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PabGouass mporpamma mo ydeOHOMY mnpeametry «Martemarrnka» (0a30BBI ypOBEHB)
(npenmeTHass obnacte «MaremaTuka W WHGOpPMATHKa») (Jajiee COOTBETCTBEHHO —
mporpaMma IO MaTeMaThKe, MaTeMaThKa) BKJIIOYAeT IMOSICHUTEIBHYIO 3aIlHCKY,
colepkaHue oOOydYeHHUs, IUTAHHPYEMbIE pe3yJbTaThl OCBOCHHS TPOTPaMMBI 10
MaTeMaTHKe, TeMaTHIECKOE TITAHUPOBAHHE.

IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo martemaTuke st oOywaromuxcs 5-9 kiaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTUKE YUYTEHbI WJEH U TOJOKEHUS
Konnenuuu pa3Butus MaTeMaTuueckoro oopazoanus B Poccutickoit deneparmm.

[IpeamMeTOM MAaTeMAaTHKU SBISIOTCS (PyHIaMEHTAIIbHBIE CTPYKTYPbI HAIIEr0 MUpPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOWIEHUS (OT MPOCTEUIIHX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIIBITE, 10 JAOCTATOYHO CIIOKHBIX, HEOOXOJMMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uael). MaremaTnueckue 3HaHHusI 00eCeYnBaoOT
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA W MCIHOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, DJKOHOMUYECKOW, MOJIUTUYECKOU
uH(pOpMaIUK, aIOT BO3MOYKHOCThH BBINOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJAETh MIPAKTUUYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHU M TMOCTPOEHUMN, YUTaTh MH(POPMALIUIO, MPEACTABICHHYIO B BHUAE TaOJIHIL,
qyarpaMM U TIpa@uKOB, >XUTh B YCJIOBHUSAX HEONPEACIEHHOCTH W TOHHMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuyenune maremMatuku QopMUpyeT y 0O0ydaroImMUXcsd MaTEMaTUYECKUN CTHIIb
MBIILIEHUS, TPOSBIISIFOIINIICS B ONPEAEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBalOT TaKWE NPUEMBI U METOJbl MBIIUICHUS, KaK HWHAYKUUA W JEeTyKUHUA,
000011I€HHe U KOHKpETHU3alusl, aHallu3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTU3alus,
abctparupoBanue U aHanorusi. O0bEKThl MATEMAaTUYECKUX YMO3aKIIOUEHHH, TpaBUiia UX

KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOEHUH, CIIOCOOCTBYIOT
BbIPA0OTKE YMEHHUS (POPMYITHPOBATH, OOOCHOBBIBATH U JI0KA3BIBATh CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIlUIeHHEe. V3yueHrne MaTteMaTuku oOecreunBaeT
(opMHpOBaHKE AITOPUTMUYECKON KOMIOHEHTBI MBIIIUIEHHUS] U BOCIIUTAHUE YMEHUI
NENUCTBOBAaTh MO 33JaHHBIM  aJIrOpPUTMaM, COBEPILIEHCTBOBATh W3BECTHBIE WU
KOHCTPYHUPOBATh HOBbIE. B mpoiiecce penienus 3aj1ady — 0OCHOBOW yueOHOM e TeTbHOCTH
Ha YpOKax MaTeMaTHUKH — pa3BUBAIOTCS TBOPYECKAs U MPUKIIAHAS CTOPOHBI MBILLIJICHUSI.
OO0yueHue MaTeMaTuKe 1a€T BO3MOKHOCTh Pa3BUBATh Y 00YYAIOIIUXCS TOUHYIO,
palMOHAIbHYI0O U MH(DOPMATUBHYIO peyb, YMEHHE OTOMpaTh HamOoJiee MOAXOISIINE

A3BIKOBBIE, CHMBOJIMYECKHE, TpapUUECKre CPEACTBA JJI BhIPAKEHUS CYKICHUN U
HaIJISIIHOTO UX MPEICTABIICHHUS.

[Ipu W3yyeHUM MaTeMaTHKU OCYLIECTBISIETCS O0Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O TIPEIMETE U METOAaX MAaTEMAaTUKH,
UX OTJIMYMH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUS MAaTEMATUKH JIJI PELICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.



