U UYUCIO COYETAaHUH. TpeyrobHUK
ITackans. Pemenne 3a1a4 ¢ MCIOIb30BaHUEM KOMOMHATOPHUKHU.

I'eomerpuueckass BeposiTHOCTh. Ciy4dallHBI  BBIOOpP TOYKH U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KAa U U3 IyT'M OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepust McObITaHUNM 70 mepBoro ycmexa. Cepust
ucnbiTanuii bepuynnu. BeposatHocT coObITUI B cepyu UCTIBITAHUI bepHyin.

CnyvailHas BelWYMHA W pachOpelielieHHe BeposTHOCTEeW. MaremaTnueckoe
oXuaaHue u aucrepcus. [Ipumepsl MaTeMaTHUECKOrO 0KUAAHUSI KaK TEOPETUUECKOTO
CpPEHEro 3HA4YCHUs BEIMYHMHBIL. MaTeMaTU4eCKOe O0XKUIAHWE U JUCIEPCUS CIy4YallHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCIIBITAHUN bepHyIn».

[TonsiTue o 3akoHe OoJbIIKX yncell. 3MepeHre BeposiTHOCTEN C TOMOILbIO YaCTOT.
Ponb u 3HaueHue 3aKkoHA OOJBIINX YKCEN B IPUPOJIE U OOIIECTBE.
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NPEAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl OCBOCHHS MpPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurarb uH(OpManuio, NpeICTaBIEHHYIO B Tabmuuax, Ha JuarpaMmax,
MPEACTaBIIATh JaHHbIE B BUI€ TAOJIUIL, CTPOUTH AHArpamMMbl (CTOIOUKOBBIE (CTOIOYATHIEC)
U KPYrOBBI€) 110 MACCUBAM 3HAUYECHH.

OnuceiBaTh U UHTEPIIPETUPOBATH PEAIbHBIE YHCIIOBBIE JaHHBIC, INPEICTABICHHBIC
B TaONMIaX, HA AMarpammax, rpapukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apumeTnieckoe, Meinana, HauOoJblllee 1 HAUMEHbIIEE 3HAYCHUS, Pa3Max.

WmeTs nipesicTaBaeHue 0 cyyaliHOM U3MEHYMBOCTH Ha MpuUMepax 1eH, GU3nuecKux
BEJIMYMH, AHTPOIMOMETPUUYECKUX JaHHBIX, UMETh MPEACTABICHHE O CTaTUCTUYECKOU
YCTOWUYHUBOCTH.

[IpenmeTHBIC pE3yJbTAaThl OCBOCHHUS TPOrpaMMBl YYEOHOrO0 Kypca K KOHITY
oOydeHus B 8 kJacce:

W3BnekaTs u npeoOpa3oBbIBaTh MH(OpPMAIIMIO, TTPEACTABICHHYIO B BHUE TaOJUII,
auarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJI€ TAOJIHII, AUarpamMm, rpaduKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKAa3aTeNIe: CpeTHUX 3HAUCHU N
U Mep pacceuBaHus (pazMax, JUCIEPCUS U CTAHAAPTHOE OTKIIOHEHHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIE
10 pe3yJbTaTaM U3MEpPEHUN U HaOIIOACHUH.

HaxomuTh BepOSATHOCTH CIIydallHBIX COOBITUH B OMBITaX, 3HAs BEPOATHOCTU
AIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU.

Hcnonb3oBaTh Tpaduueckue MOMAEIU: JIEPEBO CIy4YallHOrO HJKCIEPUMEHTA,
auarpamMMebl Diisiepa, YuciaoBas mpsamasi.

OnepupoBaTh MOHATUSIMH: MHOKECTBO, MOJAMHOKECTBO, BBIINOIHATH OIEpPALNU
HaJl MHOXECTBAMU: O0bEIMHEHUE, TIEPECEUCHUE, JAOMOTHEHUE, TEPEUUCTATh FJIEMEHTHI
MHOJKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MpeacTaBICHUE MHOXKECTB M CBSI3€M MEXIy HUMHU
JUI. OMMCAHMS TMPOLECCOB U SBJIEHUW, B TOM YHUCJIE NPU PEIICHUM 33Ja4 U3 JPYrux
y4eOHBIX MTPEAMETOB U KYyPCOB.

IIpeameTHple pe3ynbTaThl OCBOCHHS MPOrpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kJacce:

N3Bnekars u mpeoOpa3oBbiBaTh MHGPOPMAIIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
HMCTOYHUKAX B BUJE TaOiMll, guarpamMm, TIpauKoB, NMPEACTaBIsATh JaHHBIE B BHUJIE
Talaul, quarpamm, rpadukos.
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Pemate 3amaun  OpraHM30BaHHBIM  NEepeOOPOM  BapUAHTOB, a  TaKXKe
C UCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonb30BaTh ONUCATENBHBIE XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX JTaHHBIX,
B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPbI PACCEUBAHUSI.

HaxoauTe 4acTOThl 3HAYEHUH M YacTOThl COOBITUS, B TOM YHUCJE MOJIb3YAChH
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOEHUH.

HaxoauTe BEpOSATHOCTH CIydyalHBIX COOBITUI B M3YYEHHBIX ONBITaX, B TOM YHUCIE
B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHUSAX HCIBITAHUIMA
110 TIEPBOI'O yCIexa, B CEPUAX UCHBITAHUN bepHysuu.

HNmets nipencTaBiieHUe O CIy4alHOM BEJIMYUHE U O PACIIPEICIIEHUN BEPOSITHOCTEM.

Nmerps mnpencraBieHrMe O 3aKOHE OOJIBIIMX YHUCENT KaKk O [MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHCEN
B IIPUPOJIE€ U OOILIECTRE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonmuectBo OcHOBHOE cojiepKaHuE OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBienue JaHHBIX 7 [MpencraBienne JaHHBIX OcBauBaTh cOCO0OBI IPE/ICTABIICHUS

B TaOnmmax. [IpakTudyeckue
BBIYHCIICHUS 110 TA0TMIHBIM
naHHBIM. VI3BJICUCHHE 1
MHTEPIPETANs TA0TMIHBIX
naHHbIX. [IpakTHYeckas
pabota «TabmauIb.
['paduueckoe
Mpe/ICTaBlICeHNE TaHHBIXB
BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX )
muarpamMm. UrteHnue u
MOCTPOCHUE TUATrPaMM.
[Tpumepsl neMorpaduaeckux
TIarpaMm.

[MpakTruueckas pabora
«JlmarpaMmMbD»

CTATHCTHYCCKHX JTAHHBIX M YUCJIIOBBIX MaCCHBOB
C TIOMOIIBIO TAOJUI] ¥ TUArpaMM C HCTIOTh30BAHUEM
AKTyaJIbHBIX M BOXKHBIX JIAHHBIX (eMorpaduuecKkue
NaHHBIC, POU3BOICTBO MMPOMBIIUICHHON 1
CCIIbCKOXO3MCTBCHHOM ITPOYKIINHU, OOIIICCTBCHHBICH
MIPUPOTHBIC SBIICHHS).

M3y4aTh MeTOAbI PA0OTHI C TAOJUIHBIMH U
rpadIeCKUMH TIPECTABICHUSMH JTaHHBIX C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB B XOJIC
MPAKTUYECKUX pabOT

OnucarenbHas CTaTUCTHKA

YwucioBeie HaOopbl. CpenHee
apu(pMETHIECKOE.
MenuaHa 4uciIoBOro Habopa.

OcBauBaTh NOHATHS: YUCIIOBOM HaOOP, Mepa
[EHTPaJIbHON TeHACHIUU (Mepa LUEHTPa), B TOM YHCIIE
cpenHee apudpMETHIECKOE, MEIHaHa.
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'Y CTOMYMBOCTL MEIUAHBI.
[MpakTuueckas pabora
«CpeHne 3HAaUCHUS.
HaunOounplliee 1 HaMMEHbBIIIEE

Pazmax

BHAYCHUA YN CIIOBOI'O Ha6opa.

OnuchIBaTh CTATUCTUYECKNE JAHHBIE C TOMOILBIO
cpelnHero apuMeTHIecKoro u Meauansl. Pemarp
3a/1a4u.

MN3y4aThs CBOMCTBA CPETHUX, B TOM YUCJIIEC
MOMOIIBIO IUPPOBBIX PECYPCOB, B X0O/I€
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHUS . HAUOOJIbIIIEE U HAMMEHBIIIEE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pemartp 3aga4u Ha BEIOOp criocoOa onucaHus
NTaHHBIX B COOTBETCTBUU C IPUPOJOI JaHHBIX U
LEJIAMUA MCCIIEIOBAHUSA

CnyqaﬁHa;I N3MCHYNBOCTD

CiyvaiiHasi "3BMEHYUBOCTD
(mpumepsr). YacToTa
BHAYEHUI B MACCUBE
ma"HHbIX. [ pynnupoBka.
['mcTorpammsi.
[MpakTudeckas paboTa
«Crny4daitHasi UBMEHYUBOCTB)

OcBauBaTh MOHATHS . YACTOTA 3HAYCHUHN B MaCCUBE
NTaHHBIX, TPYNIUPOBKA JAHHBIX, THCTOrpaMMa.
CTpouTh 1 AaHAJIU3UPOBATH TMCTOIPAMMBI,
MoAOUPATH MOAXOISIIIUHN 1Iar TPYNIUPOBKHU.
OcBauBaTthb rpaduuecKue IpeJaCTaBICHUS Pa3HbIX
BUOB CIIy4aiiHOM U3MEHUYUBOCTH, B TOM YHCJIE

C TIOMOIIBIO MU(GPOBBIX PECYPCOB, B XOE
MPAKTUIECKON pabOThI

Brenenue B Teoputo rpadoB

['pad, BepmmHa, pedpo.
[IpencraBnenue 3agauun

c momorsio rpada. CteneHnb
(BaJIEHTHOCTH) BEPIIUHBI.
Ywucmo pébep u cymmapHas
cTerneHp BepiuH. Llens n

OcBauBaTh NOHSATHUS: Tpad, BepiiuHa Tpada, pedpo

OcBauBaTh NOHATHS: ITYTh B Tpade, 3ilJIepoB NyTh,
00xo1 rpada, opueHTHPOBAHHEIH Tpad.
PemiaTp 3a1a4M Ha ITOMCK CYMMBI CTENICHEN BEPIIMH

rpada, cTernenp (BaJ€HTHOCTh BEPIUHBI), 1T U ITHKIL.
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uuki. [TyTs B rpade.
[IpencraBieHue O CBA3HOCTHU
rpada. O6xox rpada
(SWIEPOB MYyTH).
[IpencraBnenue

00 OPUEHTUPOBAHHBIX

rpadax

rpacda, Ha MOUCK 00X0/a rpada, Ha MOUCK MyTeiB
OpPUEHTUPOBAHHBIX rpadax.

OcBauBaTh ClIOCOOBI TPEJCTABICHUA 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUHN, TEOPHH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO TPadoB (KapThl, CXEMBI,
DIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHBIE COOTBETCTBHS)
Ha TIpuMepax

BeposiTHOCTH 1 yacToTa
CITy4aHOT'O COOBITHS

CityyaiiHbIM ONBIT U
ClIy4yaliHOE COOBITHE.
BepossiTHOCTH M yacToTa
coObITHs. Postb
MaJIOBEpOSTHBIX U
MPaKTUYECKU TOCTOBEPHBIX
COOBITHI B IpUpOJIe U

B oOmiecTBe. MoHeTa u
MrpaibHasi KOCTh B TEOPUU
BEPOSITHOCTEM.
[MpakTruueckas pabora
«YacToTa BBIMAICHHS OpJIay

OcBauBaTh NOHATHSA: CIIYYaHBIM ONBIT U CIy4aiiHOE
coOBITHE, MAJIOBEPOSITHOE M MPAKTUYECKUIOCTOBEPHOE
coObITHE.

MN3yyaTh 3HAUUMOCTHh MAJIOBEPOSTHBIX COOBITUIB
MPUPOJIe U 00IECTBE Ha BAKHBIX MIPUMEpPaX

(aBapuu, HECYACTHBIE CIy4aH, 3al[UTa IEPCOHAIBHOM
uH(pOpMaINY, epeava TaHHbIX).

M3yyaTh poiib KIACCUYECKUX BEPOSITHOCTHBIX
MoJiesiei (MOHeTa, urpajibHasi KOCTh) B TEOPUHU
BEPOSITHOCTEN.

Ha0urogaTh U M3y4aTh 4acTOTYy COOBITUM B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJE C TMOMOIIBIO IMUPPOBHIX
pECYpPCOB, B XOJI€ MTPAKTHUECKON PadbOThI

O0600m1eHME,
cUCTeMaTHh3alnsa 3HaHUU

[IpencraBieHue TaHHBIX.
OnucaTtenbHask CTATUCTHKA.
BeposTHOCTH Cily4aitHOTO
COOBITHS

[1oBTOPSATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemiaTe 3a1a4m HAa IPEACTABICHUE U ONUCAHUE
JTAHHBIX C TOMOUIBIO U3YUYEHHBIX XapAKTEPUCTHK.
O0cykaaTh NpUMepbI CTy4YalHbIX COOBITHIA,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, UX POJIK B IPUPOJE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO
JACOB I10 ITPOI PAMME

34
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8 KJIACC

HaumenoBanue paznena |KonnuecTBo OcCHOBHOE cojiepKaHuE OCHOBHBIE BU/IBI ICSATEIHLHOCTH 00 y4aIOIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBienne TaHHBIX. [1oBTOPATHL H3YYEHHOE U BHICTPANUBATH CUCTEMY

7 xiacca

OnucarenbHasi CTATUCTHUKA.
CiyuaiiHasi ”3BMEHYUBOCTb.

Cry4aitHble COOBITHSI.
BepossTHOCTH M 4aCTOTBHI.
Kiaccuueckue monenu
TEOPHUH BEPOSITHOCTEN
MOHETa U UTPAJIbHASI KOCTh

Cpeanue ynciaoBoro Habopa.

BHAHUU.

Pemath 3a1a4u Ha NPEACTABICHUE U ONMMMCAHUE JAHHBIX
C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTUK. PemiaTh
3ala4M Ha MPEACTABICHUE TPYNITUPOBAHHBIXJAHHBIX U
ONMCAHUE CIIyYalHOU M3MEHUYMBOCTH.

Pemats 3a1a4u Ha ONPEAECIEHUE YACTOTHI

CITy4alHBIX COOBITUH, 00CYKIEHUE PUMEPOB
CITy4alHBIX COOBITUN, MAJIOBEPOSITHBIX U TTPAKTUYECKHU
TOCTOBEPHBIX CIIYYalHBIX COOBITHI, UXPOJIHU B

[MPUPOJIE U KU3HU YEITOBEKA

OnucareapbHasg CTATUCTHKA.

PaccenBanne naHHBIX

Otknonenus. Jlucnepcus
YHCIIOBOTO Habopa.
CtranaapTHOE OTKIOHEHUE
YHCIIOBOTO Habopa.
J/InarpamMmmbl paccenBaHus

OcBauBaTh NOHSITUSA: JUCIICPCHA U CTAHAaPTHOC
OTKJIOHCHHC, UCIIOJIB30BATb OTH XaPAKTCPUCTUKN
AJIA OIIMCAHHA PAaCCCUBAHNA JaHHBIX.

BbIIlBI/IFaTL runorTe3bl 00 OTCYTCTBHUH UJIKM HAJINYNUH
CBA3H I10 JruarpamMmamM pacCCruBaHUA.

CTpOI/ITb AquarpaMmbl paCCCUBAHUS 110 MMCIOIIHMMCAA
HaHHbIM, B TOM YHCJIC C IIOMOIIIBIO KOMIIBIOTCPA
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MHoOXkecTBa

MHOK€eCTBO, IIOJIMHOKECTBO.

Onepanuu HaJ MHOKECTBAMMU:

00beIMHEHNE, TIEpPECEUCHUE,
TOTIOJTHEHHE.
CBoiicTBa onepauui
HaJ MHOXXECTBAMH:
MepPeMeCTUTENBHOE,
COoueTaTeNbHOE,
pacnpeneanTenbHoe,
BKITFOUCHHUSI.
['paduueckoe
[peJICTaBICHNE
MHOKECTB

OcBanBaTh NOHATHS . MHOXKECTBO, DJIEMEHT
MHOECTBA, IIOJAMHOXKECTBO.

BopINOTHATH ONepanuy Ha/l MHOKECTBAMU:
00BbEIMHEHUE, IEPECEUCHUE, TOTIOTHEHHUE.

M cnonb30BaTh CBOKCTBA: IEPEMECTUTEIBHOE,
COUYETATENIBHOE, PACIIPEEIUTEIIBHOE, BKIIFOUCHUS.
Hcnosb30BaTh rpayuueckoe MpeicTaBIeHUE
MHOYECTB [P OMMCAHUH PEATBHBIX IIPOLIECCOB U
SIBIICHUM, MIPY PEILICHUHU 3a/1a4 U3 IPYTUX YUYECOHBIX
MPEAMETOB U KYpCOB

BeposTHOCTH Clly4aitHOTO
COOBITHS

DneMEeHTapHbIE COOBITHS.
Cry4aitHble COOBITHSI.
braronpusTcTByIOIMIME
BIEMEHTApPHBIE COOBITHUS.
BepostHOCTH COOBITHI.
OnBITH C PABHOBO3MOKHBIMH
PIEMEHTAPHBIMU COOBITHSIMHU.
CrydaiiHbIi BBIOOD.
[MpakTrueckas pabora
«OTBITHI

C PaBHOBO3MOYXHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
CJIy4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOJKHBIE DJIEMEHTAPHBIE COOBITHS.
PemaTth 3a1auu Ha BBIYUCIICHUE BEPOATHOCTEMN

COOBITHIA 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CJIy4alHOTO OIBITA.

Pemath 3a1a4M Ha BEIYUCIICHUE BEPOSTHOCTEM
COOBITHI B OIBITaX C PABHOBO3MOXXHBIMU
DIIEMEHTAPHBIMU COOBITHSIMH, B TOM YHCIIC

C ITIOMOIIIBIO KOMIIBIOTEPA.
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PIEMEHTAPHBIMHU
COOBITUSMU

IIpoBoAUTH U U3y4YaTh ONBITHI

C PaBHOBO3MOXHBIMH 3JI€EMEHTAPHBIMU COOBITUIMU
(C UCTI0IB30BAaHUEM MOHET, UTPAIbHBIX KOCTEH,
ApyTUX MOJieiel) B X0/1€ MPAKTUYECKOU paboThI

Brenenue B Teoputo rpadon

/lepeBo. CBoiicTBa iepeBa:
€IMHCTBEHHOCTbD IYTH,
CYLIECTBOBAaHUE BUCSIYEN
BEPILHUHBI, CBA3b MEXKTY
YUCIIOM BEPILIUH U YHUCIOM
pEoep. IIpaBmiio yMHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 6e3 nukia,
BHCsTYasl BEpIIMHA (JTUCT), BETBb JCpPEBa, MyTh

B JIepEBE, TMaMETP JIepeBa.

M3yuaTh cBOiiCTBA JcpeBa: CYIICCTBOBAHUE BUCIUYCH
BEPIIMHBI, CAMHCTBEHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMM, CBSA3b MEK/y YHMCIIOM BEPIIUH U YHCIIOM
pEdep.

PemaThb 3aa4u Ha MMOVCK M NIEPEUNCIICHHUE ITyTEHB
nepese, ONpeielieHNe YUCiia BepIIUH Win pédepn
nepese, 00xX0] OMHAPHOTO JepeBa, B TOM YHUCIIE C
NPUMEHEHUEM TIPaBHIa YMHOKCHUS

Cry4aitHpie COOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHEeHNE U TIepeceueHne
coObITHii. HecoBmecTHbIE
coObrTusi. @opmyia
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBuino yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEPOSITHOCThH. HezaBucumele

OcBauBaTh NOHATHSI: B3aUMHO TIPOTHUBOITOJIOKHBIC
COOBITHS, OTIEpaIliy HaJl COOBITUAMH, OOBETUHCHHE 1
nepeceueHrue coobITul, Truarpamma Jiinepa (Dinepa—
BenHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHS.
M3yuyaTh TeopeMbl O BEPOSTHOCTH O0BEAMHEHUS

NBYX COOBITHI (POPMYJIIBI CIIOKEHUS BEPOATHOCTEN ).
Pemathb 3a1a4u, B TOM YKCJIE€ TEKCTOBBIC 3aa4H

Ha OMpeJieJIEHHE BEPOATHOCTEW 00BEUHEHUS U
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coobiTus. [IpencraBienue
CJIy4aliHOTO DKCIIEpUMEHTA
B BUJIE JIepeBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsIMOii, TuarpaMm Ditsiepa, GopMyJibl CI0KEHUS
BEPOSATHOCTEH.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEPOSATHOCTEN, YCIIOBHASI BEPOSATHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYYAHOTO OMBITA.

M3yuaTh cBoiicTBa (ONpeesieHtsl) He3aBUCUMBbIX
COOBITHIA.

PemiaTe 3a1a4M Ha ONPEACIICHNUE U UCIIOJI30BAHUE
HE3aBUCUMBIX COOBITHIA.

PemiaTe 3a1a4M Ha TOUMCK BEPOATHOCTEN, B TOM
YKCJIE YCIOBHBIX, C UCIIOJIB30BAaHUEM JIEpEBa
CJIy4allHOI'O OIIbITA

O06o061enue,
cucTeMaTHh3alysa 3HaHUU

[MpencraBieHne TaHHBIX.
OnucarenbHas CTATUCTHKA.
['padsl. BepostHOCTH
CITy4aliHOT'O COOBITHS.
JneMEeHThl KOMOWHATOPHUKHU

IloBTOPSATH N3yUYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUMU.

PemaTh 3a1aum Ha IPEACTABICHUE U ONUCAHUE
NMAHHBIX C TOMOIIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
Pemathb 3a1a4u c npuMeHeHHEeM rpados.

PemaTh 3a1a4M Ha HAXOXKJICHUE BEPOSITHOCTH
CIIy9aifHOTO COOBITHS 11O BEPOATHOCTSIM
DIIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX

C PaBHOBO3MOJKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemath 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bETMHEHUS U TIEpEeCEUCHUs COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MPEICTABICHNUN U AEPEBA CIIYYAWHOTO OIIBITA.
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Pemathb 3a1a4u Ha riepeyrcIeHre KOMOMHAIIUN
(drcrna mepecTaHOBOK, YHUCIIa COYETaHUN),

Ha HaX0XK/IEHHE BEPOSATHOCTEN COOBITHI €
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YUCIIEC
MCII0JIb30BaHUEM TpeyroiabHuka [Tackamns

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

34
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9 KVIACC

HaumenoBanue pasznena |KoanuecTBo OcHOBHOE coziepKaHue OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00YyYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEeHuUe Kypca 4 [IpencraBnenue TaHHBIX. I1oBTOPATHL N3yUEHHOE U BHICTPAUBATH CUCTEMY

8 kimacca

OmnucarenpbHas CTaTUCTHKA.

Onepanuu HajJ COOBITUSIMH.

HezaBucuMocTb COOBITUIA

3HaAHUH.

PemaTh 3a1a4m Ha IPEICTABICHUE U ONIUCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEICTABJICHUN U JIEPEBA CIIYYAUHOTO OIIbITA.
PemaTth 3a1a4u Ha repeyrcieHre KOMOMHAITAN
(durcrna mepecTaHOBOK, YHCIIa COUETAaHUN),

Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHI

C IpUMEHEHUEM KOMOWHATOPUKH, B TOM YHCJIE

C MCMOJIb30BaHuEM TpeyroibHuka [Tackamns

DneMeHThl KOMOWHATOPUKHU

[lepecranoBku. @akTopuail.

CoueTaHus ¥ 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackans. [TpakTnueckas
paboTta «Bwrunciieane
BEPOSITHOCTEN

C UCIIOJIb30BAaHUEM

OcBauBaTh NOHATHSA. KOMOMHATOPHOE MPABHIIO
YMHO>KEHUS, YIOPSI0UCHHAs Mapa, TPOKa 00HEKTOB,
NePEeCTaHOBKA, (haKTOpHAI YUCIIa, COUETAaHHUE, YUCIIO
COYETaHUW, TpeyroJapHUK llackans.