[IpuopureTHbiMu 1eNsIMU OOydeHHs] MaremaTuke B 5-9 kiaccax SBISIOTCS:

(dopMupOBaHUE IEHTPAIBHBIX MATEMAaTHUECKUX TMOHSATHH (YUCIIO, BEIUYHHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0OeCIeYMBaIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeIcHHEe OOY4YaroIIMXCsl Ha JOCTYIMHOM JiJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIEro MUpPA, MOHUMAaHUE MAaTEMAaTUKU KaK 4acTh
oO1Iel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHrue (PYHKIIMOHATBHOM MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTUYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEaJbHBIX JKU3HEHHBIX CHUTYallUSIX U MPU U3YYCHHUH APYTHX YYEOHBIX MPEAMETOB,
NPOSIBICHHS] 3aBUCHUMOCTE W 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HUX Ha A3bIKE
MaTeMaTUKU W CO3/1aBaTh MaTEMaTHUYECKUE MOJIENM, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYeCKHid ammapaTr Uil pelleHUs [PaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPHPETUPOBATH U OLICHUBATh MOJYYEHHbBIE PE3YJIbTATHI.

OcCHOBHBIE TUHUU COJIEPKaHUSI POTPAMMBI 110 MaTemaTHke B 5—9 kiaccax: «Yucina
U BBIUKCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBaY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue pUrypbl u uX CBOMCTBaAY,
«M3MepeHne TeOMETPUYECKUX BEIUYNH»), «BeposSTHOCTh M CTaTHCTHKa». JlaHHbBIE
JIMHUY Pa3BUBAIOTCS MapajliebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM,
OJIHAaKO HE HE3aBUCUMO OJHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUN.

ConeprxaHue nMporpaMMbl IO MaTEMaTUKE, pacipeneNéHHOe o rojgamM oOy4eHMs,
CTPYKTYPHUPOBAHO TakKUM O0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM
BolpocaM  oOyuwarommecss  oOpalmaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TOHATHUSMU M HaBbIKAMU OCYIIECTBIISUIOCH IOCIEI0BATENBHO U
NOCTyNaTeNbHO, C COOJIOJACHUEM IMPHUHIMIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTEMaTHYECKUX MPEJACTaBICHUN OO0y4aromuxcs,
pacmmpss 1 yriryossis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTC 00s3aTeIbHBIM yueOHBIM
NpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoBanus. B 5-9 knaccax maremaTuka
TPaIUIIMOHHO U3y4aeTCs B paMKax CIeAYIONIMX Y4eOHBIX KypCcOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIr0Yas 3JIEMEHTbl CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo MaTeMaTUKE BBOAMTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO6mee 4KCIIO YacOB, PEKOMEHJIOBAHHBIX JJISI MU3Yy4YCHUsT MaTeMaTUKH (0a30BbIH
YPOBEHb) Ha YPOBHE OCHOBHOTO 0Omero ooOpaszoBanusi, — 952 waca: B 5 kimacce —
170 gacos (5 yacos B Heqemo), B 6 kinacce — 170 yacos (5 yacoB B Henenro), B 7 Kjacce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 yaca (6 yacoB B HeJleN0), B 9 Kitacce —
204 qaca (6 yacoB B HEJIEIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