PemiaTe 3a1a4m Ha IEPEUNCIICHUE YIOPSAOYEHHBIX
nap, TpO€K, NEPEUYUCICHUE EPECTAHOBOK

Y COYETAHUM 3JIEMEHTOB Pa3JIMYHbIX MHOXKECTB.
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KOMOMHATOPHBIX () YHKIUN
AJIEKTPOHHBIX TAOIUI»

PemaTh 3a1a4u HAa TPUMEHECHHE YUCITA COYCTAHUM

B anreOpe (CoKpaléHHOe YMHOXKEHNE, OMHOM
HproToHa).

Pemath, npuMeHsisi KOMOMHATOPHKY, 3a/1a4l

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM YHCJIC C TIOMOIIBIO
AJICKTPOHHBIX TAOJIUIT B XOJI€ TIPAKTUICCKON PabOTHI

FeOMeTpI/ILICCKaH
BCPOATHOCTD

I'eomeTrpuueckas
BEpOATHOCTh. CirydaliHbIN
BBIOOD TOYKHU U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPYKHOCTH

OcBauBaTh NOHSATHE FCOMeTpH‘ICCKOﬁ BCPOATHOCTH.
Pematn 3aJavdM Ha HAXO0XICHUC BGpOSITHOCTCﬁ

B OIIbITax, MMpCACTABUMBIX KaK BLI60p TOYCK

N3 MHOTI'OYT'OJIbHUKA, Kpyra, OTPC3Ka HJIN OAYyT'U
OKPYKHOCTH, YUCJIOBOT'O ITPOMCIKYTKA

Hcnbeiranusa bepryium

HcneiTanue. Ycnex u
Heynada. Cepust UCTIbITAaHUN
110 TIEPBOTO ycrexa.
Hcneiranusa bepnymm.
BepositHOCTH COOBITHI

B CEPUU UCITBITAHUI
bepnymnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnymnny»

OcBanBaTh NOHATHSA UCIIBITAHUE, JIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
UCIIBITAHU, HACTYIJIEHUE MEPBOr0 ycuexa
(Heynaum), cepus UCIIbITaHUM bepHyIu.

Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUN JI0 IEPBOTO yCTIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYJIIBI CyMMBI
F€OMETPUUECKON MPOTPECCHH.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpPEeAECIEHHOIO YHACIIA YCIIEXOB B CEPUU UCTIBITAHUM
bepnynu.

N3yyaTs B X01€ NpaKTH4eCKO padoThl,
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B TOM YHCJIE C MOMOILBIO HU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnyinu

CiyuaiiHasi BeJIMYMHA

CiyyaiiHasi BeIMYMHA U
pacrpeneneHme
BEPOSATHOCTEH.
MaremaTnueckoe 0KUIaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBI. [IpumMepsl
MaTeMaTHYECKOTO OKHIaHHS
KaK TEOPETUYECKOTO
CpEeHEero 3Ha4eHUsI
BEJINYMHBI.

[lonsiTue o 3aKkoHe OOIBIINX
yucell. M3mepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [ I[pumeHeHue 3akoHa
OOJIBIINX YHCETT

OcBouTH MOHATHS . ClTyyaiiHasl BEJIMYMHA, 3HAUYCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEACIICHUE
BEPOSATHOCTEHN.

N3yuaThs 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMYUH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUYUBBIE BEIMUUHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJEIbHBIX CITyYalHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATILHOM KOCTH, CO CITyYalHBIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUUYECKOE OKUIAHUE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CITyYalHON BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOTO Habopa.

PemiaTp 3a1a4M Ha BEIYMCIICHUE MAaTEMATUUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIyYalHOU
BEJIMYMHBI 110 33ITaHHOMY PacCIpEeIeICHUIO, B TOM
YUCIIe 3a/71a4, CBS3aHHBIX CO CTPAXOBAaHUEM U
JOTEPESMH.

3HAKOMHMTBHCS C MATEMAaTUYECKUM OXKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHNM, B TOM
YHCJIE PACIPEICTICHUS CTYYaHHON BEJIMYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCTIIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMHTHCSH C 3aKOHOM OOJbITUX uncen (B hopme
bepnyiiamn): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MepeHUE BEPOATHOCTEN

C MOMOIIIbIO YacTOT. O0CYKIAATH POJIb 3aKOHA
0O0JBIIMX YKcesl B 000CHOBAaHMHM YaCTOTHOTO METOAa
U3MEpPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTU B U3MEHUYHMBBIX
SIBIICHUAX, POJIb 3aKOHA OOJBIINX YHCEI B IPUPOJE U
B )KM3HU YeJIOBEKa

O60061IeHNE, KOHTPOJIb 10 IIpencraBiieHre TaHHBIX. I1oBTOPATH N3YyYEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHasi CTaATUCTUKA. 3HAaHUM.
BeposTHOCTB CiiydaitHOTO PemaTs 3agaum Ha NpeACTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTaHHBIX.
komOuHatopuku. CitydaiiHple | PemaTh 3a1a4d Ha HAXOXKJICHUE BEPOSTHOCTEMH
BCJIMYUHBI M paCHpCACICHUA COOBITHI, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH 00BEIMHEHNUS U TTEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOSATHOCTHU B OTIBITAX
C CEpUSAMU CIYyYaHBIX UCTIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI PAMME
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Ipunoocenue I k padoyeil mporpamme 1o

MaTE€MaTHKE

INOYPOYHOE INTAHUPOBAHHUE

5 KVIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kourpoasubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTeibHbIE
padoThl padoThI
pecypcsbl
1 Hecarnunas cucrema cuucieHus. Psan 1 bubnuorexa [JOK
HaTypaJbHbIX YUCEI https://m.edsoo.ru/f2a0ccOc
5 JecstuuHas cuctema cuucieHus. Psy 1
HaTypaJIbHbIX YHCET
. bu6mmoreka [JOK
3 Hatypan . Yucno 0 1
TYPAIBHBIL PA. aet https://m.edsoo.ru/f2a0cafe
4 Harypaneshnsiit psg. Yucno 0 1
5 HarypanbsHble uncna Ha 1 bubnunoreka [JOK
KOOPJIMHATHOM MPSIMO https://m.edsoo.ru/f2a0e0fc
6 HarypanbsHble uncna Ha 1 bubnunorexa [JOK
KOOPAMHATHOU MPSIMO https://m.edsoo.ru/f2a0e2a0
7 HarypanpHble uncia Ha 1 bubnuoreka [IOK
KOOPJIMHATHOM MPSIMOi https://m.edsoo.ru/f2a0e426
8 CpaBHeHMe, OKpYIJIEHUE 1 bubnunoreka [JOK
HaTypaJbHBIX YHACEII https://m.edsoo.ru/f2a0ce32
9 CpaBHeHME, OKpYTJIEHUE 1 bubnunoreka [JOK
HaTypaJbHbIX YHACEII https://m.edsoo.ru/f2a0cf54
10 CpaBHeHMe, OKpYTJIEHUE 1 bubnmoreka [JOK
HaTypaJbHbIX YHACEII https://m.edsoo.ru/f2a0d300
11 CpaBHeHuE, OKpYIJIEHUE 1 bubnuorexa [IOK
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HaTypaJbHBIX YHUCCII

https://m.edsoo.ru/f2a0d440

CpaBHeHue, OKpyrieHue

12
HaTypaJIbHbIX YHCET
13 Apudpmernueckue 1eicTBUS C bubnuorexa [JOK
HaTypaJbHBIMH YHCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmernueckue AeMCTBUS C bubnuorexa [JOK
HaTypaJbHBIMU YUCIaMU https://m.edsoo.ru/f2a0f5ha
15 Apudmernueckue AeMCTBUS C bubnuorexa [JOK
HaTypaJbHBIMU YHCIaMU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue AeMCTBUS C bubnuorexa [JOK
HaTypaJbHBIMHU YHCIaMU https://m.edsoo.ru/f2a0fd8a
17 ApubmMernueckue TeUCTBUS C bubnuorexa [JOK
HaTypaJbHBIMH YHCIIAMU https://m.edsoo.ru/f2a1015e
18 ApubmMernueckue TeUCTBUS C bubnuorexa [JOK
HaTypaJbHBIMH YHCIIAMU https://m.edsoo.ru/f2a10c3a
19 ApubdmMernueckue TeUCTBUS C bubnunoreka [JOK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJS TP CIIOXKEHUU U
20 MHO)KGHI/II/Iy CBOfII)CTBa €UHULBI IPU bubmotera [JOK
Y ’ P https://m.edsoo.ru/f2al04ec
YMHOKEHUHN
CBoiicTBa HYJIS MPU CIOKEHUH U
21 YMHO>KEHUH, CBONCTBA €UHUIIBI TIPU
YMHO>XEHUHU
IlepemecTuTENBHOE U COUETATEIBHOE
29 CBOMCTBA CJIOKEHUS U YMHOKEHUH, bubnuoreka [IOK

pacnupeaCIMTCIbHOC CBOMCTBO
YMHOKCHHUA

https://m.edsoo.ru/f2a0ef3e
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IlepemecTUTENBHOE U COYETATENIBHOE
CBOMCTBA CIIOKCHUS U YMHOXKEHU,

23
pacnpeenuTebHOE CBOMCTBO
YMHOKEHUS
[TepemecTUTEIHPHOE U COYETATEIHLHOE
24 CBOMCTBA CIIOKEHUSI U YMHOXKEHUS,
pacnpeenuTebHOE CBOMCTBO
YMHOKCHUS
o5 Jlenutenu u KpaTHBIC YHCIIA,
pa3oKeHue Yncia Ha MHOKHUTEITH
26 Jlenutenu U KpaTHBIE YHCIIA, bubnnorexa [JOK
pa3yioKEeHUe Yuciaa Ha MHOKUTETU https://m.edsoo.ru/f2a116b2
97 Jlenutenu u KpaTHBIE YHCIIA,
paslioKeHUe Yrciia Ha MHOKUTEITH
28 Jlenenue ¢ octaTkoM bubmorera [JOK
https://m.edsoo.ru/f2al116c
bu6mmoreka [JOK
29 €JICHHE C OCTATKOM
2 https://m.edsoo.ru/f2all4fa
30 [IpocThie 1 cocTaBHBIC YKCIa bubmmotera [JOK
https://m.edsoo.ru/f2a11a90
31 [IpocThle U coCcTaBHBIC YHCIIA bubmotera [JOK
P https://m.edsoo.ru/f2allbb?2
39 [Ipu3naku nenumoctu Ha 2, 5, 10, 3, bu6mmoreka [JOK
9 https://m.edsoo.ru/f2a11806
33 [Ipu3naku nenumoctu Ha 2, 5, 10, 3, bu6mmoreka [JOK
9 https://m.edsoo.ru/f2a1196e
34 UucnoBbie BEIPAXKEHUS; TOPAJIOK bu6nmoreka [JOK

NEeNCTBUN

https://m.edsoo.ru/f2a11f18
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YwucaoBkie BBIPAKCHUA; IOPAAOK

bu6mmoreka [{OK

35 . .
JNeUCTBUH https://m.edsoo.ru/f2a12080
36 HucnoBsle BEIPAKEHUS; TOPSAIOK bubnuorexa [JOK
JEUCTBUI https://m.edsoo.ru/f2al123fa
Penienune TEKCTOBBIX 3a/1a4 Ha BCE
37 apudmeTHuecKkue AeUCTBHS, HA bubmorexa HOK
p ’ https://m.edsoo.ru/f2a0f894
JBUKCHUE U TIOKYITKH
Penienune TEKCTOBBIX 3a/1a4 Ha BCE
38 apudmeTHuecKue ACUCTBHS, HA bubmorexa HOK
p ’ https://m.edsoo.ru/f2a0f9fc
JBUKCHUE U TIOKYITKH
Pemrenue TekCTOBBIX 3a7a4d Ha BCE
39 apudmeTHuecKue AeUCTBHS, HA bubmmorexa [OK
P ’ https://m.edsoo.ru/f2a121a2
JBUKCHHUE U TIOKYITKH
Pemenune TeKCTOBBIX 3a71a4 Ha BCE
40 apudMeTHYECKHUEe NEHCTBUS, Ha bubmmorexa [TOK
P ’ https://m.edsoo.ru/f2a12558
JIBUKCHHUE U TIOKYITKH
Pemenune TeKCTOBBIX 3a71a4 Ha BCE
41 apudmernyeckue AeUCTBUS, Ha bubmorexa HOK
’ https://m.edsoo.ru/f2a12832
JBUKCHHUE U TIOKYITKH
PemieHune TeKCTOBBIX 3a7a4 Ha BCE
42 apudMeTHYECKHUEe ISHCTBHS, Ha bubmmorexa [JOK
P ’ https://m.edso0.ru/f2a12990
JIBMDKEHUE U TIOKYTIKH
43 KonTponeHas paboTa o teme bubnuorexa [IOK
"HartypanbHble uncna 1 Hyib" https://m.edsoo.ru/f2al2cba
m Touka, npsiMast, OTPE30K, JIyY. bu6mmoreka [JOK
Jlomanas https://m.edsoo.ru/f2a0d54e
45 W3mepenue nnuHbl OTpe3Ka, bubnuorexa [IOK

MCTPHUYCCKUEC CAUHUILIBI U3MCPCHUA

https://m.edsoo.ru/f2a0daee
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JUTUHBI

N3mepenue nimHbI OTpe3Ka,

bubmmoreka [IOK

46 METPUYECKUE SIUHUIIBI U3MEPEHUS httos://m.edsoo.ru/f2a0df3a
JUTUHBI
bubmmoreka [IOK
47 OKpYKHOCTE 1 KpyT https://m.edsoo.ru/f2a0d684
48 OKpYXHOCTB U KpyT
[IpakTnueckas paborta o treme
49 "[TocTpoenue yzopa u3 bubmorexa HOK
o https://m.edsoo.ru/f2a0d7e2
OKpYKHOCTEH
50 VYron. [Tpsmoi, ocTpeli, Tymnoi u bubnmuorexa [JOK
Pa3BEPHYTHIN YIJIbI https://m.edsoo.ru/f2a1302a
51 VYron. [IpsMoit, ocTpeli, Tymnou u
Pa3BEPHYTHIMN YTJIbI
bu6mmoreka [JOK
52 nu
A https://m.edsoo.ru/f2a1319c
bu6mmoreka [JOK
53 nu
A https://m.edsoo.ru/f2a132fa
bu6mmoreka [JOK
>4 Hsweperne yrion https://m.edsoo.ru/f2a13476
55 [IpakTuueckas paborta o Teme bubnunoreka [JOK
"[Toctpoenue yrio" https://m.edsoo.ru/f2a13606
56 Hpo6s. [IpaBunbHbIE U bubnunorexa [JOK
HenpaBUIbHbIE JpooU https://m.edsoo.ru/f2a13764
57 Hpo6s. [IpaBunbHbIE U bubnunorexa [JOK
HenpaBUWIbHbIE Jpoou https://m.edsoo.ru/f2al13c8c
58 HpoOs. [IpaBunbHbIE U bubnuorexa [IOK
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HeNpaBUWIbHbBIE JpooU

https://m.edsoo.ru/f2al4146

Hpo6s. [IpaBmiibHEIE 1

bu6mmoreka [IOK

59
HEeTpaBWIbHbBIE APOOH https://m.edsoo.ru/f2a153f2
60 Hpo6s. [IpaBmiibHEIE 1 bubnuorexa [JOK
HEeTpaBWIbHbBIE APOOH https://m.edsoo.ru/f2a15582
. bubnuorexa [JOK
61 0] o
CHOBHOE CBOHCTRO ApobH https://m.edsoo.ru/f2al43e4
bubmmoreka [IOK
2 .
6 OcHoBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2al451a
. bubnuorexa [JOK
63 0) 0
CHOBHOE CBOHCTRO ApobH https://m.edsoo.ru/f2a1463c
. bubnmuorexa [JOK
64 0] 0
CHOBHOE CBOHCTRO JIpobHu https://m.edsoo.ru/f2al475e
. bu6mmoreka [JOK
65 0] 0
CHOBHOE CBOHCTRO JIpobu https://m.edsoo.ru/f2a14c90
. bu6mmoreka [JOK
66 OcHoBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOMCTBO J1poOU
. bu6mmoreka [JOK
68 Cpasnerne apodeit https://m.edsoo.ru/f2a14f74
. bubnuoreka [JOK
69 Cpasnenye apodeit https://m.edsoo.ru/f2a151f4
70 CpaBHeHue pobeit
71 CpaBHeHue pobeit
79 CrnoxeHue ¥ BbIUUTaHUE bubnmoreka [JOK
OOBIKHOBEHHBIX JPOOeii https://m.edsoo.ru/f2al7cc4
73 CnoxeHue U BEIUNTaHHUE bu6nmoreka [JOK
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OOBIKHOBEHHBIX JPOOCi

https://m.edsoo.ru/f2al7e54

74 CrnoxeHue ¥ BBIYUTAHUE bubnuorexa [JOK
0OBIKHOBEHHBIX JIPOOEi https://m.edsoo.ru/f2a1802a
75 CrnoxeHue ¥ BBIYUTAHUE bubnuorexa [JOK
OOBIKHOBEHHBIX JPOOCi https://m.edsoo.ru/f2a181ce
76 CrnoxeHue ¥ BEIYUTAHUE bubnuorexa [JOK
0OBIKHOBEHHBIX Jpo0Oeit https://m.edsoo.ru/f2a1835e
77 CroxeHue 1 BEIYUTAaHHE
0OBIKHOBEHHBIX Jpo0Oeit
78 CnoxxeHue U BRIYUTaHUE
0OBIKHOBEHHBIX JpoOeit
79 CrnoxxeHue 1 BRIYUTAHUE
O0OBIKHOBEHHBIX JIpOOCi
bu6mmoreka [JOK
80 C 0
MOTHALTA APOOE https://m.edsoo.ru/f2a1592e
bu6mmoreka [JOK
81 C 0
METHALRA APODS https://m.edsoo.ru/f2al5a5a
bu6mmoreka [JOK
82 C 0
METHALRA APODS https://m.edsoo.ru/f2a15b68
bubmuorexka [JOK
83 C 0
MCHHATHAA APODb https://m.edsoo.ru/f2al5e2e
YMHOXEHHUE U JCIICHNUE
84 06LH<HOBeHHLIf o0eit; bubmotera [JOK
AP ’ https://m.edsoo.ru/f2a184e4
B3aMMHOOOpaTHBIE ApoOU
YMHOXEHUE U JCTICHHUE
85 OOBIKHOBEHHBIX JIPOOEii; bubmorexa [IOK

B3aMMHOOOpaTHbIE Jpoou

https://m.edsoo.ru/f2a18692
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YMHOXKEHNE U JIEJIEHUE

86 OOBIKHOBEHHBIX APOOEH; bubnmorexa LOK
P ’ https://m.edsoo.ru/f2a18a20
B3aMMHOOOpaTHBIE IpoOH
YMHOKEHHUE U JIeJIeHUE
. bubnuorexa [JOK
87 OOBIKHOBEHHBIX JIPOOCIi;
https://m.edsoo.ru/f2a18b56
B3aMMHOOOpaTHBIE IpoOU
VYMHOXEHHUE U JIeJIeHuE
88 06I)H<HOBeHHI)Di1 po0eit; bubnmorexa LHOK
P ’ https://m.edsoo.ru/f2a19088
B3aMMHOOOpaTHBIE IpoOU
VYMHOXEHHE U eJIeHNUE
89 OOBIKHOBEHHBIX JIpOOEii; bubmmorexa [TOK
Ap i https://m.edso0.ru/f2a19560
B3aMMHOOOpAaTHBIE IpoOH
VYMHOXEHHUE U IeTICHHUE
90 OOBIKHOBEHHBIX IPOOEIi; bubmiorexa HOK
Ap i https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHBIE IpoOH
VMHOXEHUE U JeJIEHHE
. bu6mmoreka [JOK
91 0OBIKHOBEHHBIX JIPOOCH;
https://m.edsoo.ru/f2a198da
B3aMMHOOOpAaTHBIE IpoOH
Pemenue TEKCTOBBIX 3a/1a4,
92 coaepxamux aqpoou. OCHOBHEIE bubmmorexa [IOK
AP P ' https://m.edsoo.ru/f2al81ce
3a/1a4u Ha JpoOu
Pemenue TeKCTOBBIX 3a/1a4,

93 JKaIIIX ou OHH BHEBI bubmotera [JOK
COAEPAAILIX APODH. LICHO ¢ https://m.edsoo.ru/f2a1835e
3aJauu Ha Jpoou
Perrenne TeKCTOBBIX 3a/1ad,

94 coaepxamux apoou. OCHOBHEIE Bubmiorexa IIOK

P pODH. https://m.edsoo.ru/f2al8c5a
3aJauu Ha qpoou

95 Pemienne TekcTOBBIX 3a1a4, bu6nmoreka [JOK
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conepkanux apoou. OCHOBHBIE
3a/la4uM Ha Jpoou

https://m.edsoo.ru/f2al8e76

Pemenne TeKCTOBBIX 3a71ad,

bubmmoreka [IOK

96 conepxamux apoou. OCHOBHBIE
ACpatx Ap https://m.edsoo.ru/f2al18f7a
3aauu Ha qpoou
Pemenne TeKCTOBEBIX 3a71a4,
97 conepxamux apoou. OCHOBHEIE bubmiorexa HOK
FICPIRATIHX JIPOOH. https://m.edsoo.ru/f2a199f2
3aJ1auM Ha Jpoou
Pemenne TeKCTOBBIX 3a11a4,
98 coaepxamux gpoou. OCHOBHEBIE bubnmorexa LOK
P P ' https://m.edsoo.ru/f2a19c2c
3a/1a4u Ha JpoOu
Pemenne TeKCTOBBIX 3aj1ad,
99 conepxkamux apoou. OCHOBHEIE bubnmorexa LOK
P P ) https://m.edsoo.ru/f2alald6
3a/1a4u Ha JpoOu
Pemenne TekCcTOBBIX 3a11a4,
100 conepxkamux apoou. OCHOBHEIE bubmiorexa HOK
p pOLH. https://m.edsoo.ru/f2ala2ee
3a/1a4u Ha Jpoou
IIpumenenune OYKB IS 3alUCH
101 M:TeMaTI/I‘IeCKIZ)I: Bli aXKeHUN U bubmorexa LOK
= p https://m.edsoo.ru/f2ala3fc
MIPEIIOKEHUH
[Ipumenenue OykB AJs 3aMIUCU
102 MAaTeMaTHYECKUX BbIPAXKEHUHN U
MPEAJIOKEHUN
103 KonTposneHas paboTa o teme bubnuoreka [IOK
"OO6BIKHOBEHHBIE 1poOu" https://m.edsoo.ru/f2ala51e
MHOToOyroJIbHUKH.
}]r bubmuoreka [JOK
104 YeTbIpEXYTrobHUK, IPSIMOYTOJIbHUK,

KBaapar

https://m.edsoo.ru/f2al6ae0
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MHOrOyroJbHUKH.

105 YeTeIpEXYTrONbHUK, IIPIMOVTOJILHUK bubmaorexa [JOK
pexyr > IPAMOYT ’ https://m.edsoo.ru/f2al6c7a
KBaJIpaT
[IpakTuyeckas pabora o Teme
106 "[locTpoeHue NpsMOYroIbHHUKA C bubnuorexa [JOK
3aJJaHHBIMH CTOPOHAMH Ha https://m.edsoo.ru/f2al6ele
HEJTMHOBAHHOI Oymare"
bubmmoreka [IOK
107 Tpeyro
PEYTOLHIK https://m.edsoo.ru/f2a16194
108 TpeyronpHHUK
[lnomane u nepumeTp
MPSMOYTOJIbHHUKA U
109 MHOTOVIOJIBHUKOB, COCTABJIEHHBIX U3 bubnmorexa LOK
T ’ https://m.edsoo.ru/f2a16fe0
MPSMOYTOJIbHUKOB, €TUHHIIBI
M3MEpPEHUS TUIOIIA TN
[Lnomane u nepumeTp
MPSIMOYTOJIbHUKA U
110 MHOTOVIOJIBHUKOB, COCTABJIEHHBIX U3 Eubmrorexa ITOK
T ’ https://m.edsoo.ru/f2a17184
MPSMOYTOJIbBHUKOB, €TUHHIIBI
HM3MEPEHUS TUIOIA TN
[Tnomans u nepuMerp
NPSAMOYTOJILHUKA U
PAMOYT bubnuoreka [IOK
111 MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3
https://m.edsoo.ru/f2a17328
MPSIMOYTOJIbHUKOB, €TUHHIIBI
M3MepeHus MII0Ia TN
bu6mmoreka [JOK
112 IlepuMeTp MHOTOYTOTBHHKA
P P Y https://m.edsoo.ru/f2a1691e
113 [lepumeTp MHOTOYroIbHHUKA
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bu6mmoreka [{OK

114 Hecstnanas sanuck apobeit https://m.edsoo.ru/f2alb55e
115 HecsaTianas 3anuce apoodeit ]r?tl‘friﬂll;l r?mT:cIi(:(l)(I)_.[ 8/1152a1b87e
116 | JHecmmman sammcs aposiei gm0zt
117 CpaBHEHHE IECATUYHBIX IpoOeit E;IS/P/?:;(;S S/I:Qach,ga
118 CpaBHEHHE TECATUYHBIX IpOoOei E;ﬁ?;ﬂ?::;tg rC:/I:zalcag,e
119 CpaBHEHHE TECATUYHBIX IpOoOei Egg?;ﬁf;tg :3/1:2alcb02
120 CpaBHEHHE TECATUYHBIX pOoOei E;ﬁ?;ﬁfg;g r(j/IEZalccze
121 CpaBHEHHE TECATUYHBIX IpOoOei

122 JleficTBUSI C IECATUYHBIMH IPOOSIMHU E;i?;ﬁf;ig S/I:Qalce4a
123 JleficTBUSI C IECATUYHBIMH IPOOSIMHU E;ﬁ;?:;;g S/I:Qalcfﬁz
124 JleficTBHSI C IECATUYHBIMH IPOOSIMHU Eﬁ:g;?::;ig $§2a1d174
125 JIeficTBHSI C IECATUYHBIMH IPOOSIMHU Eﬁ:g;?::;ig r(lj/I:ZaldSIG
126 JIeicTBUS C IECATHUHBIME IPOOSMU ngi;ﬁf;ig 8/1:2a1d64c
127 JleicTBUS C IECATHUHBIME IPOOSMU Egi?;;?:;ig S/I:Zaldno
128 JlelicTBUS C JECATUYHBIMU APOOSIMU bubnuorexa [IOK
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https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750

https://m.edsoo.ru/f2ald85e

129 JlecTBUS C IECATUUHBIMU IpOOSIMU E;i?;ﬁf:;if 8/1152a1d962
130 JlecTBUS C NECSITUUHBIMU IPOOSIMU E;i?;ﬁf:;if S/I:galdam
131 JlecTBUS C IECATUUHBIMU IpOOSIMU fggﬁfﬁg rC:/I:zaldbgg
132 JlefcTBUS C NECSITUUHBIMU JPOOSIMU E;IS/P/?:;(;S rC:/I:zaleom
133 JlefcTBUS C IECATUYHBIMU IPOOSIMU Eﬁgﬁfﬁg :3/1:2&18150
134 JleficTBUSI C IECATUYHBIMH IPOOSIMHU Etfi?;lr?::;tg r(a/I]fzaleZGS
135 JleficTBUSI C IECATUYHBIMH IPOOSIMHU E;IS,P,I;_T:;(;S r(j/I:Zalegda
136 JleficTBUSI C IECATUYHBIMH IPOOSIMHU E;i?;ﬁf;ig S/I:Qaleﬁz
137 JleficTBUSI C IECATUYHBIMH IPOOSIMHU E;i?;ﬁf;ig 8/1:2a194f2
138 JIeficTBHSI C IECATUYHBIMH IPOOSIMHU E;::g;?::;ig 8/If<2a]_e5f6
139 JIeficTBHS C IECATUYHBIMH IPOOSIMHU Eggﬁfﬁg 8§2a1e704
140 JIeicTBHS C IECATHUHBIME IPOOSMU

141 OxpyrineHue IecATHIHBIX Jpo0eii }st?iﬂll;l r(r)l.T:;(sig 8/1:2a1e826
142 OxpyrieHue JeCATUYHBIX ApoOeii Sropores 1O

https://m.edsoo.ru/f2aleb50
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https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50

bu6mmoreka [{OK

143 O Oeti
KPYHICHHE ACCATHHMHBIX APODCEH https://m.edsoo.ru/f2alec68
144 OxpyriieHne AecATUYHbIX Jpooeit
Pemenne TeKCTOBBIX 3a71ad,
145 conmepxamux apoou. OCHOBHBIE bubmmorexa [TOK
P P ’ https://m.edsoo.ru/f2aled8a
3aJ1auM Ha Jpoou
Pemenne TeKCTOBBIX 3aj1ad,
bu6mmoreka [IOK
146 coaepxanux 1poou. OCHOBHBIE
https://m.edsoo.ru/f2alefl0
3aJ1auM Ha Jpoou
Pemenne TekCTOBBIX 3aj1ad,
147 conepxammx apoou. OCHOBHEIE bubmmorexa LOK
Aep POOH. https://m.edsoo.ru/f2a1f028
3a/1a4u Ha Jpoou
Pemenne TekcTOBBIX 3a1a4,
148 coaepxkamux apoou. OCHOBHEIE bubmiorexa LHOK
/ICPIRATIHX JIPOOH. https://m.edsoo.ru/f2a1f136
3a/1a4u Ha JpoOu
Pelnrenune TeKCTOBBIX 3a/1ad,
149 coaepxantux Apoou. OCHOBHBIE
3a/1a4u Ha Jpoou
Penrenune TeKCTOBBIX 3a/1ad,
150 coaepxantux Apoou. OCHOBHBIE
3a/1a4u Ha JpoOu
151 KonTtponbHas pabora no teme bubnunoreka [JOK
"lecsiTuunbie IpOOH" https://m.edsoo.ru/f2alf23a
Muororpanauku. M3o0paxenue
152 MHOTOT paHHI/IKOB Mo Ie)J'II/I bubmiorexa LOK
P ’ a https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEI
153 Msuororpanauku. M3o0paxxenue bubnuorexa [IOK

MHOTOT'paHHUKOB. Mogenu

https://m.edsoo.ru/f2alad?2a
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IIPOCTPAHCTBEHHBIX TEI

[IpsAMOYTOIBHBIN NTapauIeIenuIe,

bubmmoreka [IOK
154 . Pa3Bé
> ky0. Passepricn kyba n https://m.edsoo.ru/f2ala802
napajuiesienumneaa
IIpssMOYTOJIBHBIN TTapajlIeIeINIIE]T,
155 K p6 Pa};é TKH K 6: u bubmorera [JOK
v P Y https://m.edsoo.ru/f2ala924
napajuiesienumne/ia
156 [IpakTuueckas padoTa o Teme bubnuorexa [JOK
"Pa3BépTka xyda" https://m.edsoo.ru/f2alaef6
157 O06béM KyOa, MPSIMOYTOJILHOTO bubnuorexa [JOK
napajuiesenuIe a https://m.edsoo.ru/f2a1b09a
158 O6béM KyOa, MPSIMOYTOJIBHOTO bubnnorexa [JOK
napajiesnenuiena https://m.edsoo.ru/f2a1b248
159 O06bEM Kyba, TPSIMOYTOJILHOTO
napauiesienunea
160 O06BEM KyOa, TPSIMOYTOJILHOTO
napauiesienunea
IT e 5
| e
Il“ P ’ B https://m.edsoo.ru/f2al1f76c
3HaHUH
I1 15050
|
le P ’ H https://m.edsoo.ru/f2a1f924
3HaHUH
[ToBTOpEHUE OCHOBHBIX MOHATUH U
163 METO (I;JB Kypca 5 kiacca, 0000IeHme bubmorexa HOK
ﬂv P ’ B https://m.edsoo.ru/f2alfaaa
3HaHUH
164 IloBTOpEHNE OCHOBHBIX OHATUN U bubnuorexa [IOK
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METOJIOB Kypca S kjacca, 00001ieHme
3HAHUM

https://m.edsoo.ru/f2alfc08

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmoreka [IOK

165 5 , 0000 1
MeTOH?B KYPea 2 alactd, 0D0DImetHe https://m.edsoo.ru/f2alfeec
3HAaHUHU
[ToBTOpEHNE OCHOBHBIX MOHITUI U
166 METOH0B Kypca 5 xiracca, 00001eHne 1 Bubmrorexa [IOK
Hu P ’ - https://m.edsoo.ru/f2a200a4
3HAaHUHU
167 Wrorosas koHTpoJibHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATUN U
168 METOJIOB Kypca 5 kjacca, 00001eHne 1 bubmmorexa [TOK
N ’ https://m.edsoo.ru/f2a201f8
3HAaHUHU
[ToBTOpEHNE OCHOBHBIX MOHITUH U
169 METOJIOB Kypca 5 kiracca, 00001eHmne 1 bubmrorexa LIOK
Hv P ’ - https://m.edsoo.ru/f2a20388
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHITUH U
170 METOJIOB Kypca 5 kiracca, 00001eHmne 1 bubmiorexa LHOK
Hv P ’ - https://m.edsoo.ru/f2a2069e
3HAHUNI
OBHIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME
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6 KJIACC

KoanuyecTBO 9acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IIpakTuyeckue op
n/m Bcero p P u3ydeHnus | oOpa3zoBaTesibHbIE
padoTsI padoThI pecypesI
Apudmernueckue JeMCTBUS C
1 MHOTO3HAYHBEIMHU HATypaabHBIMHU 1 bubnmorexa LHOK
yp https://m.edsoo.ru/f2a208ec
YUCIIAMH
Apndmerndeckne NJeUCTBHA C
2 MgoimaqHHMH HATYPAIbHBIMU 1 bubmmorexa [TOK
yp https://m.edsoo.ru/f2a20aea
YUCIIaMH
Apubmernueckne TeHCTBHS C
3 MHOTO3HAYHBIMH HATYpPaIbHBIMH 1 bubmorera [JOK
yp https://m.edsoo.ru/f2a2140e
YUCIIaMH
ApubdmMernueckue TeHCTBUS C
bu6mmoreka [JOK
4 MHOTO3HAaYHBIMH HATypaJbHBIMHU 1
https://m.edsoo.ru/f2a21580
YUCIIaMH
ApubdmMernueckue IeHCTBHS C
bubnuoreka [JOK
5 MHOTO3HaYHBIMHU HAaTypaJbHBIMU 1
https://m.edsoo.ru/f2a216de
YUCIIaMH
ApudmMernueckue TeHCTBUS C
bubnuoreka [JOK
6 MHOTO3HAaYHBIMHU HAaTypaJbHBIMU 1
https://m.edsoo.ru/f2a2180a
YUCIIaMH
7 UYucnoBele BEIpaXEHUS, TOPSIIOK 1 bubnuoreka [IOK
JIEHCTBUH, UCIIOJIb30BaHHE CKOOOK https://m.edsoo.ru/f2a20c48
8 UYucnoBele BEIpaXEHUS, TOPSIIOK 1 bubnuorexa [IOK
JIEHCTBUH, UCIIOJIb30BaHHE CKOOOK https://m.edsoo.ru/f2a20d6a
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YwucaoBkie BBIPpAXKCHUA, TTIOPAOOK

9 IENCTBUI, UCIIOJIB30BaHUE CKOOOK
10 UuCoBbIe BEIPAXKEHUS, TOPSIIOK
JIIENCTBHI, UCIIOJIB30BAaHUE CKOOOK
11 UucoBbIe BEIPAXKEHUS, TOPSIIOK
JIEUCTBUI, HCIOJIL30BaHUE CKOOOK
12 OxpyriieHne HaTypajJbHBIX YUCEIl brbmmorexa [OK
https://m.edsoo.ru/f2a21274
13 OxpyriieHne HaTypaTbHBIX YUCEIT
14 OxkpyrieHne HaTypajabHbIX YHCEI
EJIUTEIN U KPaTHBIE YHCIIA;
15 5an60nbmm‘/i 261111/1171 NEIIUTEID U BubmroTexa LIOK
HaUMeHbIIIee OBIIIEe KPATHOE. https://m.edsoo.ru/f2a22a3e
€JINTENIN U KpaTHBIE YUCIIA;
16 ﬁan6onbmm71 261111/1171 JIETATEIb U bubmmorexa [IOK
HaUMeHbIIIee OBIIIEe KpaTHOE https://m.edsoo.ru/f2a22b9c
€JINTEH U KpaTHBIE YHCIIA;
17 5211/160%1111/1171 561111/1171 JIEIATEIb U Brbmioreka LOK
HAMMeHbIIee 0BIEe KPaTHOE https://m.edsoo.ru/f2a2340c
Jlenutenu U KpaTHBIE YHUCIIA;
18 HanOOJIBIIUN OOIIUIA NEIUTEND U
HauMEHbIIIee 0011ee KpaTHOE
JlenuTenu u KpaTHBIE YHCTIA;
19 HaUOOJIBIIHNI OOIINI JEIUTEND U
HauMeHbIIee o0I1ee KpaTHOe
20 JlenuTenu u KpaTHBIE YHCTIA;

HauOOJIBLIINI OO AETUTEND U
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HauMeHbIIee o0IIee KpaTHOE

21 JlenmMMOCTh CyMMBI U TIPOU3BEICHUS. bubmmorexa LOK
https://m.edsoo.ru/f2a22d2c
22 JlenuMocCTbh CyMMBI U IPOU3BEICHUS. brbmmorexa LOK
https://m.edsoo.ru/f2a23254
23 JleneHue ¢ OCTaTKOM.
bubnuorexa [JOK
24 flenetine ¢ OCTATKOM. https:// m.edSO(I)_.[ ru/f2a24104
25 Pemrenne TeKCTOBBIX 3a1a4. bubmmorexa [TOK
https://m.edsoo.ru/f2a21e90
26 Pemrenne TeKCTOBBIX 3a1a4. bubmiorexa HOK
https://m.edsoo.ru/f2a2226e
27 Pemrenne TekCTOBBIX 3a1a4. bubmnorera [IOK
https://m.edsoo.ru/f2a22412
28 Pemrenne TekCTOBBIX 3a1a4. bubnmorexa LIOK
https://m.edsoo.ru/f2a226e2
29 Pemtenue TekCTOBBIX 3a1a4. Eubmrorexa ITOK
https://m.edsoo.ru/f2a228a4
30 KonTtponpHas padoTa o teme bubnunoreka [JOK
"HartypanbHble uncina". https://m.edsoo.ru/f2a242a8
31 [lepnienuKynsApHBIE TIPSIMBIE. bubmorexa HOK
https://m.edsoo.ru/f2a24442
32 [lepnieHIuKyIApHBIE IPSIMBIE. bubmiorexa LIOK
https://m.edsoo.ru/f2a24596
bubmuoreka [JOK
33 HapannebHbie IpsMbie. https:// m.edsocI)J.: ru/f2a248d4
34 [TapannenbHble npsMBIE. Bubmmorexa LIOK

https://m.edsoo.ru/f2a24a32
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Paccrosnue Mexy 1ByMsI TOYKaMH,

35 OT TOYKH JIO TPSIMOM, JUTMHA bubmmorexa [TOK
P L https://m.eds00.ru/f2a24776
MapIpyTa Ha KBaJpaTHOU CeTKe.
PaccrostHue Mexay IByMsl TOYKaMH,
36 OT TOYKH JI0 MPSIMOH, JUTHHA
MapuipyTa Ha KBaJIpaTHOM CETKe
PaccrosHre Mex1y IByMsI TOUKaMH,
37 OT TOYKH JIO I ;{;Z;[ )_'}[/JI'I/[I/IHa bubnmorera [TOK
P . https://m.edsoo.ru/f2a24eb0
MapIpyTa Ha KBaJpaTHOU CEeTKe
OO6bIKHOBEHHAS IpOOb, OCHOBHOE
38 CBOMCTBO JpOOH, COKpAICHHE bubmorera [JOK
TR0 ZPODH, CORPAL https://m.edsoo.ru/f2a261fc
npo0ei.
OObIKHOBEHHAS Ip0Ob, OCHOBHOE
39 CBOWCTBO JpOOH, COKpaIleHne bubmotera [JOK
. APODH, CoKpart https://m.eds00.ru/f2a26670
npooei
OOBIKHOBEHHAs JIp0Ob, OCHOBHOE
40 CBOMCTBO Jpo0H, COKpaIieHne bubmiorexa LOK
. APODIL, COKPATl https://m.eds00.ru/f2a26936
npooei
OOBIKHOBEHHAs JIp0Ob, OCHOBHOE
41 CBOMCTBO JpOOH, COKpaIeHHE bubmorexa LIOK
. APODIL, COPATl https://m.edso0.ru/f2a26ab2
npooei
42 CpaBHEHME U YIOPSAOUYNBAHKE bubnunorexa [JOK
Ipooeii. https://m.edsoo.ru/f2a2721e
43 CpaBHeHME U YyOPSAOUYMBAHHE bubnmoreka [JOK
npobeit https://m.edsoo.ru/f2a2749e
44 CpaBHEeHME U YOPSAOUYNBAHHE bubnunoreka [JOK
npobeit https://m.edsoo.ru/f2a275ac
45 JlecsaTuuHble JpoOU U METpUUECcKast bubnuorexa [IOK
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cucTeMa Mep

https://m.edsoo.ru/f2a2638c

JlecsaTuaHbIe IpOoOU U METPUYECKas

46
cucTema Mep.
Apudpmernueckue 1ecTBUs C
47 OOBIKHOBEHHBIMU U IECATUYHBIMA bubnmorexa LOK
https://m.edsoo.ru/f2a276c4
TpoOsSMHU
Apudmernueckne nelicTBUA C
48 Oé)I)IE)HOBeHHBIMI/I I/i:[ €CITUYHBIMA bubmmorexa [TOK
A https://m.edsoo.ru/f2a277dc
IpoOsIMHU.
Apudmernueckue JeMCTBUS C
bu6mmorexa [IOK
49 OOBIKHOBEHHBIMU U IECITHYHBIMHA
https://m.edsoo.ru/f2a27d40
IpoOsiMu
ApubmMernueckue TeHCTBUS C
50 OOBIKHOBEHHBIMU U JIECITHYHBIMHA bubmorexa [TOK
A https://m.edsoo.ru/f2a27ec6
IpoOsSMHU
ApubdmMernueckue TeHCTBUS C
bu6mmoreka [JOK
51 OOBIKHOBEHHBIMU U IECITHYHBIMHA
https://m.edsoo.ru/f2a27c00
IpoOsSMHU
bu6mmoreka [JOK
52 O .
THOMICHHE https://m.edsoo.ru/f2a282c2
53 OTHoIlIeHHe.
54 JleneHue B JaHHOM OTHOIIICHUN bubmotera [JOK
a ' https://m.edsoo.ru/f2a28448
55 Jlemenue B JaHHOM OTHOIIICHUMU.
bu6mmoreka [JOK
56 M §) .
ACIITan, MpoTopIus https://m.edsoo.ru/f2a28a7e
57 Macuita0, npornopiusi. bubnuorexa [IOK
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https://m.edsoo.ru/f2a28c22

58 [ToHsTHe TIpOLICHTa bubmorera [JOK
P ' https://m.edsoo.ru/f2a28d76
bubmmoreka [IOK
59 IT .
OHATHE TpotierTa https://m.edsoo.ru/f2a28efc
60 Beruncnenue nponeHra OT BEITUYUHBI bubnuorexa [JOK
Y BEJIMYUHBI 110 €€ MPOLICHTY https://m.edsoo.ru/f2a29064
61 Beruncnenue nponeHTa OT BEITNYUHBI bubnuorexa [JOK
Y BEJIUYUHBI MO €€ MPOLIEHTY https://m.edsoo.ru/f2a291e0
62 Brruncienue mpoienTa OT BeTUIUHBI
Y BEJIMYUHBI 110 €€ IIPOLIEHTY
63 Brruncnenue nporenTa oT BETMYUHbI
Y BEJIMYUHBI 110 €€ MPOLIEHTY
64 Penienne TeKCTOBBIX 3a/1ad, bubnmuorexa [JOK
coJiepKalux Apoou u https://m.edsoo.ru/f2a26512
MIPOLICHTHI.
65 Penienne TekcTOBBIX 3a1ad, bubmuorexka [JOK
coJiepXKaIiux JpoOu U MPOIICHTHI https://m.edsoo.ru/f2a2818c
66 Penienne TekcTOBBIX 3a1ad, bubnuoreka [JOK
coJIepXKaIiux JpoOHu U MPOIICHTHI https://m.edsoo0.ru/f2a29546
67 PelieHne TEKCTOBBIX 3a7a4, bubnuoreka [JOK
coJiepKaluX ApoOU U MPOLICHTHI https://m.edsoo.ru/f2a29a46
68 KonTposneHas paboTa o teme bubnuoreka [IOK
"Npobu". https://m.edsoo.ru/f2a29d34
[IpakTuueckast paborta o Teme
69 "OpTHOI_HeHI/Ie JI;I/IHI)I OKPYXHOCTH K bubmmorexa [TOK
N ,,H 26 https://m.edsoo.ru/f2a29bea
e€ quametpy".
70 OceBas cummerpus. LlenTpanbHas bubnuorexa [IOK
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CUMMeETpUs https://m.edso0.ru/f2a2509a

71 OceBas cummetpust. LlenTpasibhas bubnuorexa [JOK
CUMMETPHUSL. https://m.edsoo.ru/f2a25428

bubmmoreka [IOK

72 [TocTpoeHme CUMMETPUYIHBIX (DUTYD. httos://m.edsoo.ru/f2a252ca

bubmmoreka [IOK

7 I1 .

3 OCTPOCHHE CHMMETPHHbIX (HIYP https://m.edsoo.ru/f2a257fc

72 [IpakTnueckas pabora o treme bubnnorexa [JOK
"OceBast cummeTpus'. https://m.edsoo.ru/f2a2598c

75 CummMeTpus B TPOCTPAHCTBE bubmorexa HOK

P pocIp ' https://m.edsoo.ru/f2a25ae0
[Ipumenenne OyKB IS 3aMMUCH
76 Méll)TeMaTI/I‘leCKIZ)I; BS QKECHUN U bubmorexa HOK
. p https://m.edsoo.ru/f2a2b274
[Ipennoxenuii.

77 BykBeHHBIE BBIpQKEHUS U YU CIIOBBIE bubnuorexa [JOK
MOJICTAHOBKH. https://m.edsoo.ru/f2a2b972
bykBeHHBIE paBEHCTBA, HAXOXKICHUE bubnuoreka [JOK

78
HEU3BECTHOTO KOMITOHEHTA. https://m.edsoo.ru/f2a2bada

79 bykBeHHBIE paBEHCTBA, HAXOXKICHUE bubnuoreka [JOK
HEU3BECTHOT'O KOMITOHEHTA. https://m.edsoo.ru/f2a2bbe8

bubnuoreka [JOK

80 DopmyIIs. https://m.edsoo.ru/f2a2bd14

bu6mmoreka [JOK

81 Dopmyter https://m.edsoo.ru/f2a2be40

82 YeTbIpEXYTroJIbHUK, TPUMEPHI bubnuorexa [IOK
YETBIPEXYTOJILHUKOB. https://m.edsoo.ru/f2a2al9e

83 [IpssmoyronbpHUK, KBajpaT: CBOMCTBA bubnuorexa [IOK
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CTOPOH, YIJIOB, IMaroHaJIen

https://m.edsoo.ru/f2a2a2f2

[IpssMOyronapHUK, KBagpaT: CBOMCTBA

84 CTOPOH, YIJIOB, TUArOHAJICH.

85 N3mepenue yrios. Buast bubnuorexa [JOK
TPEYTrOJIbHUKOB. https://m.edsoo.ru/f2a2a75c

86 N3mepenue yrinos. Bugst bubnuorexa [JOK
TPEYrOJIbHUKOB. https://m.edsoo.ru/f2a2ab94

bubnuorexa [JOK

87 Hepumetp MHoroyrobHiica. https:// m.edSO(I)_.[ ru/f2a29eb0

88 [lepuMeTp MHOTOYTOJIHHHKA.

89 [Tnomans purypsr.

90 [Tnomanp purypsr.

01 dopmysbl TepUMeTpa U IO
MPSIMOYTOJIbHHKA.

92 dopmysbl TEpUMeTpa U IO
MPSIMOYTOJIbHUKA.

03 [TpubmmkEHHOE U3MEpeHne
momanu uryp.

94 [IpakTuueckas paborta o Treme bubnunoreka [JOK
"[lmomans xkpyra". https://m.edsoo.ru/f2a2ae8c
KouTtponbHas pabora o teme

95 "Boipaxkenus ¢ OykBamu. OUrypsl Ha
MJIOCKOCTH".

bubnunoreka [JOK
% Henre swcra. https:/ m.edsocI)J.: ru/f2a2bféc
97 [lenbie uncna. bubmmorexa [TOK

https://m.edsoo.ru/f2a2c07a
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bu6mmoreka [{OK

98 eJIble Yrcia
1 https://m.edsoo.ru/f2a2c17e

99 Monynp yncna, reOMeTpruIecKas bubnuorexka [JOK
HMHTEpIIpETALUsA MOLYJIA. https://m.edsoo.ru/f2a2c886

100 Mopyne yncia, reoMeTpudecKas bubnuorexa [JOK
MHTEpIIpETALUSA MOTYIIA. https://m.edsoo.ru/f2a2ca3e

101 Monynp yncna, reoMeTpruuecKas bubnnorexa [JOK
HMHTEpIIpETALUA MOTYJIA. https://m.edsoo.ru/f2a2cha6

102 Monynb yncna, reoMeTpruiecKas
MHTEpIpeTaIs MOIYIIS.

103 Monynb yncna, reoMeTpruiecKas
MHTEpIpeTaIs MOIYIS.

104 YucnoBbie TPOMEKYTKH.

105 [TonoxwurenpHble U OTPULIATEIbHBIC
qucha.

106 [TonoxwurenpHble U OTPUIATEIBHBIC
qucha.

107 CpaBHEHME MOJIOKUTEITbHBIX U bubnuoreka [JOK
OTpHUIIATENbHBIX YACEN. https://m.edsoo.ru/f2a2ce30
CpaBHEHME NOJOKUTENBHBIX U bubnnoreka [JOK

108
OTPUIATEIbHBIX YHCEII. https://m.edsoo.ru/f2a2cf48

109 CpaBHEHHE MOTOKHUTEIBHBIX U
OTPULIATENBHBIX YUCEI.

110 CpaBHEHHE MOTOKUTEIBHBIX U
OTPULIATENBHBIX YUCEI.

111 CpaBHEHHE MOTOKUTEIBHBIX U

OTPULATCIIbHBIX YHUCCIIL.
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Apudpmernueckue neicTBUA €

112 HOJIOKUTEIBLHBIMA U bubmaorexa [JOK
https://m.edsoo.ru/f2a2d830
OTPHUIATECIIEHBIMH YU CITAMH.
Apudpmernueckue neicTBUA C
bub6mmoreka [IOK
113 OJIOKUTEIHLHBIMA U
https://m.edsoo.ru/f2a2d984
OTPHUIATESIIEHBIMU YHCITAMH
ApudmeTnueckue NJelCTBUSA C
pue bubmmoreka [IOK
114 HOJOKUTEINLHBIMUA U
https://m.edsoo.ru/f2a2dab0
OTPHUIATESIIEHBIMU YHACITAMH
Apudmernueckue JeMCTBUS C
115 TMOJIOKUTEIHFHBIMA U bubmmorexa LOK
https://m.edsoo.ru/f2a2ddee
OTPHUIATSIIEHBIMH YHCIIAMHU
Apubmernueckue TeHCTBUS C
116 OJIOKUTEIHHBIMU U bubmmorexa [TOK
https://m.edsoo.ru/f2a2defc
OTPHIIATEILHBIMHU YHCTIaMHU
ApubdmMernueckue IeUCTBUS C
117 OJIOKUTEIHHBIMU U Eubmorexa ITOK
https://m.edsoo.ru/f2a2e384
OTPHIIATEIILHBIMU YUCIIAMH
ApubdmMernueckue TeUCTBUS C
bubnuoreka [JOK
118 [OJIOKUTEIBHBIMU U
https://m.edsoo.ru/f2a2e5f0
OTPHIIATEIILHBIMU YUCIIAMH
ApudmeTnueckue qeiCTBUS C
119 H(I))JI(;I;KHTeJILHHMHII[/I bubmorexa LOK
https://m.edsoo.ru/f2a2e762
OTpUIATENILHBIMU YHCIaMH
Apudmernueckue AeHUCTBUS C
bu6mmoreka [JOK
120 HOJIOKUTEIBLHBIMA U
https://m.edsoo.ru/f2a2eb90
OTpUIATEILHBIMU YHCIaMH
121 Apudmernueckue necTBus ¢ bubnuorexa [IOK
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IIOJIOXKUTCIBHBIMHU U
OTPULATCIIbHBIMU YU CIIaMHA

https://m.edsoo.ru/f2a2ecf8

122

Apudpmernueckue neicTBUA C
MOJIOKUTEITHHBIMU U
OTPHIIATEIIEHBIMU YHCIIAMU

bubmmoreka [IOK
https://m.edsoo.ru/f2a2eel0

123

Apudmernueckue JeMCTBUS C
MOJIO)KUTEIbHBIMU U
OTpULIATENbHBIMU YHCTIaMU

bubmmoreka [IOK
https://m.edsoo.ru/f2a2f248

124

Apudmernueckue AeMCTBUS C
MOJIOKUTEITbHBIMU U
OTpULATENIbHBIMU YUCIAMH

125

Apudmernueckue AeMCTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIbHBIMU YUCITAMHU

126

ApubmMernueckue TeUCTBUS C
MOJIOKUTEITHHBIMU U
OTPHIIATEIIEHBIMU YHCIIAMU

127

ApubdmMernueckue TeUCTBUS C
MOJIOKUTETTbHBIMU U
OTpUIATENIbHBIMU YHCIaMH

128

Apudmernueckue AEHCTBUS C
MOJIOKUTETbHBIMU U
OTpUIATENILHBIMU YHCIaMH

129

Apugmernueckue neicTBus ¢
MOJIOKUTEITbHBIMU U
OTpHLIATEIbHBIMU YHCTIaMU

130

Apugmernueckue neicTBus ¢
MOJIOKUTEITBHBIMU U
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OTPULATCIIbHBIMU YHCJIaMU

131 Pemienne TeKCTOBBIX 337124 bubmmorexa LOK
Aat https://m.edsoo.ru/f2a3035a
bub6mmoreka [IOK
132 P .
CIICHHE TEKCTOBbIX 3a/ad https://m.edsoo.ru/f2a304c2
bubmmoreka [IOK
133 P .
CIICHHE TEKCTOBBIX 3a/ad https://m.edsoo.ru/f2a305e4
bubmmoreka [IOK
134 P .
CHICHHC TCKCTOBRIX 3a/ad https://m.edsoo.ru/f2a30706
KontponsHas pabota no remam
135 "ByKBEHHBIE BBIpaKECHHUS.
[TonoxxuTensHbIE U OTPUIIATEITLHBIE
yucna"
[IpsimoyronpHasi cucTeMa KOOpJAMHAT bubnuorexa [JOK
136
Ha MJIOCKOCTH. https://m.edsoo.ru/f2a30ca6
137 KoopanHatel TOUkH Ha MJIOCKOCTH, bubnuoreka [JOK
abciucca u opJiiHara. https://m.edsoo.ru/f2a311d8
bu6mmoreka [JOK
138 Cronb e e .
TONDAATRIE 1 KPYTOBRIE AHATPAMMB! https://m.edsoo.ru/f2a3178c
139 [IpakTuueckas paborta o treme bubnnoreka [JOK
"I[TocTpoenue auarpamm". https://m.edsoo.ru/f2a318ae
Peuienne TekcToBBIX 3a1a4,
140 coJiepXallux JTaHHBIE,
MIpe/ICTaBJICHHbIE B TA0IHIIAX U HA
Jnarpammax.
Pemienne TekcTOBBIX 3a1a4,
141 coJiepXallux JTaHHBIE,

NNpCACTaBJICHHBIC B TaGJ’II/ILIaX H Ha
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JarpaMmmax

[IpsAMOYTOIBHBIN NTapajuIeIenuIe,

142 KyO, Ipr3Ma, MUpaMuIa, KOHYC bubmmorexa LOK
YO, 1P > [TAPAMILIA, KOHYC, https://m.edsoo.ru/f2a319c6
MUJIHHJP, ap u cdepa.
IIpssMOYTOJIBHBIN TTapajlIeIeINIIE]T,
143 Kp6 i }I]/IFSMa §9051 aMEma KOHYC bubnmorexa LHOK
Yo, TP > TP > KOHYE, https://m.edsoo.ru/f2a3lafc
TUITUHID, ap u cdepa
144 N300pakenne npocTpaHCTBEHHBIX bubnuorexa [JOK
¢buryp. https://m.edsoo.ru/f2a3206a
145 N3obpaxenne mpocTpaHCTBEHHBIX
duryp
[Ipumepsr pa3BEpTOK
146 MHOTOTPaHHUKOB, ITWJINHAPA U
Konyca.
[IpakTuueckas padoTa o Teme
" . bu6mmoreka [JOK
147 Co3nmanue Mojaesei
" https://m.edsoo.ru/f2a3252e
MIPOCTPAHCTBEHHBIX GuUryp".
148 [TonsTHE 00BEMA; S TUHUITBI bubnuoreka [JOK
n3MEpeHHs 00bEMa. https://m.edsoo.ru/f2a321c8
OO6BEM IPSIMOYTOJILHOTO
149 na annleean}: a, Kyoa, popMyIsl Bubmmorexa LIOK
p“ A8, Ky0d, QOopMy https://m.edsoo.ru/f2a3234e
00béMma.
O0BEM MIPAMOYTOIBHOTO
150 napasenenunesa, kyoa, Gopmyss
O6béma.
IToBTOpenue. [enictBus ¢
bu6nmoreka [JOK
151 HaTypaJIbHBIMHU YHCIaMHU.

https://m.edsoo.ru/f2a328f8
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3HAHUI

IToBTOpenue. [elicTBus ¢

HaTypaJbHBIMU YUCIIAMHU. BuGsuorexa [IOK
152
https://m.edsoo.ru/f2a32a9c
[ToBTOpenwue. [lelicTBus C
153 OOBIKHOBEHHBIMHU JAPOOSIMH. bubnuorexa [JOK
https://m.edsoo.ru/f2a32bd2
[ToBTOpenwue. [elictBus ¢
OOBIKHOBEHHBIMHU JAPOOSIMH. Bu6morexa [JOK
154
https://m.edsoo.ru/f2a3312¢c
[ToBTopenwue. JleiicTBus ¢
155 JECATUYHBIMU APOOSIMHU. bu6mmoreka [JOK
https://m.edso0.ru/f2a33352
[ToBTopenwue. JleiicTBus ¢
156 JECATUYHBIMU APOOSIMHU. bu6mmoreka [JOK
https://m.edsoo.ru/f2a33596
[ToBTOopenwue. JleiicTBus ¢
157 I[eC}I6TI/IHHLIMI/I 1 0OBIKHOBEHHBIMU Bu6mioreka [OK
APOOAMH. https://m.edsoo.ru/f2a33780
I1 . Jet
oBTOpeHue. JleiicTBus ¢ BuGmiorexa LIOK
158 JECATUYHBIMU JJPOOSMHU.

https://m.edsoo.ru/f2a338b6
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[ToBTOpeHue. Pemenne TeKCTOBBIX
3azad.

159 bub6mmoreka [IOK
https://m.edsoo.ru/f2a339ce
[ToBTOpeHue. Penenne TeKCTOBBIX
160 sajad. Bu6morexa [IOK
https://m.edsoo.ru/f2a33ad2
[ToBTOpenue. I'eomerpuueckuit
161 Marepua. bu6mmorexa [IOK
https://m.edsoo.ru/f2a33bd6
[ToBTOopenue. I'eomeTprueckuii
162 Marepua. bubnuorexa [JOK
https://m.edsoo.ru/f2a33f46
[ToBTOopenue. I'eomeTprueckuii
163 Marepuail. bubnuoreka [JOK
https://m.edsoo.ru/f2a340b8
[IpomexyTouHas aTTecTalus.
KontponbHas padora. BuGmiorexa [IOK
164
https://m.edsoo.ru/f2a3420c
IT T .
s oBTopenue. [Iponopuuu BuGmiorexa LOK

https://m.edsoo.ru/f2a3432e
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[ToBTopenue. [Tponopumu.
166 1 bub6mmoreka [IOK
https://m.edsoo.ru/f2a34478
167 [ToBTopenue. [IpoueHTHI. 1
[ToBTOpenue. IIponeHTsI.
168 1 bu6mmoreka [IOK
https://m.edsoo.ru/f2a3482e
[ToBTOpenwue. IIponeHTHI.
169 1 bu6mmorexa [IOK
https://m.edsoo.ru/f2a34950
[ToBTopenwue. [TporieHTHI.
170 1 bu6mmoreka [JOK
https://m.edsoo.ru/f2a34d2e
OBILIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME
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Ilpunoscenue 2k padodeu
nporpaMme o MareMaTHKe

IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC (AJITEBPA)

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoxka Konrpoasubie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoThI padoThbI
pecypcsl
1 [TonsiTHE panoHaIBHOTO YKCa 1
9 Apudmernueckue AeMCTBUS C 1
palMOHaIbHBIMU YUCIIaAMU
3 ApubdmMernueckue TeUCTBUS C 1
paloOHaIbHBIMU YUCIIAMU
4 ApubmMernueckue TeUCTBUS C 1
paloOHaIbHBIMU YUCIIAMU
5 ApubdmMernueckue TeUCTBUS C 1
palMoOHaIbHBIMU YUCIIAMU
5 ApubdmMernueckue TeUCTBUS C 1
palMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, ynopsaouuBaHue 1
paIMOHATBHBIX YKCE
8 CpaBHeHue, yrnopsI0uuBaHue 1
palMoHaIbHBIX YHCE
9 CpaBHeHue, yrnopsI0uuBaHue 1
palMoHaIbHBIX YHCE
10 CreneHb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK
IOKa3areneM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypaJbHBIM 1 bubnuorexa [IOK
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MoKa3aTrejieM https://m.edso0.ru/7f421382
12 CreneHs ¢ HaTypalbHBIM bubnuorexa [JOK
MoKazaTelieM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HaTypalbHBIM bubnuorexa [JOK
MoKazaTelieM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypajIbHBIM
MmoKasaTelieM
15 Pemrenne ocHOBHBIX 3a71a4 Ha pooH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
16 Pemrenne ocHOBHBIX 3a71a4 Ha IpooOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
17 Pemrenne ocHOBHBIX 3a71a4 Ha IpooOH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU
18 Pemrenne ocHOBHBIX 3a71a4 Ha IpooOH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU
19 [Ipu3Haku neIMMOCTH, Pa3IOKEHUS
Ha MHO>KMTEJIM HAaTypaJIbHbIX YHCEI
20 [Ipu3Haku n1eTMMOCTH, Pa3JIOKECHUS
Ha MHOHTEJIN HaTypalbHbIX YHCEI
21 Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMOPIMOHAIBHOCTH
29 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMOPIMOHAILHOCTH
23 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIIMOHAILHOCTH
24 Peanbubie 3aBucumoctu. lpsamas u

o6paTHa51 IpONOPIHHOHATIBHOCTHU
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KonTtposnsHas paboTa o teme

25 n "
PanmonanbHbie ynciia
26 bykBeHHBIE BBIpaKCHUS bubmorera [JOK
YK P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrMbIe 3HAYCHUS
TIePEMEHHBIX
28 DopmyIsl
29 Dopmysl
[IpeoOpazoBanue OyKBEHHBIX
30 BBIPOKEHUH, paCKPBITHE CKOOOK U bubmorexa HOK
P > PACKD https://m.edsoo.ru/7f41fafa
TIPUBEACHHE TIOIOOHBIX ClIAaraeMBIX
[IpeobpazoBanme OYKBEHHBIX
31 BBI: amsz?I ack ZII;I/Ie CKOOOK 1 bubmmorexa [OK
P > Packp https://m.edsoo.ru/7f41fd70
MIpUBEACHNE MOIOOHBIX ClIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, pACKPBITHE CKOOOK M
MIpUBEACHNUE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIpUBEACHNE MOIOOHBIX ClIaraeMbIX
34 CBoOJiCcTBa CTENEHU C HATYypaJIbHBIM bubnuorexa [IOK
rokasaTesiemM https://m.edsoo0.ru/7f421382
35 CBoiiCTBa CTENEHU C HATYPAJIbHbBIM bubnunoreka [JOK
IoKas3areneM https://m.edsoo.ru/7f42154e
36 CBoiiCTBa CTENEHU C HATYPAJIbHBIM bubnunoreka [JOK
IOKa3areneM https://m.edsoo.ru/7f4218be
37 MHOT04JICHBI bu6mmoreka [JOK
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https://m.edsoo.ru/7f42276e

bubmmorexa [{OK
M
38 HOTOTICHE! https://m.edsoo.ru/7f422930
39 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bu6mmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIUUTAHUE, YMHOKECHHE bubmmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CroxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJbl COKPAILIEHHOTO bubnuotexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
m DopMyJbl COKPAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKCHUSA https://m.edsoo.ru/7f424fd2
47 DopMmyJIbl COKPALLIEHHOTO bubnunoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOro4J€HOB Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f423312
49 PaznosxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 PaznosxeHre MHOTO4ICHOB Ha bubmuoreka [JOK

MHOXHNTCIN

https://m.edsoo.ru/7f4239de
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PaznoxeHne MHOTOYWIEHOB Ha

o1
MHOXHUTEIHN
59 KonTtposnsHas paboTa o teme
" AnreOpanyecKue BhIpaKeHUs "
YpaBHeHue, npaBuiia
53 peoOpa3oBaHus ypaBHCHHSI,
PaBHOCHIIBHOCTb YPaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOU
o4 MEPEMEHHOM, pelIeHNne JIMHEWHBIX
yYpaBHEHUU
JluHeliHoe ypaBHEHUE C OJTHOU
55 e eMeHHOZ'Ip eIICHUE TIMHEUHBIX bubmmorexa [OK
P o P https://m.eds00.ru/7f420482
ypaBHEHUI
JIuHeitHOe ypaBHEHUE C OJTHOM
56 MIEPEMEHHOH, PEIICHHE JTMHCHHBIX
ypaBHEHUH
57 Pemienne 3a1a4 ¢ MoMoIpIo bubnuorexka [JOK
yYpaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemienne 3a1a4 ¢ MoMoIIpI0 bubnuorexka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3a7a4 ¢ mOMOIIBIO bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3a1a4 ¢ moMoIpio bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHelHOEe ypaBHEHHE C IBYMs bubnuoreka [IOK
NepEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeliHOe ypaBHEHHE C IBYMS bubnuorexa [IOK
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MEPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a

Cucrema 1ByX TMHEMHBIX ypaBHEHUI

bu6mmoreka [IOK

63 C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX TMHEMHBIX ypaBHEHUI
C IByMs IT€pEMEHHBIMHU
65 Cucrema IByX TMHEMHBIX ypaBHEHUI
C IByMs TTI€pEMEHHBIMU
66 Cucrema IByX TMHEMHBIX ypaBHEHUI
C IByMs TTIE€pEMEHHBIMHU
67 Pemenune cucrem ypaBHEeHUH bubmmorexa [OK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHEHHIT bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHEHHI
71 Pemenne cucrem ypaBHEHHI
79 KonTtponpHas padoTa o treme bubnuoreka [JOK
"JIunelinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touky Ha IpsIMOiA Bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
[ HHCIIOBLIC HPOMEHYTIH https://m.edsocI)J.: ru/7F41dfF2
75 YucnoBble IPOMEXYTKH
76 PaccrosiHue Mexay AByMs TOUKaMHU
KOOPAMHATHOU MIPSMOM
77 Paccrosnue Mex 1y AByMsl TOUKaMHU
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KOOPAMHATHOU IIPSAMOM

78 [IpssMoyroipHas cucTeMa KOOpAUHAT bubnuorexa [JOK
HAa IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucTeMa KOOpAUHAT bubnuorexa [JOK
HAa IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKkoB, 3aJaHHBIX bubnuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3aaHHBIX bubnnorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepb! rpaduKoB, 3aTaHHBIX
dbopmynamu
83 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu
84 Utenue rpaduKoB peaibHBIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(beKOB pealbHBIX
3aBUCHUMOCTEH
bubnuorexka [JOK
86 Honsrue pynkumn https:// m.edsocI)_.[ ru/7f41ef06
87 I'paduk bynxmm
N . bubmuoreka [JOK
88 Ceofictaa dymkuii https:// m.edsocI)J.: ru/7f41f078
N . bubnunoreka [JOK
89 Crofictaa dymkuii https:// m.edsocI)J.: ru/7f41fife
N bubnunoreka [JOK
%0 Juneiinas pyniuns https:// m.edSO(I)J.: ru/7f427282
91 JIuneitnas QyHkuums bubnuorexa [IOK
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https://m.edsoo.ru/7f427412

[TocTpoenwue rpaduka TuHESHHON

bubmmorexa [{OK

92 1
GbyHKITIT https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka THHEHHON 1
GbyHKITIT
94 I'paduk pynxum y =|x| 1
95 I'padux pyaxmmm y =|x| 1
96 KonTponsHas pabora no teme 1 bubnnorexa [JOK
"Koopnaunats! u rpaduxu. @ynkuun" https://m.edsoo.ru/7f41f50a
IToBTOpEHHE OCHOBHBIX MOHSITHN U
bu6mmoreka [IOK
97 METOJIOB Kypca 7 Kjacca, 00001menne 1
N https://m.edsoo.ru/7f429c6c
3HAHUHI
[ToBTOpEHME OCHOBHBIX MOHATUN U
98 METOJIOB Kypca 7 Kiacca, 0000IeHne 1 bubmorera [JOK
AoB KYP ’ B https://m.edso0.ru/7f429f32
3HaHUHI
[ToBTOpEHME OCHOBHBIX MOHITUH U
99 METOJIOB Kypca 7 Kiacca, 00001enne 1 bubmorera [JOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUHI
IToBTOpEHHE OCHOBHBIX MOHSATHH H
100 METOJIOB Kypca 7 Kjacca, 00001eHune 1 brbmaorexa IJOK
_ P ’ https://m.edsoo.ru/7f42a27a
3HAHUMI
101 Hrorosas koHTposIbHas paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUH U
102 METOJIOB Kypca 7 Kiacca, 0000IIeHHe 1 bubmiorexa LIOK
Ilv P ’ Hl https://m.edso0.ru/7f42a900
3HAHUHI
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME
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8 KJIACC (AJITEBPA)

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kourpoasn | IlpakTuue
n/n Bcero u3ydenusi| oOpa3oBaTesibHbIE
ble padoThl | CKHe
pecypchl
padoThbI
1 KBanpaTHbIii KOpeHb W3 YHCIIa 1 bubmorexa HOK
P P ' https://m.edso0.ru/7f42d452
bubmmoreka [IOK
2 [TorsTHE 00 MppAITMOHAIBHOM YHCIIE. 1
ppant https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TPUOTVKCHUS 1
HPPAIMOHATBHBIX YHACE.
4 JlecsTnaHbIC PUOTIKSHUS 1
HUPpAIMOHAIBHBIX YUCET.
JlelicTBUTEIIbHBIC YHCIA. 1
CpaBHEHHE NEUCTBUTEIIHLHBIX YUCEN. 1
CpaBHEHHE NEUCTBUTEIILHBIX YUCEN. 1
8 ApubMeTnuecKknii KBaIpaTHBIHKOPEHbD. 1
9 VYpaBHeHue Buia X? = a. 1
10 CpoiicTBa apr(METHUECKUXKBAIPATHBIX 1 bubmuoreka [JOK
KOpHEH. https://m.edso0.ru/7f42d862
1 CBoiicTBa apu(hMETHUECKUXKBAIPATHBIX 1 bubnuoreka [IOK
KOpHEMN. https://m.edsoo.ru/7f42d862
[IpeoOpa3oBaHye YUCIOBBIX BBIPAKEHUH,
12 coAeprKaluX KBaJpaTHBIE KOPHU 1 Bubmiorexa IIOK
P P pHE- https://m.eds00.ru/7f42dd26
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[IpeoOpa3oBaHme YUCIOBBIX

13 BBIpAXKCHUH, COJICPIKAIINX bubmmorexa LHOK
p ’ P https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHHU.
[TpeoOpa3oBaHme YUCIOBBIX
14 BBIPAXKCHUH, COJICpKAIINX bubmorera [JOK
P ’ P https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHHU.
[IpeobpazoBaHue YUCIOBBIX
15 BI)II) a)KI;HI/Iﬁ CoJepIKaIINX bubmorexa HOK
P ’ P https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHHU.
bu6mmoreka [IOK
16 CrteneHsb ¢ MeNbIM IToKa3aTelIeM.
https://m.edsoo.ru/7f4354a4
CranapTHas 3anuch 4MCIa.
Pa3mMepnr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEeMEHTaPHBIX YACTHUIL JI0 bubnnorexa [JOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD TTPOIIECCOB B
OKPYXKAIOIIEeM MHUPE.
18 CBolMiCTBa CTENICHHU C IEIbIM bubmuorexka [JOK
TOKAa3aTeJEM. https://m.edso0.ru/7f435648
19 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
MOKa3aTeJEM. https://m.edso0.ru/7f435648
20 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
MoKazaTeyeM. https://m.edso0.ru/7f435648
21 CBolicTBa CTEMEHH C 1EIBIM bubmuoreka [JOK
TIOKA3aTEeIIEM. https://m.edsoo.ru/7f43599a
29 CBolicTBa CTEIMEHHU C IEJIbIM bubmuoreka [JOK
TIOKA3aTEIIEM. https://m.edsoo.ru/7f435ed6
23 KBanpaTHblil TpEXUIIEH.
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24

KBagparHblii TpEXUIIEH.

o5 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXWICHA HA MHOKUTENH. https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUICHA HA MHOKHUTENH. https://m.edsoo.ru/7f42fd38
KonTtponbHast paGota mo temam
" bubnuorexa [JOK
27 Ksanparusle kopuu. Crenenmu.
. " https://m.edsoo.ru/7f42ec80
KBagpartsslii Tpexuien".
bu6mmoreka [IOK
28 Anreb 0
rebpariecia Apook https://m.edso0.ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anreOpanvecKue BhIPAKCHHS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOISIINX B
anreOpanvecKue BhIPAKCHHS
31 OCHOBHOE CBOMCTBO bubmuorexka [JOK
anredpanveckoii Apodu https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 C 0
ORPAIISHHE PODEH https://m.edsoo.ru/7f430a8a
. bubmuoreka [JOK
33 C 0
ORPAISHHE APODEH https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK
34 7
Coxpamenne apobeit https://m.edsoo.ru/7f430f44
35 CrnoxeHue, BBIUNTaHUE, YMHOKEHUEHU bu6mmoreka [JOK
neneHue anredbpandeckux apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubmorexa HOK

https://m.edsoo.ru/7f4315c0
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U JIeTIieHUE anreOpandecKux apooeit

37 CrnoxeHue, BRIMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJICHUE anreOpandecKux Apooeit https://m.edso0.ru/7f4318¢2
38 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6mmoreka [IOK
U JIeTIHUE anreOpandecKux qpooei https://m.edso0.ru/7f431a20
[IpeobpazoBaHue BBIPAKEHUH,
39 COJIepIKaIUX aJreOpanvecKue bubmorera [JOK
https://m.edsoo.ru/7f43259c
npobu
[IpeobpazoBaHue BeIpaKEHUH,
40 CoJIeprKanIuX anredpandeckue bubmorexa HOK
https://m.edsoo.ru/7f432736
Ipoou
[IpeobpazoBaHue BhIpAKEHUH,
41 coepKaluMX anredpanyeckue bubmorexa [TOK
P P https://m.edsoo.ru/7f432736
Ipoou
42 KonTtponsHas padoTa o teme bubnuorexa [JOK
"Anrebpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
Bafpattoe ypasreHue https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
P P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
P P https://m.edsoo.ru/7f42eela
46 dopmyna KOpHER KBaApaTHOTO bubnuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmyna KOpHER KBaApaTHOTO bubnuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEN KBaJpaTHOTO bubnuorexa [IOK
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YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmmoreka [IOK
49 T B
copena Breta https.//m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
50 T B
copena Breta https://m.edso0.ru/7f430076
51 Pemrenne ypaBHeHM, CBOAAIUXCS K bubnnorexa [JOK
KBaJPaTHBIM https://m.edso0.ru/7f43c542
52 Pemrenne ypaBHeHM, CBOIAIINXCS K bubnuorexa [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
[Ipocreiimme 1pobHO- bubnnorexa [JOK
53
palroOHaIbHbIE YPABHEHHS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme 1pobHO- bubnnorexa [JOK
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C bubnuorexa [JOK
MOMOIIbIO KBAJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 33/1a4 C bubnuorexka [JOK
MIOMOIIIBIO KBA/IPATHBIX YPaBHEHUU https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas padoTa o treme bubnuoreka [JOK
"KBanparssle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JIuneiiHOE ypaBHEHUE C IBYMS
58 NepEMEHHBIMHU, €ro rpaduk,
IIPUMEPBI PELLICHUS] YDABHEHUN B
LENbIX YHCIIax
JInneliHOE ypaBHEHHUE C IBYMs
59 NepEeMEHHBIMH, €ro rpaduk,

MIPUMEpHI pellIeH!s] ypaBHEHUH B
LEJIBIX YUCTIaxX
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60

JIuneliHOE ypaBHEHHUE C JIBYMs
NepEeMEHHBIMH, €r0 rpaduk,
MPUMEpHI pEeIIeHNs yPaBHEHUH B
LEJIBIX YUCIIaxX

61

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemrenne cucrem ByX TMHEHHBIX
YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

64

[Ipumeps! pemenust cucreM
HEJIMHENHBIX YPAaBHEHHUN C JBYMsI
IIEPEMEHHBIMU

65

[Ipumepsl pelieHns cucTem
HEJIMHEHHBIX YPAaBHEHUM C IBYMsI
MepeMEeHHbIMU

66

I'paduueckas naTEpIpETALIHS
yYpaBHEHUS C IByMs IEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPAaBHEHUM C
JBYMsI TIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas naTEpIpETALIAS
YpaBHEHUS C IByMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHWHBIX YPABHEHHUM C
JBYMsI IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekCTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM ypaBHEHUI

69

Pemenune TekcToBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YpaBHEHUI
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Pemenne TeKCTOBBIX 337124 C

70 .
MOMOIIBIO CUCTEM YpaBHEHUM
71 Hucnossle HEPAaBEHCTBA U UX
CBOICTBa
79 Hucnossle HEPaBEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 01HO IepeMeHHOM
74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
75 JIuHeiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiHbIe HEpaBEHCTBA C OJTHOM
MEPEMEHHOM U UX PEIICHUE
77 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM EPEMEHHOM M MX PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOM IEPEMEHHOM U MX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHO IepEMEHHOMN U UX pelICHHE
N300paxkeHue penieHus JMHEHHOTO
80 HEPABCHCTBA M UX CHCTEM Ha bubmmorexa [JOK
P N . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
N3o00paxkenue penieHus JMHEHHOTO
bu6mmoreka [JOK
81 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOU
82 KoHnTtponsHas pabota o Temam

"HepasencrBa. Cucremsl
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ypaBHeHuUi"

bubmmoreka [IOK
I1
83 OHATHE (pyHKIIH https://m.edsoo.ru/7f433c12
84 OO6nacTh onpenenaeH s U MHOXKECTBO bubnuorexa [JOK
3HaYeHUH QYHKIUU https://m.edsoo.ru/7f433d84
85 Crnioco0sb1 3aianust GyHKIHUN
86 I'padux GyHKIIH
87 CpoiicTBa (DyHKIINH, UX
oToOpaxkeHue Ha rpaduke
88 Utenue u nmoctpoeHue rpadukoB
byHKINNA
89 [Tpumepst rpadukoB yHKITHH,
OTpaKaIOIINX PeaTbHBIE MTPOIECCHI
OyHKIUH, OTMCHIBAIONIIE TIPSIMYIO U
90 063’1;; MPOTIO I/I::Iaﬂbé)ble o Bubmmorexa LIOK
PATHYIO NPOTIOpH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX TpaprKu
91 I'unepbona
92 I'unepbona
bubnuoreka [JOK
— 2
93 Tpadux pyriin y = x https://m.edsoo.ru/7f4343e2
bubnuoreka [JOK
94 r =Xx?
pacpuc ynicuiait y https://m.edsoo.ru/7f434572
Oynkiun Y =x2, y= X3, y= VX, y =
95 |X|}'II; ]:(pntzleCKoey emeHie ’ Bubmmorexa LIOK
TP . p . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CUCTEM YpaBHEHMI
96 Oyukumu Y =X%, Yy = X3, y= VX, y = bubmuoreka [JOK

|x|; rpaduueckoe penieHue

https://m.edsoo.ru/7f434eb4
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YPaBHEHUH U CUCTEM YPaBHEHUU

[ToBTOpEHME OCHOBHBIX MOHITUI U

97 METOJ0B KypCOB 7 U 8 KJIacCcoB 1 Bubmmoreka HOK
HOB VP . ’ https://m.edsoo.ru/7f4371aa
00001IeHrEe 3HAaHUHA
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
98 METOJ0B KYpPCOB 7 ¥ 8 K1acCOB 1 Bubmiorexa ITOK
P . ’ https://m.edsoo.ru/7f43736¢c
0000111eHNE 3HAHUH
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
99 METOJ0B KYpPCOB 7 ¥ 8 K1acCOB 1 bubmmorexa [IOK
P . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUH
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
100 METOJ0B KypCOB 7 U 8 KJIaCcCOB 1 Bubmiorexa ITOK
P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUH
bu6mmoreka [JOK
101 " 3] 1
TOTOBAT KORTPOIIbRAL paboTa https://m.edsoo.ru/7f436b88
[ToBTOpEHME OCHOBHBIX MTOHATHH U
102 METO/I0B KypcoB 7 U 8 KJIaccoB 1 bubmmorexa [IOK
. ’ https://m.edso0.ru/7f437858
000011eHNE 3HAHUN
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC (AJITEGPA)

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoarneie | - TIpakruteckue u3yudeHnusi | oOpa3oBaTeibHbIe
padoTsbI padoThI pecypebi
ParmmmonansHbIe yncna,
1 MppaLMOHAJIBHBIE YHCIIa, KOHEYHBIE U 1
OECKOHEYHBIE JECATUIHBIE TPOOH
MHO0KecTBO IEHCTBUTEHLHBIX YHCET,
2 JNEUCTBUTEILHBIC YHCIa KaK 1
OCCKOHEYHBIE JIECATUYHBIE IPOOH
B3anMHO 0/HO3HAYHOE COOTBETCTBUE
3 MEKly MHOKECTBOM JICHCTBUTEIBHBIX 1
YHUCENT U MHOKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOi
CpaBHEHME 1EHCTBUTENBHBIX YUCEN,
4 apudMeTHIECKHUEe IEHCTBHS C 1
JNEHUCTBUTEIbHBIMU YUCIIAMHU
5 [TpubnmkEHHOE 3HAUCHNE BEIIUYUHBI, 1
TOYHOCTH MPUOTUKECHUS
OxkpyrieHue ymucen 1
OxpyrieHnne uncen 1
8 [Ipuknaka 1 oLeHKa pe3ylnbTaTOB 1
BBIUHCIICHU N
9 [Ipuknaka 1 oLleHKa pe3ynbTaTOB 1

BBIUMCIIEHUN
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JInneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK

10 . .
YPaBHEHUH, CBOIALIUXCA K JIMHEHHBIM https://m.edso0.ru/7f43bf66
11 JIuneitHoe ypaBHeHue. Penienue
YPaBHEHUH, CBOAIINUXCA K JIMHEHHBIM
KBanpatHoe ypaBHeHue. Pemienue Bu6 OK
12 YpaBHEHUM, CBOJISAIINXCS K nosmotera I
https://m.edso0.ru/7f43c542
KBaJPaTHBIM
KBagparHoe ypaBHenue. Pemenue Bu6 OK
13 yYpaBHEHUM, CBOJISAIINXCS K nommoreka L{
https://m.edso0.ru/7f43c542
KBaJPaTHBIM
bub6 OK
14 bukBanpaTHbie ypaBHEHUS nosmotera I
https://m.edsoo.ru/7f43c3d0
bubnnorexa [JOK
15 bukBanpaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Tpumepsl perieHns: ypaBHEHH
16 TPEThEN U YETBEPTOU CTENEHEHN
Pa3yIoKEHUEM Ha MHOKHUTEIN
[Ipumepsl perieHns: ypaBHEHUM
17 TpEeThel U YEeTBEPTOU CTETICHEH
pa3ioKEHUEM Ha MHOKHUTEIN
18 Pemenne npoOGHO-paiioHaTbHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemienune npo6GHO-paiMOHAIBHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToOBBIX 3a/1a4
anredpanvdeckuM MEeTOA0M
21 Perrenne TekCTOBBIX 3a/1a4

anre6panqec1<1/IM METOJO0M
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Pemenne TeKCTOBBIX 3a1a4

22
anredpanvdeckuM METOA0M
93 KonTtposnsHas paboTa o teme
"YpaBHeHUsI ¢ 0/1HOI mepeMeHHOI"
24 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
o5 YpaBHEeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JIMHEMHBIX YPaBHEHUI
C IByMsI TIEPEMEHHBIMH U €€ PEIlICHHE
27 Cucrema IByX JIMHEMHBIX YPaBHEHUI
C IByMsI TIEPEMEHHBIMU U €€ PEIlICHHE
28 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IByMsI TIEPEMEHHBIMU U €€ pellieHne
29 CucreMa IByX JTUHEWHBIX YPABHEHHI
C IByMsI IIEpEMEHHBIMU U €€ pelieHne
Pewrenue cucrem ByX ypaBHEHUH,
30 OJIHO U3 KOTOPBIX JIMHEHHOE, a APYroe bubmorexa HOK
. p e 24 https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEeHU
Pemenue cucrem 1B aBHEHUII,
31 OJIHO U3 KOTOPBIX nnﬁgoe a ipyroe bubmmorexa [JOK
. p » & APYT https://m.edsoo.ru/7f43d55a
— BTOPOH CTETEeHU
Pewrenue cucreM IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JINHEWHOE, a IPYroe
— BTOPOM CTEIICHU
33 Pemuienne cucrem IByX ypaBHEHHUI,

OJIHO U3 KOTOPBIX HHHCP’IHOG, a Ipyroe
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— BTOPOM CTEIIEHU

I'paduueckas nuHTEpIIpETAIIUS

34 CHUCTEMBI YPAaBHEHUH C ABYMS
NepeMEHHbIMU
35 Pemenue TekCTOBBIX 33124
anredpanvdeckum crnocooom
36 Pemenue TekcToBBIX 33124
anredpanvdeckum crnocooom
37 KounTponbnas paborta o teme
"Cucrtembl ypaBHEHHI'"
38 YucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
YucnoBble HEPABEHCTBA U UX bubnnorexa [JOK
39 .
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuorexa [JOK
MEPEMEHHOH U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnunoreka [JOK
MEPEMEHHOH U UX pEeIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C
OJTHOW MIEPEMEHHOMN U UX PEILICHUE
m Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHOU U UX PELIEHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON U UX PELIEHNE
46 KBanparHble HEpaBEHCTBA U X bubnuorexa [IOK
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pelieHune https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
pelenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HepaBEeHCTBA U HIX
pemeHue
50 KBanpaTHbie HepaBEeHCTBA U HIX
pereHue
I'padmueckas naTepnperanus
51 HS ieHCTB " CI/ICTSMpHe :BGHCTB c brbmmorexa [TOK
P p https://m.edsoo.ru/7f43b098
TBYMSI TIEPEMEHHBIMH
I'paduaeckas maTEpIpETALIHS
52 HEPaBEHCTB M CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbnas pabora no teme
"HepaBencrna"
54 Ksagparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Ksanparuunas ¢pynkmus, e€ rpaduk u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksanparuunas ¢pyukmus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabo:a, KOOpAXHATHI BEPIINHBI bubnuoreka [IOK
napa0oJIbl, 0Cb CHMMETPHU apaboIIbI https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAUHATHI BEPIIUHBI bubnuorexa [IOK

napaboJibl, 0Cb CHMMETPHUU apadoIIbl

https://m.edsoo.ru/7f43a03a
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[Tapabosia, KOOpAUHATHI BEPIIUHBI

bu6mmoreka [{OK

59 napaboJIbl, 0Cb CAMMETPHU NTapadoIIbI https://m.edsoo.ru/7f43alac
60 [Tapaboua, KOOpaAUHATHI BEPILIUHBI bubnuorexa [JOK
napaboJIbl, 0Cb CAMMETPHU TTapadoIIbI https://m.edsoo.ru/7f43a31e
61 [TapaOoua, KOOpAUHATHI BEPILIUHBI bubnuorexa [JOK
1apaboJibl, 0Ch CAMMETPHH Mapa0oJIbl https://m.edso0.ru/7f43a526
62 [TapaGoua, KOOpaAUHATHI BEPIINHBI
napaboJIbl, 0Cb CAMMETPHHU TTapadoITbI
63 I'padukn Gpynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|x|
64 I'padukn Gpynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|x|
65 I'paduku Gyrkwmit: Yy = KX, y = kX +
b, y=k/x, y=x3, y=vX, y=|X|
66 I'paduku Gyrkwmit: y = KX, y = kX +
b, y=k/x, y=x3, y=vx, y=|X|
67 I'paduku Gynakmii: y = KX, y = kX +
b, y=k/x, y=x3, y=vX, y=|X|
I'paduku Gpyaxuumii: y = kX, y = kx +
68
b, y=k/X, y=x3, y=vX, y=|X|
69 KonTtponbHas pabora o teme bubnunoreka [JOK
"®yHkunn" https://m.edsoo.ru/7f43ab84
70 [lousarue yncmoBoit bu6mmoreka [JOK
MOCJICAOBATEILHOCTHU https://m.edsoo.ru/7f43e6¢6
3
ajzlaHue nocnvenOBaTenL}VIocm BuGmiorexa LOK
71 PEeKyppeHTHOI GopMyIoit u

¢dbopmymoii N-ro uieHa

https://m.edsoo.ru/7f43ebda
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Apupmerrueckas 1 reoMeTpuyecKas

bu6mmoreka [{OK

72 [Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 ApupmeTrueckas ¥ reoMeTpudecKas bubnuorexa [JOK
IIPOrpeCCuu https://m.edsoo.ru/7f43f3b4
@opmyisl N-TO 4neHa

74 apuMETUYECKON U TEOMETPUUECKON bubnuorexa [JOK
MIPOTPECCUi, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
@opmyisl N-TO YIeHa

75 apruMETHYECKON U TEOMETPUUECKON bubnuotexa [JOK
MPOTrPECCUi, CYMMBI TTEPBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
®opmysbl N-TO WieHa

76 apupMETHIECKON U TEOMETPUUIECKOMN bubnuorexa [JOK
MPOrpPECCUi, CyMMBI MTEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
®opmysbl N-To YiieHa

77 apuMeTHyecKoil 1 reoMeTpUUeCcKOn bubnuorexka [JOK
MPOrpeccuid, CyMMBbI MEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
@opmysbl N-TO YiieHa

78 apuMETUYECKON U TEOMETPUUECKOMN bubnunoreka [JOK
[IPOrpeCcCuii, CyMMBbI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJIEHOB
N300pakeHue 4ieHoB

79 apuMeTUyecKoil ¥ reoOMeTpUUECKON

MPOrpeccuil ToukaMu Ha
KOOPAMHATHOU MJIIOCKOCTH
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80

N300pakeHue 4ieHOB
apuMeTHIECKOi 1 TeOMETPHUECKON
MPOrpeCCUi TOYKAMU Ha
KOOPJMHATHOM INIOCKOCTH

81

JIMHENHBII 1 DKCIIOHEHITUAIbHBIN
poct

82

Crno’xHbl€ MTPOLIEHTHI

bubmmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbI€ TPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KounTponbnas paborta o teme
"JucioBEIe OCIeI0BaTENbHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHue, 0600IICHNE 1
CHCTEeMaTH3aIus 3HaHuH. 3anch,
CpaBHEHUE, JICUCTBUS C
JIEMCTBUTEIbHEIMH YHCIAMU,
YUCJIOBAs MpsiMast

86

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3arys 3HaHui. [TporeHTsI,
OTHOIIICHHS, ITPOITOPLIUN

87

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3alMs 3HAHWM.
Oxpyriienue, NpubIMKEeHUE, OlIEHKa

88

[ToBTOpEHue, 06001IeHNE U
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apu(HPMETHIECKIM
CII0COOOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHnue, 06001IeHNE U

bu6mmoreka [JOK

162


https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

cucreMaru3anud 3HaHuu. Pemenue
TEKCTOBBIX 33124 apU(HMETHICCKIM
CcIIocoooM

https://m.edsoo.ru/7f443cd4

[ToBTOpEHUe, 0600MICHNE U
cucreMarusanys 3Hanuil. Pemenne

bu6mmoreka [IOK

%0 TEKCTOBBIX 33124 apu(PMETUIECKIUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHue, 0600IIEHNE U

01 cucTeMaTu3anus 3HaHUM. bubnuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TOMYCTUMBIE 3HAYCHHUS
[ToBTOpEeHuE, 0600IICHNE 1

92 CHCTEMaTH3allHs 3HAHHUM. bubnuorexa [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, OMYCTUMbIE 3HAUECHUS
[ToBTOpEeHue, 0600IICHNE 1

93 CHCTEMAaTHU3alMs 3HAHHM. bubnuorexka [JOK
[IpeoOpazoBanue aredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHUE, 0000MIECHNE U

94 CHCTeMaTH3aIys 3HaHUH. bubnuoreka [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpEHue, 06001EeHNE U

95 cucreMaru3anus 3Hanui. OyHkuuu: bubnunoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMII

96 [ToBTOpEHue, 06001IeHNE U bu6nmoreka [JOK
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cucremaTusauus 3HaHui. OyHKIWH:
IIOCTPOEHHUE, CBOMCTBA N3YYECHHBIX

byHKIII

https://m.edsoo.ru/7f444144

97

[ToBTOpenue, o6odIIEHNE U
cucremaTusauus 3HaHui. OyHKIWH:
IIOCTPOEHHUE, CBOMCTBA N3YYEHHBIX

byHKIINN

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 06o0IIEHNE U
cucremMaTusauus 3HaHu. OyHKIWH:
IIOCTPOEHHUE, CBOMCTBA N3YYEHHBIX

byHKINN

bubmmoreka [{OK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHUE, 0600IIEHNE 1
cHCTEMAaTH3aInsI 3HaHUH.
I'paduaeckoe pernieHue ypaBHEHUH U
HX CHCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHuE, 0600IICHNE 1
cUCTeMaTu3anus 3HaHUH.
I'paduaeckoe pernieHue ypaBHCHUH U
UX CUCTEM

101

WroroBast kKoHTpoJIbHAs paboTa

102

O00011IeHNE U CUCTEMATH3ALIUSI
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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Ilpunosicenue 3 K padboyeid mporpamMme 1o

MaTEMaTHKE

KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHMUE 1o reomerpnu B 7 KJ1acce ¢ y4eTOM NPorpaMMbl BociuTanust Ha 2023-24 yyeOHbIi roa.

Ne | Tema ypoka KoJsnyecTBo 4acos [ara Buabl, popmbl
n/ U3y4YeHHS] | KOHTPOJIA
BCEro KOHTPOJIbH | MPAKTHYeCK

" plepaldoThl | HepadoThI

1. | Touku u npsimble. (IIB Monyns Baeypounast 1 0 0 5.07 | Yernsrii ompoc;
JIeSITEJIbHOCTD )

2. | Touxu u psMBIE. 1 0 0 8.07 | Yernsrii ompoc;

3. | Otpe3ok u ero JuHa. 1 0 0 12.07 | YcrHBIii ompoc;

4. | OtTpe3ok u ero JUIMHA. 1 0 0 15.07 | YcrHBrii ompoc;

5. | Jlyu. Yrou. Usmepenune yrios. (IIB Moaynb 1 0 0 19.07 | Yernsiit onpoc;
BreypouHnas nesTensHOCTb)

6. | Jlyu. Yrou. M3mepeHue yrios. 1 0 0.25 22.09 | TectupoBanue;

7. | CMeXHBIC H BEpTHKAIBHBICYTJIBI. 1 0 0 26.09 | YcrHslit ompoc;

8. | CMexHbIC U BEPTUKAIBHBIC YIIIBI. 1 1 0 29.09 | [TucpmeHHBI#H

KOHTPOJIb;

9. | IlepneHIUKYISIpHBIC MPSMBIE. 1 0 0 3.10 | Yernbiit onpoc;
(ITB Moayns IIpodopuenrarms)

10.| Kontponsnas pabora Ne 1 mo teme 1 1 0 6.10 | KontposbHas pabora;
«IIpocTeiimme reomerpudeckrue GUrypsl HUX
CBOMCTBaY.
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11.| PaGora ¢ mpocTeHITMMH YepTEKAMHU. 0.25 10.10| Ycrusiii onpoc;
(ITB Moayns IIpodopuenrarms)

12.| W3mepeHue IMHEHHBIX NYTIIOBBIX BEITUYUH, 0.25 13.10 | [Ipaktuueckast padora;
BBIYHMCIICHUE OTPE3KOB UYTJIOB.

13.| H3mepeHwue TMHEHHBIX UYTTIOBBIX BEITUYUH, 0.5 17.10 | [TIpaktudeckas paboTa;
BBIYHCIICHUE OTPE3KOB UYTJIOB.

14.| Tlepumetp u Turomanp GUTyp, COCTABICHHBIX 0 20.10| YcrHsIit ompoc;

13 IPSIMOYTOJIbHUKOB.
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15.| TlonsiTHe 0 paBHBIX TPEYrOJbHUKAX U MIEPBUYHBIC 24.10| YcrHblii onpoc;
IIPE/ICTaBICHUSIO PABHBIX (KOHTPYIHTHBIX)
¢durypax.

16.| IlepBsIiii NpU3HAK PABEHCTBA TPEYTOJIBHUKOB. 27.10| YcrHsIit onpoc;

17.| Btopoii mpu3HaK paBeHCTBA TPEYrOJIbHUKOB. 7.11| YcTHbli onpoc;

18.| TlepBslii 1 BTOPOil MPU3HAKK paBEHCTBA 10.11 | ITucbmeHHbBI
TPEYTOJIEHUKOB. KOHTPOJTb;

19.| Tperuii mpu3HAK PaBEHCTBA TPEYrOJbHUKOB. 14.11 | Yernbiii onpoc;

20.| TToBTOpeHUE M cHCTEMATU3AIUsS YICOHOTO 17.11| CamooueHka ¢
Mmatepuaia no teme "[Ipu3Haku paBeHCTBa UCIOJIb30BaHUEM
TPEYroJIbHUKOB". «O1EHOYHOTr0 JIUCTaY;

21.| KoutpoasHas padota Ne2"IIpu3naku 21.11 | KonTposbHasgspaboTa;
PaBEHCTBA TPEYTOJIbHUKOB".

22.| Ilpu3Haku paBeHCTBANPSIMOYTOJIBHBIX 24.11| YcrHblit onpoc;

TPEYrOJIbHUKOB.
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23.| Ilpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX 28.11| YcrHblii onpoc;
TPEYrOJIbHUKOB.

24.| CBOMCTBO MeIMaHbI MPSIMOYrOJIBHOTO 1.12 | YcrHslit onpoc;
TPEYTOJIbHUKA.

25.| PaBHOOeIpeHHbIC U PABHOCTOPOHHHE 5.12 | Yernbiii ompoc;
TPEYTOJIbHUKH.

26.| PaBHOOEIpPEHHBIH TPEYrOJIBHUK U €T0 CBOMCTBA. 8.12 | [TucbMeHHBI#

KOHTPOJTb;
27.| PaBHOOEIpPEHHBIN TPEYTOJIBHUK M €T0 CBOMCTBA. 12.12 | Yernslii onpoc;
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28.

[Tpu3Haku paBHOOEPEHHOTO
TPEYroJIbHUKA.

15.12

YceTHBII 0npoc;

29.| TpusHaku paBHOOCAPCHHOTO 19.12 | [TucbmeHHbIH
TPEYTOJIbHUKA. KOHTPOJTb;

30.| IpoTuB GoJbIIEH CTOPOHBI TPEYrOJIBHUKA JICKUT 22.12 | TectupoBaHue,
OOJIBIIINI YT OJI.

31.| Tpocreiimme HepaBEeHCTBA BTEOMETPHH. 26.12 | YcTHBI ompoc;
HepaBeHcTBO TpeyroJyibHUKA.

32| HepaBeHCTBO TpeyrojbHHUKA. 29.12 | TectupoBanue;

33| HepaBeHCTBO JIOMaHOiA. 9.01| YcrHsrii ompoc;

34 | TIpsMoyroJapHBIA TPEYTrOJIbHUK C yriioM B 30°. 12.01 | ITucbmeHHBIN

KOHTPOJTb;
35| IlepBbiec TOHATHS O JOKa3aTEIbCTBAaX B 16.01 | Yernbiit onpoc;

IrCOMCTpHUH.

36 | KonrtposasHas padota Ne 310 Teme 19.01 | KonTpospHas
«TpeyronbHUKMY. pabora;
37 | IlapannenbHble NpsMBIE. 23.01| YcrHslit onpoc;
(ITB Monyns I1IKoabHBIH YPOK)
38 | IlapamnenbHble NpsMBbIE. 26.01 | [TucbmeHHBIIH
KOHTPOJIb;
39| [pusHaku mMapaaienbHOCTH MPSIMBIX. 30.01 | YcrHsiit onpoc;
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40 | Tlpu3HaKM MapauICIbHOCTH TPSIMBIX. 2.02 | [TucbMeHHBIH
KOHTPOJIb;
41| TIlareiii nocrynar EBxinpa. (I1B Moaynb 6.02 | Yerubrii ompoc;

BHeypouHast 1esTeJIbHOCTb)

42 | CaoiicTBa mapayuICIbHBIX MPSIMBIX. 9.02 | Yerubrii ompoc;

43| CpoiicTBa MapaIeIbHBIXITPSIMBIX. 13.02 | YcrHbIii ompoc;

44 | Pemrenue 3amad 1o TeMe MapajuieIbHOCTh 16.02 | ITuceMeHHBIN
IPSMBIX. KOHTPOJIb;
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45

[Ipu3Hak napajueIbHOCTH NPSMBIX Yepes3

PaBEHCTBO PACCTOSIHUN OT TOUEK OJHOM MPAMOM

JI0 BTOPOH IPSIMOM.

20.02

YceTHBII 0npoc;

46 | Cymma yrioB TpeyrojbHUKAad MHOTOYTrOJIbHHUKA. 27.02| YcrHsIit onpoc;

47| Pemenue 3ama4 mo reme Cymma yriioB 2.03 | [TucbMeHHBIH
TPEYTOJIbHUKA. KOHTPOJIb;

48 | BHelHue yribITPEYTrOJIbHHUKA. 6.03 | Yernsrii ompoc;

49 | BHelHUE yIIIBITPEYTOJIbHHUKA. 9.03 | [TucbMeHHBI#

KOHTPOJIb;

50 | KontpomasHas padota Ne 4 1o Teme 13.03 | KonTposbHas
«[Tapamnenbasie mpsiMbie. CyMMa yriioB pabora;
TPEYrOJIbHUKA.

51.| OKpYKHOCTh, XOP/bl U JHAMETPBI, KX 16.03 | Yernbiit onpoc;
CBOWCTBA.

(I1B Monayns HIkonbHBIH YPOK)

52.| OKpYKHOCTb, XOPJbI ¥ TUAMETPBI, UX 27.03 | TectupoBanue;
CBOMCTBA.

53.| KacarenbHasi K OKpYKHOCTH. 30.03 | YcrHslit onpoc;

54.| KacarenbHasi K OKpYKHOCTH. 3.04 | [TucbMeHHbIH

KOHTPOJIb;
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55.| Pemenne 3amau no reme"KacarensHasg K 6.04 | YcTHbIii ompoc;
OKPYKHOCTHY.

56.| OKpyXHOCTb, BIIUCAHHASIB YIOJI. 10.04 | YcrHsrii ompoc;

57.| Toustue o 'MT, npuMeHeHHUE B 3a/1a4ax. 13.04 | YerHbrit onpoc;

58. Mero reoMeTpUYECKUX MECT TOYEK B 3a7a4ax 17.04 | YcrubIit onpoc;
HAITOCTPOCHHE.

59.| Buccektpuica 1 cepeIMHHBIIN MEPICHIUKYIISP KaK 20.04 | YcrHBIit ompoc;
T€OMETPUIECKUE MECTA TOYCK.

60.| OmnumcanHas ¥ BOUCAHHAS OKPYXHOCTH 24.04 | YcrHbI# ompoc;

TpPEeYroJbHUKA.
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61.| OnucaHHas U BIUCAHHAS OKPYKHOCTH 1 27.04 | [TucpmeHHbIN
TPEYroJIbHUKA. KOHTPOJIb;
62 | Pemenue 3amau. 1 4.05 | TectupoBanue;
63| I'eomerpuyveckre NOCTPOCHHUSL. 1 8.05 | [IpakTuueckas
pabora;
64 | 3amgaun Ha TIOCTPOCHUE. 1 11.05 | [IpakTuyeckas
pabora;
65| IloBTOpeHwue u 060OIIECHHE. 1 15.05 | Yernbrit onpoc;
HadanbHbIe reoMeTprudecKkrne CBeICHUS. YTIIbI.
66 | IToBTopeHnue u 060OIICHNME. 1 18.05| YcrHsrii ompoc;
TpeyroabHUKH.
67| IloBTOopeHue u 0600IICHHE. 1 22.05| YcrHbI# ompoc;
3amaun Ha MOCTPOCHHUE.
68 | IloBTOopeHue u 0600IICHHE. 1 25.05 | IIpoBepounas pabota
3amaun Ha MOCTPOCHHUE.
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HNOYPOYHOE INTAHUPOBAHMUE mno reomerpun 8 kiaace

Nen/ aara Tema ypoka
n IUIaH ‘ ¢bakr
Yerpipéxyroabauku — 12 yacos
1. [TapamienorpamMm, €ro Npu3HaKH.
2. [Tapannenorpamm, ero cBoicTBa.
3. [IpssmoyroabpHUK, poMO, KBaJipatT, UX MPU3HAKH.
4, [IpssmoyronbpHUK, poMO, KBaJpat, UX CBOMCTBA.
S. Tpanerusi.
6. Pemenue 3anau no teme «Tpanenus».
7. PaBHOOepeHHas Tpamnerusi.
8. [IpsiMoyrompHast Tparemus.
0. VY BoeHHne MeauaHEbl.
10. IIpumeHeHne yqBOCHUS MEIUaHBbI.
11. LlenTpanbHas cumMmMeTpus.
12. Koumponvnasa paooma Nel no meme «YemovipexyzonvHurku.
Teopema daJjieca 1 TeopeMa 0 NPONOPLUHOHAJIBHBIX 0TPE3KAaX, NOA00HbIE TPEYT0JbHUKH — 15 yacoB
13. Teopema daneca u Teopema 0 NPONOPIHMOHATBHBIX OTPE3KaX.
14. Teopema daneca u Teopema 0 NPONOPIHMOHAIBHBIX OTPE3KaX.
15. CpenHsist TMHUS TPEYTrOJIbHUKA.
16. 3agaun no teMe «CpeHss JIMHUSA TPEYTOIbHUKAY.
17. Tpaneuus, e€ cpeHss JTUHUSL.
18. 3agaun no teMe «CpeHss JIMHUS Tpareuny.
19. [IponoprroHanbHbIE OTPE3KH, IOCTPOECHUE YETBEPTOrO NMPONOPIIMOHAIBHOIO OTPE3Ka.
20. CBoliCcTBa IIEHTpa Macc B TPEYroJIbHUKE.
21, ITo100HBIE TPEYTOJTBHUKH.
22. IepBbIit pu3HaK M0A00US TPEYTOJbHUKOB.
23. Bropoii mpu3Hak mo1o0ust TpeyroJbHUKOB.
24. Tperuit npusHak nogo0Us TPEYrOJIbHUKOB.
25. Pemenue 3a1au o teme «I1000HbBIE TPEYTOJIBHUKI.
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26. [ToBTOpenue no teme «llog00HBIE TPEYTOTBHUKIY.
27. Konumponvnas paboma Ne2nomeme «llooodnvie mpeyzoivnuxuy.
Teopema Iludaropa u Hayaaa rpuronomerpum — 10 yacon

28. Teopema [1udaropa, e€ noxazaTenbCTBO.
29. Teopema [Iudaropa, e€ nprumeHeHwue.
30. Oo0patHas Teopema lIudaropa.
31. Pemenue 3a1au ¢ ucrosib3oBanueM Teopemsl [udaropa.
32. Omnpenenenrne TPUrOHOMETPUYECKUX (PYHKIIUN OCTPOTO yria.
33. TpuronomeTpuueckre COOTHOIICHUS B IPSIMOYTOJIEHOM TPEYTOJIbHUKE.
34. OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO.
35. CooTHOIIEHNS MEX 1y CTOPOHAMU B IIPSIMOYTOJIbHBIX TPEYroJIbHUKAX C yriamu B 45°n45°.
36. CoOTHOIICHUST MEKYy CTOPOHAMH B TIPSIMOYTOJIEHBIX TPEYroJIbHUKax cyrmamMuB30° u 60°.
37. Konumponvnan paooma Ne3nomeme «Teopema Ilughazopay.

Iinomans. Haxoxaenune njomaaeil TpeyroJibHUKOB U MHOTOYroJibHbIX uryp. Ilinomanan noaodubix ¢puryp — 14 yacos.
38. [lonsTre mnomaau Gurypst.
39. [Tmomane TpeyroJbHUKA.
40. [Inomane napamienorpamma.
41. OTHONICHUE TUIOMIA/ICH TPEYrOJIHHUKOB .
42. Boruncnenue miomaseil cinoxkHbeIX Guryp uepes pazOrueHue Ha 4acTH U IOCTPOCHUE.
43. [Tnomaau puryp Ha kieryaroit Oymare.
44, [Tnomaau mogoOHBIXUTYP.
45, Brruncnenue miomaseii nogqo0HbIX GuUryp.
46, [IpakTryeckue 3a/1a4v Ha BHIYMCICHUE TIOIIACH.
47. [IpakTiyeckue 3a/1a4 Ha BHIYMCICHUE TUIOMIACH.
48. 3amaun ¢ MPaKTUUYECKUM COJCPKAHUEM.
49. Pemrenne 3agau ¢ nOMOIIBIO METO/1a BCIIOMOTaTeJIbHOM TJIOLA N,
50. Pemrenue 3aga4 ¢ MoMoIbIO METO/1a BCIOMOTaTeNIbHOM IJIOIAH.
51. Konmponvnasa paboma Ne4 nomeme «llnowaou ghuzyp».
52, BrnivcanHBIE M IEHTPAJIBHBIE YIJIBI.
53. Yroa Mexy KacaTelnbHOW U XOpIoi.
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54, VYTIIbl MEXKY XOpIaMUU CEKYILIIMHU.

55. Pemenue 3anau o teme «OKpyK HOCTBY.

56. BrniycanHble ¥ onIMCaHHbIE YETHIPEXYT OJIbHUKU.

o7. CBoiicTBa BIIMCAHHBIX Y ONIMCAHHBIX YEThIPEXYTOJIbHUKOB.

58. [IpumeHeHue 3TUX CBOMCTB MpHU PELLIEHUH M'€OMETPUUECKUX 3ajau.

59. [IpuMeHeHne 3TUX CBOMCTB IPUPELICHUN F€OMETPUYECKHX 3a1a4.

60. B3anMHoe pacrioioskeHre IByX OKPY>KHOCTEH.

61. 3a/iayy Ha B3aUMHOE PacloJIOKEHHE JIBYX OKPYKHOCTEH.

62. Kacanue okpyxHocTel.

63. Pemenue 3a1auy Ha KacaHHe OKPYKHOCTEH.

64. Konumponsnas paboma Ne5 no meme «Yenvt u okpyscnocmu.
IloBTOpeHue, 0000meHne 3HAHUI — 4 yaca.

65. YeThIpEXyroIbHUKH.

66. [ToroOHBIE TPEYTOJTHHHUKH.

67. Teopema IIudaropa.

68. [Tmomamm duryp.
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HOYPOYHOE IVIAHUPOBAHMUE no reomerpuu 9 kjacc

Aara Tevaypoka
No IU1aH ¢bakr
IloBTOpenue — 4 yaca
1. ITo106HBIE TPEYTOJIHHUKH
2. YersipexyronpHuku. [Inomamy reomerpudeckux Guryp
3. Brincansble, onucaHHbIE W IEHTPAILHBIC YTIIbI
4, Jluaznocmuueckas konmponvnasa paboma
Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. PelieHue TpeyroibHuKkoB — 16 yacoB
S Onpenenenne TpuroHoMeTpudecknx GyHkmid yriios ot 0°10180°
6. Onpenenenne TpuroHoMeTpudecknx GyHKIMA yriios ot 0°10180°
7. KocuHyc 1 cHHYC MPsSIMOTO M TYTIOTO yTJIa
8. KocuHyc 1 cMHYC MpsIMOTO M TYTIOTO yTIia
9. TeopeMa KOCHHYCOB
10. TeopeMa cuHyCOB (C paJilyCcOM OMMCAHHON OKPYKHOCTH)
11. HaxoxxaeHue mH CTOPOH TPEYTOJIbHUKOB
12. HaxosxaeHne BeTMurH yTiioB TPEYTOJIbHUKOB
13. dopmyna IIOMIAAN TPEYTOJIbHUKA Yepe3 IBE€ CTOPOHBI U YTOJI MEK]1y HUMU
14. 3ajaun Ha BBIUKMCIIEHUE IUIONIAIN TPEYTOJIbHHUKA
15. dopmyiia MIOHIAAN YeThIPEXYTOIBHUKA YePe3 €ro JUaroHaau v yrojl MeX1y HUMHU
16. 3a7aumn HA BBIYMCIICHUE TUIOMIAIN YEThIPEXYTOJIbHUKA
17. Penienune TpeyrojibHUKOB
18. Pemienue TpeyrojbHUKOB
19. [ToBTopenue no teme «TpuroHomeTpusd»
20. Konumponvnasn pabomaNel no meme « Tpuzonomempus»
IIpeoOpa3oBanue nogoousi. Merpuieckue COOTHOIIEHHUsI B OKPYkHOCTH — 10 yacos
21. [TonsaTHE O IPeodbpa3oBaHUM MOAO0NUS
22. T'omorerus. [Togobue B Ku3HU
23. COOTBETCTBEHHBIE 3JIEMEHTHI NOJJOOHBIX (PUTYD
24, [lepumMeTpsl U MIoMAAM TOJOOHBIX GUTYp
25. Teopema 0 NpOU3BEIEHUH OTPE3KOB XOP
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26.

Teopema 0 NpOU3BEACHUN OTPE3KOB CEKYIIUX

21. Teopema o0 KBagpaTe KacaTelIbHOU
28. IIprimMeHeHNe B pellIeHMH T€OMETPUUECKUX 3a]1a4
29. [ToBTopenue no teme «IIpeobpazoBanue nogodus. Merprueckue COOTHOLIEHHS B OKPY>KHOCTH»
30. Konumponsnan paboma No2 no meme «Ilpeoopazosanue noooous. Mempuueckue coomHouieHus 6
OKpYHCHOCI U
BekTopsl — 12 yacoB
31. Omnpenenenre BEKTOPOB
32. Crno)XeHre ¥ pa3HOCTh BEKTOPOB
33. YMHOXKEHUE BEKTOpA HA YHUCITIO
34. Pu3ndecKknii ¥ reOMETPUIECKUI CMBICII BEKTOPOB
35. Paznoxxenne BeKTopa no IByM HEKOJUIMHEAPHBIM BEKTOpPaM
36. Pa3noxxeHne BeKTopa o JByM HEKOJUTMHEAPHBIM BEKTOpaM
37. Koopnunars! BekTopa.
38. CBs13b MEXKly KOOpJIMHATAMU BEKTOpa U KOOPJIMHATAMH €ro Hayaja U KOHIA
39. CkansipHOE NTPOM3BEICHNE BEKTOPOB
40. Pemnenue 3a1aq ¢ TOMOIIBIO BEKTOPOB
41, [IpruMeHeHrne BEKTOPOB /Ui pellIeHUs] 3a]]a4 KWHEMAaTUKH U MEXaHUKHU
42, Konmponvnasa paoboma Ne3 no meme « Bexkmopuoi»
JlexapToBbI KOOPIAHHATHI HA IUIOCKOCTH — 9 4acoB
43, JlexkapToBbl KOOPJUHATHI TOUYEK HA MJIOCKOCTH
44, YpaBHEHUE PAMOU
45, VYrioBo#t k03¢ PULIHEHT, TAHT€HC YTJla HAKJIOHA, MMapaijielIbHbIE U MEePIICHAUKYIISIPHbBIC TIPSMbIC
46. YpaBHEHHE OKPYKHOCTH
47, HaxoxneHnue koopiMHaT TOYEK MepeceueHus! OKPY>KHOCTH U MPSIMOM
48. MeTo/1 KOOpANHAT IPU PEIICHUU T€OMETPUYECKUX 3a1a4
49, Hcnonb3oBaHne MeTo1a KOOPAMHAT B MPAKTUYECKHUX 3a7adax
50. MeTo1 KOOpAWHAT B MPAKTUYECKHUX 3aa4ax
51. Konmponvnasa paboma Ned no meme «/[ekapmoewt Koopounanut Ha HIOCKOCHUY

IIpaBuIbHbIC MHOTOYTOJBHUKH. JIJTMHA OKPYKHOCTH M IUIOMIAAbL Kpyra. Beryucjaenne miomanaeii — 8 yacon
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52.

HpaBI/IHBHBIG MHOTI'OYTI'OJIbHUKH, BBIYUCJIICHUC NX 3JICMCHTOB

53. Yucno i 1yIMHa OKPY>KHOCTH
4. JlMHa n1yru OKpy>KHOCTH
95. Panuannas mepa yria
56. Ilomane kpyra
o7, IInomane cekropa u cerMeHTa
58. Iromany ¢puryp, BKIFOYAOMINX YJIEMEHTHI KpyTa.
59. Konmponvnas paboma Ne5 no meme «IlIpasunvruvre muozoyzonsnuku. /[iuna okpyscnocmu niouwads Kpyza.
\Botuucnenue nnowaoeiiy
JIBH2KEHUs IJIOCKOCTH — 6 4acoB
60. IToHsATHE O IBMKEHUH TUIOCKOCTH
61. [NapannenpHbI MEpeHoC
62. [ToBopoT 1 cummeTpust
63. OcH ¥ IEHTPBI CAMMETPUH
64. [IpocTelimmye npuMEeHEHNs B PEIICHUH 3a/1a4
65 Hmozoeas ammecmayusn. Konmponvnas paboma Neb
IToBTOpenune — 3 yaca
66. [Tomo6HbBIE TPEYTOJBHUKHU
67. UYetsipexyroyibpHuky. [1nomany reomerpudeckux Guryp
68. Teopembl CHHYCOB 1 KOCHHYCOB
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IIpunoxkenue 4 k padoueii nporpamMMme 1o MmaremMatTuke S5-9 kinacceol. IloypouHoe niiaHMpoBaHue YPOKOB Kypca CTATHCTHKA H
BEPOSITHOCTH 110 IOAaM

7 xaace (34 )

KprMGOM BBIJICJICHBI TCMBI, MPCAHASHAYCHHLIC JII O3HAKOMHTCIBHOI'O H3Y4YCHUA. OHu HE BKJIIOYAIOTCS B HUTOTOBBIN

KOHTPOJIb, MOT'YT OBIThUCKITIOUEHBI U3 MEPOIIPUATUN TPOMEKYTOUHOTO KOHTPOJIS.

Jara KoJs1-Bo yacoB Bujael,
Ne XapakTepucTHKa JesiTeJIbHOCTH
Tema ypoxka (popmbI
n/n | maan | dakr. Bcero KP P 00y4aroMXCs
KOHTPOJIst
I'naBa 1. [IpeacraBiieHune JaHHBIX 7 1 1,5 OcBauBaTth  cHmoCOOBI  TpEACTaBICHUS
Tabnuiel. YopsiiounBaHue JaHHBIX U . CTATHCTHYECKUX JIAHHBIX W  YHUCJIOBBIX
1. 1 0 0 VYerHbIl onpoc
MOMCK MH(pOpMaIuu MAaCCHBOB C ITOMOIIIBIO TAOJIHUII U AHATPaMM C
N3Bneuyenune u WHTEPIIPETAINS WCIIOJIb30BAHNEM AaKTYaIbHBIX W BaKHBIX
[IpakTnueckas
2. TaONMYHBIX  JaHHBIX. [IpakTHueckas 1 0 0,5 5 JTAHHBIX (memorpaduyeckue JaHHBIC,
abora .
pabora "Tabmuipr" P MPOU3BOACTBO MPOMBIIIEHHOMN u
3. [Toacd€Thl M BEIYMCIIEHUS B TaOIHMIIAX 1 0 0 VCTHBIH onpoc | CEIbCKOX035MCTBEHHON IIPOYKIUH,
4, CtonOuKoBbIE TUarpaMMBbl 1 0 0 YcTHbIN onpoc OOIIECTBEHHBIE U IPUPOJIHBIE ABJICHHUS).
IMucemennsii | A3y4aTh MeTOAbI pabOThl C TAOJUYHBIMU U
5. Kpyrossie quarpamMmmsl 1 0 0
KOHTPOJIb rpadUyecKUMU MpeICTaBICHUSIMU JAHHBIX C
IIpakTuueckasi | TOMOILIBIO  IM(POBBIX PECYPCOB B  X0JE
" n
6. [IpakTrueckas padota "JlnarpaMmbl 1 0 1 paGora [PAKTHYECKHX PAGOT
7 KoutpoabHasi padora Ne 1 mo Teme 1 1 0 KonTpoasHas
' «IIpeacraBjienne JaHHBIX) padora
I'naBa 2. OnucaTte/bHasi CTATHCTHKA 6 1 1 OcBauBaTh NOHATHSA: YHCIOBOW HaboOp,
8 Hucnosslie HaOOPBHI. Cpennee 1 0 0 [TuceMeHHBIM | MEpa  LEHTpaNbHOW  TeHAeHIHH (Mepa
' apudmeTryecKkoe YucI0BOro Habopa KOHTPOJIb IEeHTpa), B  TOM  4YHCIE  CpeaHee
Menuana YHCIIOBOTO Habopa. . apudmMeTHuecKoe, MeIMaHa.
0. - 1 0 0 VYcTHBIN onpoc
Y CTOMYUBOCTH METAHBI OnucbiBaTh CTaTUCTUYECKHE JaHHBIE C
10 Mennana YHCJIOBOTO Habopa. 1 0 0 IIpakTnyeckas | MOMOIIBIO CPEIHETrO apu(pMETHIECKOTO H
' Y CTOMYUBOCTH METAHBI pabora MeauaHbl. Pemars 3amaun.
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Hara Ko.1-Bo yacos Buapi,
Ne XapakTepucTuKa JesiTeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIS
[Ipaktuueckass  pabora  «Cpennue I H3y4yars cBoiicTBa CpEIHUX, B TOM YHCIIE C
aKTHYecKast
11. 3HayeHus» PelieHue 3a1a4y ¢ moMoubo 1 0 1 P MOMOIIbI0 MU(PPOBBIX PECYpCOB, B XOJIE
paboTta
cpeaHero apupMETHIeCKOTO U MEIHAHbI MPaKTUYECKUX PaboT.
HaunGonpiree n HauMeHbIEE 3HAYCHUS . OcBauBaTh NOHATHSI: HAMOOJIBIIIEE U
12. 1 0 0 VeIl onpoc
yuciIoBoro Habopa. Pazmax HaWMEHbIIIEEe 3HAYCHHS YHCIIOBOTO MAacCHBa,
pasmax. Pemars 3amaum Ha BBIOOp crocoba
KonTtpoabnasi padora Ne 2 mo Teme KonTtpoiubHasn
13. 1 1 0 ONMCaHUsl JIaHHBIX B COOTBETCTBUU C
«OnucarejbHas CTATUCTUKA» padora .
MIPUPOJION TAHHBIX U EJISIMU UCCIICIOBAHUS
I'naBa 3. CiryyaiiHasi U3MEHYHUBOCTH 7 1 1 OcBauBaTb MOHATHS: YACTOTA 3HAYEHUN B
[Ipumepsl ciydailHOM HW3MEHYMBOCTH. . MacCCHBE JAHHBIX, TPYINIHUPOBKA JaHHBIX
14. pHMEp ¥ . 1 0 0 VCTHBII ommpoc ’ ’
ToYHOCTP W TIOTPENTHOCTh U3MEPEHHIA TUCTOTpaMMa.
15. TenaeHIMY U CllydaifHbIe OTKIOHECHHS 1 0 0 Vernpiii onpoc | CTPOUTHL M aHAJIM3UPOBATH THCTOTPAMMEI,
16. YacTOThI 3HAYCHHUH B MACCHBE TaHHBIX 1 0 0 VeTHBIN onpoc | MOAOMPATH MOAXO NN T niar
[IncemenHsblil | TPYNITHUPOBKH.
17. I'pynnupoBka ganusix. ['mctorpamma 1 0 0
KOHTpPOJIb OcBauBarthb Fpa(l)I/I‘ICCKI/IC MpEaACTaBICHUA
18. Bri6opka. Poct yenoBeka 1 0 0 YcrHblit onpoc | Pa3HBIX BUJOB CIIydanHON M3MEHYUBOCTH, B
19 [Ipaktnueckass  pabora 1o  Teme 1 0 1 [TpakTrueckas | TOM IHCJIE C IOMOIIBIO LH(POBBIX PECyPCOB,
' «CnyyaliHas U3MEHYUBOCTb paboTta B X0JI¢ IPAKTHYCCKOH PabOTHI
20 KontpoabHasi padora Ne 3 mo Teme 1 1 0 KounTpoasHas
' «Ciy4aiiHasi ©3BMEHYHBOCTbH) padora
I'naBa 4. I'padwbl 3 0 0 OcBauBaTh NOHATHUS: Tpad, BEpUINHA
I'padel. Bepmmna u pébpa rpada. . rpada, pedpo rpada, creneHp (BaJIEHTHOCTh
21. pad P pedpa  rpad 1 0 0 VcTHBIH ompoc ’ ’
CreneHp BEpIINHBL. BEPIIHHBI), EMb U IUKIL.
22, ITytu B rpade. CsizHbIe rpadbl 1 0 0 Verneiii onpoc | OcBauBaTh  NMOHATHSI: IyTh B rpade,
23 3aoaua o KéHnuecbepeckux mocmax, 1 0 0 [TuCbMEHHBIH | OHJIEPOB MyTb, 00xo[ rpada,
' IUNEPOBbI NYMU U IUNEPOBbL 2paAdbl KOHTPOJIb OpPUEHTHPOBAHHBIHN Trpad.
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Ne Hata Kox-so wacos DHRED XapaKTepuCTHKA /1esITeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIsI
PemaTe 3a1a4M Ha IIOMCK CyMMBI CTEIIEHEN
BepwuH rpada, Ha TOUCK oOxona rpada, Ha
MOWCK MyTeH B OPUEHTHPOBAHHBIX rpadax.
OcBauBaTh cnoco0bI PEICTaBICHUS 3a1a4
U3 Kypca anredpbl, T€OMETpUH, TEOPUHU
BEPOSATHOCTEH, JPYrUX  TPEAMETOB  C
nomouiplo  rpagoB  (KapThl,  CXEMBbl,
JNIEKTPUYECKHE [eMH, (QYHKIHOHAIbHBIC
COOTBETCTBUS) Ha IPUMEPAX
I'naBa 5. Jloruueckne yTBep:KaeHUsI U BbICKa3bIBAHUSA 4 0 0 OnepupoBaTh MOHITUSMHU: BBHICKa3bIBaHUE,
24 YTBepKIeHUS u BBICKa3bIBaHUSI. . WUCTHHHOCTh M JIO)KHOCTh BBICKa3bIBaHUS,
' 1 0 0 VYerHbIH onpoc
Otpunanue CIOXHBIE M  TPOCThIe  BBICKA3bIBaHMS,
25. VY Cc0BHBIC YTBEPKICHUS 1 0 0 VYerHbIH onpoc OTPHULAHHC — BBICKASHIBAHUM, — yCIIOBHBIC
BBICKA3bIBaHUS (MMILTUKALIAH ).
26 Obparnbre " PABHOCHIILHEIE } CTpOUTL  BBICKA3BIBAHHA,  OTPHI[AHHUSA
. yTBepkaeHus. [Ipu3Haku W CBOMWCTBA. 1 0 0 YcTHBIM onpoc BBICKA3BIBAHMH, IIETOUKH YMO3aKITIOUeHHUil
HeobxoamMmbIe 1 I0CTATOUHBIE yCTOBHS Ha OCHOBE MCIIOJIb30BAHMS HPABUJ JIOTHKH.
OnepupoBaTh MOHATUSIMU: OIPENICICHUE,
27. IIpomusononooichvle VMBEepHCOCeHUS. 1 0 0 IIucbMeHHbIN | akcroMma, TeopeMa, J10Ka3aTelIbCTBO.
okazamenvbcmeo om npomueHo2o. KOHTPOJIb IIpHBOAUTD IPHMEPHI X KOHTPIPUMEDBI IS
MOATBEP)KJICHUSI CBOUX BBICKA3bIBAHHI.
I'nasa 6. CiryuaiiHble ONIBITHI U CiIy4YaiiHble COOBITHS 3 0 0,5 OcBauBaTh NOHATHA: CIy4alHBIA OINBIT U
[Ipumepsl  ciyyaillHBIX  ONBITOB U cillyyailHoe COOBITHE, MaJlOBEPOSTHOE U
28. clly4qaiiHbIX cOObITUI. BepositHoCTH 1 1 0 0 VYCTHBIN OnpocC | IPAKTUYECKH  JOCTOBEPHOE  COOBITHE.
94acTOThI COOBITUI M3yyaThb 3HAYMMOCTh  MAJIOBEPOSITHBIX
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Hara Ko.1-Bo yacos Buapi,
Ne XapakTepucTHKa e TeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIs
Mosnera u urpanbHas KOCTb B TEOPHUH cOOBITHH B IPHPOJIE M OOIIECTBE HA BAKHBIX
29 BepostHOocTel. Kak u 3adeM y3HaTh 1 0 05 [TpakTnueckas | mpumepax (aBapuM, HECYACTHBIE CIydaw,
' BEPOSITHOCTh coObITHS. [IpakTHueckas ' pabora 3alUMTa  [EepCOHAJBLHOM  HH(pOpMaIuH,
pabota "Yacrora BbinajieHus opia” nepegada JaHHbIX).
H3yuatb poJib KJIACCHYECKUX
BEPOSITHOCTHBIX Mozenen (MoHerTa,
urpajbHasi KOCTb) B TEOPUH BEPOSITHOCTEH.
BepositTHocTHas 3anuTa MHGOpMaU . .
30. 1 0 0 Ycrubiit onpoc | HaéaoaaTe u u3y4aTh 9acTOTy COOBITHI B
OT OIHO0K
MIPOCTBIX SKCIIEPUMEHTaX, B TOM UHUCIE C
MOMOUIBI0 IU(PPOBBIX PECYPCOB, B XOJ€
MPAKTHYECKON paboThI
HTorosoe noBTopeHue u KOHTPOJIb 4 1 0 IloBTOPSITH M3ydeHHOE U BBICTPAUBATH
CaMooI1leHKa ¢ | CUCTEMY 3HaHMIA.
ucnoyib30B-M | Pemiare 3agaym  Ha NIpEACTaBICHUE H
31. [ToBTOpenwue. [IpencraBnenne qTaHHBIX 1 0 0
«OILIEHOYHOrO | OIMCAHHWE JAHHBIX C IOMOINBIO W3YYEHHBIX
JMCTa» XapaKTePUCTHUK.
[ToBTOpEHNE. OnmcarenbHast . Obcyxnarn npuMepbI CITy4aiHbIX
32. 1 0 0 VYcTHBIM onpoc .
CTaTUCTHKA COOBITUH, MAaJOBEPOSATHBIX U IMPAKTHYECKH
[ToBTOpeHue. BeposaTHOCTh CilydailHOTO . JIOCTOBEPHBIX CITy4YalHBIX COOBITHH, HX POJIU
33. 1 0 0 YcTHbIH onpoc
COOBITHS B IIPUPOJIE U JKU3HU YeJIOBEKa
KonrponsHas | KoHTposnnpoBaTh 1 OLlEeHUBATh CBOIO paboT
34, HroroBast KOHTpO/IbHAsSI padoTa 1 1 0 P poup . P Y
pabota CTAaBMTB LIEJIU HA CJEAYIOLIUH ATall 00yueHHs
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4 4
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I'pa¢guk npoBeaeHNsT KOHTPOJIBHBIX U MPAKTHYECKUX padoT
(7 xace)

z

n/n

JlaTta mo
IUIAHY

Jara
pakTny.

Tema KOHTPO/IbHOI pa0OTHI

[IpakTnueckas padora "Tabmuis!"

[IpakTnueckas padota "uarpammsr"

KourtpoJabHnas padora Ne 1 no teme «IIpeacraBiieHue JaHHBIX»

[IpakTnueckas padota «CpeaHue 3HaYCHUS»

KonTtpoabHas padora Ne 2 mo teme «OnucarebHasi CTATHCTHKA»

[IpakTnueckas padota no Teme «CiydaifHas U3MEHUUBOCTHY

KontpoabHas padora Ne 3 mo teme «CiryuaiiHasi H3MEHYHBOCTH)»

[IpakTrueckas padota "HacTtora BeImaaeHus opia'

PN W N E

HToroBasi KOHTpoOJIbLHAsA padoTa
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8 kimacc (34 1)
Kypcueom BBIJICJICHBI TCMBbI, MPCAHASHAYCHHBLIC JII O3HAKOMHTCIBHOI'O H3Y4YCHUA. OHU He BKIIIOYAIOTCSI B WUTOT'OBBLIN

KOHTPOJIb, MOT'YT OBITHUCKITIOUEHBI U3 MEPOIIPUATUN TPOMEKYTOUHOTO KOHTPOJIS.

Jara Kou-Bo yacoB Buabl,
Ne XapaKTepuCTHKA /1esITeJIbHOCTH
Tema ypoxka (popmbI
n/n | maad | ¢axr. Bcero KP P o0yuaroumuxcst
KOHTPOJISt
IToBTOpeHHUe Kypca 7 KJjacca 3 0 0 IMoBTOPATH M3ydeHHOE W BBICTPAUBATH
[ToBTOpEHUE: TmpencTaBieHNE IaHHBIX, . CUCTEMY 3HAHUM.
1. 1 0 0 VeIl onpoc
onucaresabHasi CTAaTUCTHKA Pemats 3agaum  Ha [peAcTaBlIeHUE U
[ToBTOpEHue: ciydaifHass W3MEHYHBOCTB, OTIMCaHKNE JaHHBIX C TOMOIIBIO W3YUEHHBIX
BBEJICHUE B TEOPHIO rpadoB . XapaKTEePUCTHUK.
2. P pad 1 0 0 VYerHbIl onipoc
Pemats 3amaum Ha  mpejcTaBlieHUE
TPYNIIUPOBAHHBIX JAHHBIX W  OIUCAHHE
CIy4ailHON U3MEHYUBOCTH.
Pemath 3amaum Ha omnpeneieHHE YacTOTHI
[ToBTOpEHME: TOTHKA, CITy4alHBIE OIBITHI . | ciayyaliHbIX COOBITHIA, obcyxieHne
. ITnceMeHHBIH . .
3. U CIydalHbIe COOBITHS 1 0 0 IIPUMEPOB CIIy4yalHbIX COOBITHIA,
KOHTPOJIb
MaJOBEPOSTHBIX u MPaKTUYECKU
JIOCTOBEPHBIX CIIy4alHBIX COOBITHIA, UX POJIU
B IIPUPOJIE U JKU3HH YEIOBEKa
I'naBa 7. MHo:KecTBa 5 0 0 OcBanBaTb NOHATHSA. MHOXKECTBO, DJICMECHT
MHO0K€ecTBO, MOJMHOXECTBO, MPUMEPHI . MHO>KECTBa, IIOJIMHOKECTBO.
4, 1 0 0 YcrHbIH onpoc
MHoxecTB. BbInoJHATHL onepauuu HaJl MHOKECTBAMMU:
Onepanuu HaJl MHO>KE€CTBAMHU. . 0o0beIMHEeHHE,
5. . 1 0 0 VYcTHBIN onpoc
Juarpammsl Diinepa IepeceyeHye, JOMOIHEHNE.
5 Onepanun HaJ MHOXECTBaMH. 1 0 0 [Mucemennsiii | Mcnosnb3oBaTh CBOMCTBA!
' Juarpammel Diinepa KOHTPOJIb [IEPEMECTUTENBHOE, coyeraTesbHoOe,
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Hara KoJ1-Bo yacos Bunpi,
Ne XapakTepucTHKa e TeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIs
MHnoocecmea pewenuii HepageHcms U aCIpeeNINTENbHOE BKJIFOUEHUSL.
7. P P 1 0 0 YcrHbIi onpoc pactip ’
Cucmenm. HUcnonb3oBarb rpagudeckoe
[IPEJICTAaBICHUE MHOXKECTB IpPH ONHCAHUU
peaIbHbIX TMPOLECCOB U SIBIICHUH, MpH
8. Ilpasuno ymuooicenusi. 1 0 0 TectupoBanue
pelleHnr 3ajad U3  JPYrux  y4eOHbIX
IIPEIMETOB U KYpCOB
I'naBa 8. MaTtemaTnyeckoe onucanue CJay4aiiHbIX COOBITHI 5) 1 1 OcBauBaTh  NOHATHA:  DIEMEHTApHOE
CnyyaiiHble ONBITBI U 3JIEMEHTapHbIE coObITHe,  ciy4ailHOe  COObITHE  Kak
coObITHs. BeposTHOCTH 3IeMEHTapHBIX . COBOKYITHOCTb OIaronpUsTCTBYIOLINX
9. N 1 0 0 YcTHBINH oTIpoc .
coObITHil. PaBHOBO3MOXKHBIE AIIEMEHTApHBIX COOBITUN, PAaBHOBO3MOXKHBIE
3JIeMEHTapHbIE COOBITHUS 3IIEMEHTapHbIE COOBITHS.
biaronpusTcTByromue SJICMCHTapHbIC o Pemarn 3ajgaqu Ha BBIYHCJIICHHEC
10. 6 P o P 1 0 0 VYeTHbIl onipoc . .
COOBITHSI. BEPOSTHOCTEH COOBITHI TIO BEPOATHOCTSIM
11. BepostHocTH COOBITHI. 1 0 0 YcerHbliil onpoc | 9ACMEHTapHbIX COOBITHI CITy4alHOTO OTBITA.
Pemats 3a1a4u Ha BBIYUCIICHUE
BEPOSTHOCTEH COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEeMEHTapHBIMU
COOBITHSIMM, B TOM 4YHCIE C IOMOIIBIO
OnbIT ¢ paBHOBO3MOXKHBIMHU
[IpakTnyeckass | KOMIIBIOTEpA.
12. 3JIEMEHTAPHBIMU COOBITUSAMU. 1 0 1
o pabota IIpoBoauTs ¥  HM3y4YyaThb ONBITHlL C
CrnyyaitHblii BBIOOD
PaBHOBO3MOKHBIMU 3JIeMEHTapHbIMU
COOBITHSIMH  (C  MCHOJB30BAaHUEM MOHET,
UTPAIbHBIX KOCTEH, APYrUX MOJEeJIei) B X01e
NPaKTUYECKON paboOThI
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Ne Hata Ko-so wacos CHRED XapakTepucTuKa JesiTeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIsI
KoutpoabHas pa6ora Ne 1 mo Teme KomtposbHas KoutpoaunpoBat, M oOleHMBATh CBOIO
13. «MaremaTuueckoe onucaHue 1 1 0 paboTy, CTaBUTH LIEJIM HA CIEAYIONIUNA ATl
CIy4alHBIX COOBITHID» pabora 00yueHus
I'naBa 9. PaccenBaHue JaHHBIX 4 0 0 OcBauBaTh NOHATHA. JUCIEPCUS U
PaccenBanne 4YHCIOBBIX JaHHBIX U . CTaHJApTHOE OTKJIOHEHHE, WCIIOJIb30BaTh
14. 1 0 0 VeIl onpoc
OTKJIOHEHUS 9TH  XapaKTEPUCTHKU IS OTHMCAHUS
15 Hucniepcus YHCIIOBOTO MacCHBa. 1 0 0 ITuceMeHHBIN | PACCEHBAHMS TaHHBIX.
' Obosnavenus u popmynv KOHTPOJIb BbiABHIaTh rUnmoTe3bl 00 OTCYTCTBHH WITH
Cmanoapmnoe OmMKIOHeHUe YUCTI08020 . HaJInM491uu CBA3N no AuarpamMmmam
16. 1 0 0 VYerHbIl onpoc
Habopa pacceuBaHMs.
CTpouTh aHArpaMMbl DPacCEUBAHHS IO
17. Juaepammul pacceusanus 1 0 0 TectupoBanue | UMEIOIUMCS JaHHBIM, B TOM YHCIIE C
MOMOIUIBI0 KOMIIBIOTEPA
I'naBa 10. [lepeBbs & 0 0 OcBauBaTh NOHATHSA: JIEPEBO Kak rpad 6e3
18. JlepeBbs. 1 0 0 VYCrHBId onpoc | IMKNIA, BHCSAYas BepIIMHA (JIUCT), BETBb
19. Cesoticmea Oepesbes. 1 0 0 YcTHBIN onpoc | A€PEBA, IIyTh B ICPEBEC, IMaMETpP ACpEBa.
HN3yyaTh cBOiCTBA IepeBa: CyIIECTBOBAHUE
BUCAYEH BEpIIMHBI, €AUHCTBEHHOCTb IyTU
MEXAy JABYMS BEpIIMHAMH, CBSI3b MEXKIY
YHCIIOM BEPIINH U YUCIOM pEGEp.
20. JlepeBo ciyqaifHOro 9KCIIepUMEHTA. 1 0 0 VYerabiii onpoc | PemaTh 3axa4mM Ha MOUCK U NIEPEUNUCIICHHE
myTel B IepeBe, ONpe/IesieHUe YK CIia BEpPIINH
i pébep B nepeBe, 00xoJ OWHAPHOTO
JiepeBa, B TOM YHUCIIe C IPUMEHEHUEM
MpaBHJIa YMHOKECHHUS
I'naBa 11. MaTtemaTu4eckue paccykieHus 3 1 0
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Hara Ko.1-Bo yacos Bunpi,
Ne XapakTepucTuKa JesiTeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIs
21. Jlornueckue COX3bl «U» U «HIIH». 1 0 0 VYcerubiit onpoc | BeINoJIHATH ornepanuu HaJ
BBICKA3bIBAHUSAMU:  «H», «WIH», «HE».
CTpouth  BBICKA3bIBaHUS OTpHUIIAHUS
22. Ompuyanue clodCHbIX YMBEPAHCOCHUIL. 1 0 0 YcTHBII oTIpoc . ’ .
BBICKA3bIBAHUH, IETIOYKH YMO3AKIIIOUCHUH
Ha OCHOBE MCTOJIB30BAHUS TIPABUIT JIOTUKH.
KonTposabHas padora Ne 2 mo Teme K KoutposnpoBatb M OlleHMBATh CBOIO
OHTPOJIbHAS .
23. «PacceuBanue aHHbIX. [lepeBba. 1 1 0 T% paboTy, CTaBUTH IIEJIM HA CIEAYIOIIUA dTar
aboTta
MartemaTH4ecKHe paccyKI1eHHsD. P o0ydeHus
I'aaBa 12. Onepanun Hajg CIyYaiiHBIMH COOBITHAMHU 4 0 0 OcBauBaTthb MOHSTHS: B3alIMHO
Omnpenenenue ci1y4aifHOro COOBITHS. IIPOTUBONIOJIOKHBIE COOBITHS, OTIEpaIH HaJl
24. B3anMHO-TIpOTHBOIIOJIOKHBIE CITyYaiHbIe 1 0 0 YCTHBIH onpoc | COOBITUSAMH, OOBEAMHEHUE U IepeceueHHe
COOBITHL. coObITuii, auarpamma Diinepa (Ditnepa—
Benna), coBMecTHbIE U HECOBMECTHBIE
OO0beqMHEHNE U IIEPECEUEHUE COOBITHH. .
25. p 1 0 0 VCTHBIIT ompoc | COOBITHSL
HecoBmecTHbIe COOBITHS.
H3yuyatp  TeopeMbl O  BEpOATHOCTH
. 00bEIMHEHUS 1B COOBITHIA OPMYJIbI
26. Dopmyna croxceHus 6eposmHoCcmell. 1 0 0 TectupoBanue a ABYX _ (dopwy
CJIOYKEHHS BEPOSATHOCTEH ).
Pemiatp 3aga4yu, B TOM 4HCJI€ TEKCTOBBIC
3aJaud Ha OIpEeJeleHHEe BEpPOATHOCTEU
27 Pewenue 3a0ay npu nomowju 1 0 0 ITuceMeHHBIH | 0ObeMHEHUST | MepPECeUYCHHs] COOBITUH C
KOOPOUHAMHOU NPAMOL. KOHTpPOJIb MOMOIIBI0 YHMCJIOBOM NPSAMOM, Jauarpamm
Diinepa, GopMyIIbI CI0KEHUS BEPOSTHOCTEH.
I'naBa 13. Yc/i0BHAsi BePOSITHOCTH M He3aBUCHMbIE COOBLITHS 4 0 0 OcBanBaTh NOHATHSA: IPABUIIO YMHOXKEHUS
YcrnoBHast BEpOSITHOCTh M MIPaBUIIO . BEPOSITHOCTEH,  YCIOBHAas  BEPOSTHOCTb,
28. 1 0 0 VYcTHBIN onpoc .
YMHOXKEHUA BEPOATHOCTH. HE3aBUCHMBbIE COOBITHS JE€PEBO CIy4aifHOTO
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1 29. |

‘ JlepeBo ciy4aitHOTO OIIBITA.

0

‘ YCTHBIN ONpOC | OMbITA.
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n/n

Jlara

miad | ¢axkr.

Tema ypoka

Koa-Bo yacos

Bcero

KP

1P

Buapl,

(popmbI
KOHTPOJIs

30.

HezaBucumeie coObITHSA

1

0

VYerHbIM onpoc

31.

06 owubke Doeapa Ilo.

[IucbMeHHbIA
KOHTPOJIb

XapakTepucTuKa JesiTeJIbHOCTH
o0yuaromuxcst

H3yuatb cBOliCTBa (onpenenenus)
HE3aBUCHUMBIX COOBITHIA.

Pemiate 3agaum  Ha omnpeneneHUue U
HCIOJL30BAaHNE HE3aBUCUMBIX  COOBITHI.
Pemars 3a1a4yu Ha NOKUCK BEPOATHOCTEH, B
TOM YHCJI€ YCIOBHBIX, C UCIIOJIH30BAHUEM
JIepeBa CIIy4allHOTO OMbITa

HTrorosoe MOBTOPEHUE U KOHTPOJIb

32.

[ToBTOpenwue. IlpencraBnenne qaHHBIX.

OnucarenpHas CTaTUCTUKA.

VYeTHbIM onpoc

33.

[ToBTOpeHn. I'padrl. BepostHOCTh
CIIy4aifHOTO COOBITUS. DIEMEHTHI
KOMOHMHATOPHUKH.

TectupoBanue

IloBTOpPSATH M3ydyeHHOE W BBICTPAUBATH
CHUCTEMY 3HAHUH.

Pematn 3aJlauyd  Ha M[OpCACTaBIICHUEC U
OIIMCAaHUE OJAaHHBIX C INOMOIIBIO HM3YYCHHBIX
XapaKTEPHUCTHK.

Pemats 3anauu ¢ npuMeHenrueM rpagos.
Pematns 3a1a4u Ha Hax0JICHNE
BEPOSITHOCTH  CIIy4alHOTO  COOBITHSL  TIO
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITUH, B
TOM YHCJIE B OIBITaX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITHUSMHU.

Pematnb 3aga4u Ha HaxOXJICHUE
BEPOSITHOCTEN 0OBEAMHEHUS U TepEeCceUeHust
COOBITHI, B TOM YHCJIE€ HE3aBUCHUMBIX, C
HCII0JIb30BAHUEM rpaduyeckux
MPEACTABICHUNA M JepeBa  CIy4alHOIo
OINIBITA.

Pemiars  3agaum HaA  IIEpEUYUCIICHHUE
KOMOMHaIMii (4ucia MepecTaHOBOK, YHCIa
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Hara Ko.1-Bo yacos Bunpi,
Ne XapakTepucTHKa e TeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIs
COUYETaHUll), Ha HAaXOXICHHUE BEPOSTHOCTEU
COOBITHI C IPUMEHEHNEM KOMOMHATOPHUKH, B
TOM YHCJIE C UCMOIb30BAaHUEM TPEYT OJIbHUKA
[Tackans
KonTposimpoBarh M OLEHHBATBH CBOIO
KonTtponbHas .
34, IIpomexyTounas arrecTaums. 1 1 0 aBora paboTy, CTaBUTh LIEJIM Ha CIEIYIOLUIUN 3Tan
T
P 00yueHus
OBHIEE KOJIMYECTBO YACOB I10 TPOT'PAMME 34 3 1
I'padguk npoBeaeHNs1 KOHTPOJIBbHBIX U MPAKTHYECKUX PadoT
(8 kimacce)
NeNe aTa 1o aTra .
A A TeMa KOHTPOJIbHOMH PadoOTHI
n/n wiany | ¢pakru4.

HpaKTI/I‘IeCKaﬂ pa60Ta «OmnEBITH C PaBHOBO3MOKHBIMH 2JICMCHTAPHBIMU COOBITHSIMHI

KonTtposibHas padora Ne 1 o teme «MaremMaTnyeckoe OMMcaHue CAy4aiiHbIX COOBITHIN

KonTtposibHas padora Ne 2 no teme «PaccenBanue n1anubix. JlepeBbsi. MaTemaTuueckue paccy:kKIeHus»

HlwNE

HTorosasi KOHTpoJIbHAsE padoTa
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9 kaace (34 4)
KprMGOM BBIJICJICHBI TCMBbI, MPCAHASHAYCHHBLIC JII O3HAKOMHTCIBHOI'O H3Y4YCHUA. OHU He BKIIIOYAIOTCSI B WUTOT'OBBLIN

KOHTPOJIb, MOT'YT OBIThUCKITIOUEHBI U3 MEPOINPUATUN TPOMEKYTOUHOTO KOHTPOJIS.

Jara Kou-Bo yacoB Buabl,
Ne XapaKTepuCTHKA /1esITeJIbHOCTH
Tema ypoxka (popmbI
n/n | maad | ¢axr. Bcero KP P o0yuaroumuxcst
KOHTPOJISt
IToBTOpeHue Kypca 8 kiacca 4 0 0 IloBTOpPSATH M3ydyeHHOE, W BBICTPAMBATh
[ToBTOpEHUE: TmpencTaBieHNE IaHHBIX, . cHCTeMY 3HAHHH.
1. 1 0 0 VeIl onpoc
omMcaTeNbHast CTATUCTHKA Pemiats 3agaum Ha TpencTaBlIeHUE U
[ToBTOpEeHME: oneparuu Haa COOBITHUAMU, OIIMCaHUE TAaHHBIX.
HE3aBUCHMOCTh COOBITHH . Pemiath 3aaum Ha HaXO0XJICHHE
2. 1 0 0 YcTHBIH oTIpoc .
BEPOSTHOCTEH OOBETMHEHUS U TICPECCUCHHS
COOBITHH, B TOM 4YHCJIE€ HE3aBHCHUMBIX, C
3 [ToBTOpEHME: 2TEMEHTHl KOMOMHATOPUKH 1 0 0 VYeTHbI onpoc | MCITOJIb30BAHUEM rpaduIecKux
' MPEICTABICHUA U JepeBa  CIy4alHOTro
OTIBITA.
Pemats  3agaum  HA  TIEpEYMCIICHUE
_ | KoMOMHanuWii (4Kcia MepecTaHOBOK, YHCIIA
[ToBTOpEHUE: AIIEMEHTHI TEOPHHU [TucbMeHHBIH . .
4, 1 0 0 COUYCTAHWH), HA HAXOXKICHUE BEPOSTHOCTEH
MHOJKECTB KOHTPOJIb .
COOBITHI C IPUMEHEHUEM KOMOHMHATOPHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM TPEYTOJIbHUKA
[Tackans
I'naBa 14. DieMeHTbI KOMOMHATOPUKH 4 0 1 OcBauBaTh MNOHATHUSI: KOMOWHATOPHOE
5. KoMOuHaTopHOE NpaBUIo0 YMHOXKEHHS 1 0 0 VYCTHBIH onpoc | IPaBUJIO YMHOKEHUS, YIOPSALOYECHHAs 1apa,
6. IlepecranoBku. @akTopuan 1 0 0 VYcTHBIN onpoc | TPOHKa 00BEKTOB, [IEPECTaHOBKA,
. IMuceMennsni | GakTopwanm yucna, CcoYeTaHUE, YHCIO
7. UYucno coueranuil. TpeyronsHuk [lackans 1 0 0 .
KOHTPOJIb coueTaHui, TpeyronpHuk [lackans.
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Hara Ko.1-Bo yacos Bunpi,
Ne XapaKTepuCTHKA /1esITeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIs
Pemate  3agaum Ha  [epeyMCIICHHE
YHOPSAAOYEHHBIX Hap, TPOEK, IEPEUNCICHHE
IIEPECTAHOBOK M COYETAHUH DJIEMEHTOB
pa3IMYHbBIX MHOKECTB.
[IpakTnueckass pabota «Bwluucinenue
. Pematy 3agaum Ha NpUMEHEHUE 4YHCIA
BEPOSITHOCTEHN c HCIOJIb30BaHUEM [TpakTryeckas . i
8. . 0 1 couetanuii B  anreOpe  (cokpaméHHoe
KOMOMHATOPHBIX (PYHKIIHUN 3JIEKTPOHHBIX pabora
yMHOKeHue, ouHom HproToHa).
TaOIUI»
Pemath, mnpuMeHsiA  KOMOWHATOPHKY,
3aJ1a4ui Ha BBIYUCIIEHHE BEPOSTHOCTEHN, B TOM
YHClIe C TIOMOIIbIO AIEKTPOHHBIX TaONIUIl B
X0/JIe TIPaAKTUYECKON PabOThI
I'naBa 15. I'eomeTpuyeckasi BEpOSITHOCTD 1 0 OcBauBaTh MOHSATHE TEOMETPUUYCCKOM
0. Br160p ToukHM U3 PuUryphl Ha TUIOCKOCTH 0 0 YCTHBIN OTIPOC | BEPOSTHOCTH.
[Mucemennslii | Pemarb 3ajgaum HAa  HaxoXJICHUE
10. Br160p ToukHM U3 PuUryphl Ha TUIOCKOCTH 0 0 .
KOHTPOJIb BEPOSITHOCTEH B OTIBITAX, IPEJCTABUMBIX KaK
BBIOOpD TOYEK M3 MHOTOYIOJIbHUKA, KpPYTa,
Bvibop mouku uz ompeska u Oyeu .
11. 0 0 YCTHBIN Onpoc | OTpe3Ka WIA Iyrd OKPYKHOCTH, YMCIOBOTO
OKpPYIHCHOCIU
MIPOMEXKYTKA
KoutpoabHasi pa6ora Ne 1 mo Teme K KonTposmpoBath H OlEHHBATHL CBOIO
OHTPOJIbHAS .
12. «DJIeMeHTbI KOMOMHATOPHUKH. 1 0 5 paboTy, CTaBUTh LEJIH Ha CIEIYIOMIUNA 3Tam
abora
I'eomeTpuueckasi BEpOSTHOCTD) P o0yueHus
I'naBa 16. UcnbiTanus Bepuyiiu 0 1 OcBauBartsp NMOHSATHS: UCIIBITaHUE,
VYenex wu  Heynawa. McnbeltaHus 110 . JJIEMEHTApHOE COOBITME B  HCIBITAHUU
13. 0 0 VYerHbll onpoc .
IIEpPBOTO ycIexa (ycmex u Heynada), cepusi HCIHbITaHU,
14 VYenex u  Heymawa. MHensltanus 1o 0 0 [TrcbMeHHBIH | HACTYIJIGHUE MEpBOro ycmexa (Heyaaun),
' IIEPBOTO ycIexa KOHTPOJIb cepus ucnbITaHuil bepnysm.
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Hara Ko.1-Bo yacos Bunpi,
Ne XapakTepucTHUKA 1eTeJIbHOCTH
Tema ypoka (popmbI
n/u | mian | (axr. Bcero KP mp o0yyaromuxcst
KOHTPOJIs
15. Cepus ucnibiTannii bepuymmm 0 0 Ycrabiii onpoc | Pemars 3ajaun HA  HaxOXICHHC
16. UYucino ycriexoB B UCTIbITaHUSX bepHymnnu 0 0 VCTHBII OITpOC | BEPOSATHOCTEM COOBITHI B CEPHU MCIBITAHUN
Beposamnocmu cobvimuii 6 ucnvimanusx . JI0 TEepBOrO ycrexa, B TOM YHCIE C
17. 0 0 VYerHbiit onpoc
bepnynnu IIPUMEHEHNUEM bopMyIbl CYMMBI
reOMETPUYECKON IPOTPECCUM.
Pematnp 3ajaaum Ha HaX0XJACHHE
BEPOSITHOCTEN DJIEMEHTapHBIX COOBITHI B
cepun WCITBITAaHUI bepnymnm, Ha
HAXO0XJIEHWE BEPOSITHOCTH OINpeAeIEHHOTO
[Ipaktnueckas  pabora  «McnbiTanus [IpakTrueckas .
18. 0 1 YyHClla YCIIEXOB B CEPUU  HCIBITAHUM
bepnymmm» paboTa
beprymu.
HN3yyarh B X01€ NpaKkTU4ecKoil padoThbl, B
TOM YHCJI€ C TOMOLIbIO IUPPOBBIX PECYPCOB,
CBOIICTBA BEPOSITHOCTH B CEPUU UCTIBITAHUI
bepnynnu
I'naBa 17. Cay4aiinble BeJTUYMHBI 1 0 OcBouTh NMOHATHSA: CilydaliHas BEJIMYUHA,
[Tpumepsi CIIy4alHbIX BEJIMYMH. 3Ha4YeHUE ciy4yailHO BEJIMYMHBI,
19. Pacnpeoenenue seposimHocmell 0 0 YCTHBIN ONpoC | paclpencacHue BEpOITHOCTEN.
CIYYAUHOU 8EITUYUHDL M3yyare u  oOcyxkaaTb  IpUMEpHI
Mamemamuueckoe odxcuoanue ciyuanHol . JIMCKPETHBIX W HEINPEPBIBHBIX CIIy4YalHbIX
20. 0 0 YcTHbIH onpoc
BENUYUHDL BEJIMYUH (POCT, BEC YeJIOBEKa, YNCIEHHOCTD
Mamemamuueckoe odxcuoanue ciyuanHol . HaCCJICHUs, APYIruc¢ N3MCHYHUBLIC BCIIMYNHBI,
21. 0 0 YcTHbIH onpoc
BENUYUHDL paccMaTpUBaIOIIMECs B Kypce CTaTUCTHUKH),
22. Jucnepcus u cmanoapmuoe omkioHeHue 0 0 VYerHbii onpoc | MOACIBHBIX CIy4alHbIX BEIHMYHH,
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Hara Ko.1-Bo yacos Bunpi,
XapakTepucTHKa e TeJIbHOCTH
Tema ypoka (popmbI

n/u | mian | (axr. Bcero KP mp o0yyaromuxcst
KOHTPOJIsA

Mamemamuueckoe odrcudanue, . | CBSI3aHHBIX CO  CJIy4YailHBIMH  OIBITAMH
ITnceMeHHBIN .
23. OUCnepCUst YUCLA YCNexo8 U 4acmombl 1 0 0 (Opocanne MOHETBHI, WI'paJbHON KOCTH, CO

KOHTPOJIb

ycnexa 6 cepuu uchvimanuti beprynnu CIy4ailHBIM BBIOOPOM H T. I1.).

OcBauBaTh MNOHSTHUS: MaTeMaTHYECKOE
OXUJAHWE CIYy4YalhHOW  BEJIMYMHBI  Kak
TEOPETUYECKOE cpenHee 3HaYeHHeE,
JUCIIEPCUsl  CIyYalHOW  BEJIMYMHBI  Kak
aHAJIOT TMCIIEPCUN YHCIIOBOTO Habopa.
Pemartnb 3aj1a4u Ha BBIYUCIICHUE
MaTeMaTHYeCKOTO OXHUIAHHUS W JUCIIEPCUU
JIUCKPETHOM  CITy4allHOM  BEJMYHMHBI IO
3aJaHHOMY paclpeieseHUuI0, B TOM YHUCIE
3aJa4, CBS3aHHBIX CO CTPaxOBaHHEM U
24. 3akon bonvuux yucen u e2o NpUMeHeHue 1 0 0 VYerHbIH onpoc JOTEpEAMIL
3HaKOMUTbCSH c MaTeMaTHYeCKUM
OKUJAHUEM M JHUCIEepPCUEel HEKOTOPBIX
pacnpezeneHuii, B TOM quclie
pacrpeneneHust Cliy4alHOW BEJIMYHUHBI
«UUCJIO YCIEXOB» B CEPUU HUCHBITAHUN
bepnynm.
N3yuatb 4acToTy COOBITHS B
MOBTOPSIIOLIUXCSA CIIYYalHBIX OIBITaX Kak
CIy4YailHyIO BEJIMYUHY.
3HAKOMHTBCSI C 3aKOHOM OOJIBIINUX YHCe (B
dopme bepHymnau): mpu OONBIIOM YHCTIE
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Ne Hata Ko-so wacos CHRED XapaKTepuCTHKA /1esITeJIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIsI
OTBITOB YAacTOTa COOBITHS OJIM3Ka K €ro
BEPOSTHOCTH.
Pematsn 3a1a4u Ha M3MEepeHne
BEPOSTHOCTEH C TIOMOIIBIO YACTOT.
OO0cyxaaTh poJib 3aKOHA OOJIBIIUX YUCET B
000CHOBaHHMHU 9aCTOTHOTO MeToa
MU3MEPEHUS BEPOSITHOCTEH.
OO6cyxaarh 3akoH OOJNBIIMX YHCENT Kak
MIPOSIBJIEHUE CTATUCTHYECKOW YCTOWYUBOCTH
B W3MCHYMBBIX SBJICHUSAX, pOJb 3aKOHA
OOJIBIIMX YHWCENl B TPUPOJE U B KU3IHU
YyeJioBeKa
KoutposbHast pa6ora Ne 2 mo Teme KoHTpomsHas KonTposmpoBath M OLEHMBATh CBOIO
25. «UcnbiTanust Bepuymm. Ciy4aiinbie 1 1 0 paGora paboTy, CTaBUTh IEJIM Ha CICIYIOIMIUN dTan
BeJIMYUHBD» 0o0yueHus

HUTorosoe noBropeHue 1 KOHTPOJIb 9 1 0 IloBTOpPSAITH H3y4yeHHOE U BBICTPAUBATh

26. [ToBTOpenwue. I[IpencraBnenne qaHHBIX 1 0 0 YCTHBIN Ompoc | CHCTEMY 3HAHUM.

21. [ToBropenue. OnucarenbHas CTaTUCTHKA 1 0 0 Yernbiii onpoc | Pemars  3agaum  Ha OpenacTaBieHHE U

28 IToBTOpeHue. BepoATHOCTE Clly4aliHOTO 1 1 0 [TuceMeHHBIN | OITMCAHUC TAHHBIX.

' COOBITUSA KOHTPOJIb Pemiatn 3agavau Ha HaXO0XJICHUC
29. [ToBTOpeHue. DneMeHThl KOMOMHATOPUKH 1 0 0 Y CTHEIH ompoc | BEPOSTHOCTEH COOBITHH, B TOM YHCIC B
30. [ToBTOpeHue. DneMeHThl KOMOMHATOPUKH 1 0 0 VYcerHbii onpoc | OHbITaX ¢ PaBHOBO3MOKHBIMU

TloBropenue. CiydaiiHble BEIMYMHBI U HIIEMEHTAPHBIMHU COOBITUSIMU, BEPOSTHOCTEH
3t pacripeiesieHus 1 : : Tecruposanne o0beIlMHEHU M TepecedeHus COOBITHH,
32. [MToBropenue. UcnbiTanus beprysu 1 0 0 VerHbii onpoc | BPIMUCTATE - BEPOATHOCTH B OHbITax €
33. [Mosropenwue. UcnbiTanus bepuysum 1 0 0 YCTHBIi onpoc | CEPHAMH CIYHaHHbIX NCTIBITAHUI
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Hara Ko.1-Bo yacos Bunpi,
Ne XapakTepucTUKA AeATeIbHOCTH
Tema ypoka (popmbI
n/n | mian | ¢akr. Bceero KP P o0yuaromuxcst
KOHTPOJIs
KonTposimpoBare M OLEHHBATbH CBOIO
KontposnbHas .
34. HTorosasi KOHTpPOJILHASA padoTa 1 1 0 aBora paboTy, CTaBUTH ILIEJIM HA CIEAYIOIIUA dTar
P 00yueHus
OBLIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 3 2

I'pa¢guk npoBeaeHUsT KOHTPOJIBHBIX U MPAKTHYECKUX padoT

(9 kmace)

NeNe | Tara mo
n/n IVIAHY

Jlara
pakTnu.

Tema KOHTPOIbHON PadoOTHI

[IpakTtuueckass pabora
AIIEKTPOHHBIX TAOIHID)

«Bpruncnenne BEPOSITHOCTEH € HWCIOJIB30BAHMEM KOMOWHATOPHBIX — (PyHKITHI

KonTtposibHas padora Ne 1 no Teme «JjieMeHThl KOMOMHATOpUKH. ['eoMeTpuyeckasi BepOSITHOCTDY

[Ipaktnueckas padota «Vcnbitanus bepHymmm»

KonTpoasnasi padora Ne 2 no teme «UcnbiTanust bepuyainu. Ciay4yaiinble BeJTMYMHBD)

© XN

HTorosasi KOHTpoJIbHAsA padoTa
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