N3yuenue MaTeMaTHUKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HalpaBiIEHO
Ha JOCTHXKEHHE OOYyYaIoIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa30BaTEeNbHBIX PE3yIbTATOB OCBOEHUS yUE€OHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  Pe3yJbTaTbl  OCBOCHUS  MPOrpaMMbl MO  MaTEMaTHUKE
XapaKTepU3yHOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXEHHUSIM POCCUHMCKUX MaTEMaTHUKOB U POCCHICKON
MaTEeMaTHYECKON IIKOJIbI, K MCIOJBb30BAHUIO ATHX JOCTIDKEHUN B JAPYrUX HayKax U
NPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 005I3aHHOCTEN IpakJJaHWHA U Peau3aliK €ro Mpas,
NOpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHU, MPOUEAYP IPaXIAHCKOr0 00IIecTBa (HampuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXAEHUIO 3TUYECKHX MpoOJieM, CBSI3aHHBIX C NPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM Ba)XHOCTH MOPAIBHO-3THYECKHUX
MPUHIIUIIOB B IE€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B pEIICHUM IPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpaBICHHOCTH, OCO3HAHUMEM  BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMs Ha NPOTSIKEHUUM BCEH JKU3HM ISl YCNEMIHOM MpOoQecCHOHATLHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHAMBUAYAIbHONM TPACKTOPUM OOpa30oBaHMsI M >KMU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHUIO
MaTeMaTUYeCcKUX OOBEKTOB, 3aJay, pEIICHUM, pacCyXJIEeHUWH, YMEHHUI0 BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA YEJIOBEKa, MPUPOJIbI U OOIIEecTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(hepbl UeIOBEUECKOM AeSITENbHOCTH, STAlOB
€€ pa3BUTUS W 3HAYUMOCTH [JIl Pa3BUTUS LMBWIM3ALMH, OBJIAJCHUEM S3BIKOM
MAaTeMaTUKU U MaTeMAaTH4YECKOW KYJIbTYpPOUW Kak CpPEACTBOM IIO3HAHUS MHPA,



OBJIaACHUEM HpOCTCﬁMHMH HaBbIKaMH HCCH@HOB&TCHBCKOﬁ JCATCIIPHOCTH,

6) pusnueckoe BocnuTanme, (opMupoBaHMEe  KYJBTYPbl  3I0POBbSI U
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEKUM
3aHSATUH U OT/bIXa, peryispHas pusnueckas akTHBHOCTD), CPOPMHUPOBAHHOCTHIO HABbIKA
pediekcun, MpU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIlMel Ha NPUMEHEHHWE MaTEeMaTHYEeCKHX 3HAHUN Ui pelIeHHus 3a]ad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM UHCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOyuaroierocst 0yayT copMupoBaHbl METarpeAMETHBIC PE3yJIbTaTHI,
XapakTepU3yrolmecs OBJIAJCHUEM YHUBEPCAJIbHBIMU TMO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMM ~ KOMMYHMKATUBHBIMU  JCHCTBUSIMU W YHUBEPCAIbHBIMU
PETryJIATUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJorunueckue JecTBUA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUH, yCTaHABIMBATH CYIICCTBEHHBIM TMPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPa30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



¥ OTpUIAaTEIbHbIE, €AMHUYHbIEC, YACTHBIC U 00IINE, YCIOBHEIE,

BBISBIISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHUBOPEUHS
B (QaxTax, [aHHBIX, HAONIONEHUSAX W YTBEPXKICHHUIX, TNpearaTh KpPUTEPHUH
JUIS BBISIBIIGHUS 3aKOHOMEPHOCTEH 1 IPOTHUBOPEUUi;

JIeNIaTh BHIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, IEAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIIOUEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparth JOKa3aTeIbCTBA MATEeMAaTUYECKUX  YTBEpXKICHUU  (TIpsMbIE U
OT TPOTUBHOTO), TMPOBOAUTH CAMOCTOATEIBHO  HECIOXKHBIE JOKa3aTelbCTBa
MaTeMaTHYeCKUX (aKkTOB, BBICTPAMBATh ApPTYMEHTAIMIO, TNPUBOAUTH MPHUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOMALUINI ¢ yUETOM CaMOCTOSITENBHO BbIAECIEHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/ibCKue JAeiCTBHUSA:

HCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJIbTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TakKKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HW30BITOYHOCTh  MHGOPMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a]a4H;

BLIOWpATh,  aHAJU3UPOBATh,  CHCTEMATHU3UPOBaTh M WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUAOB U (POPM IIpPEICTaBIICHHUS,

BbIOHpATh (hopmy mpeacTaBiIeHUs HHOOPMAITUU U WILTIOCTPUPOBATH PelllaeMble
3aJlayu CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMH,

OIICHMBATh HAJEKHOCTh MHGOPMAITUH IO KPUTEPHUSIM, TIPEITIOKCHHBIM YIUTEIEM
Wi COPMYITHPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
eJIsiMHUu O6HleHI/I$I, sSICHO, TOYHO, I'PpaMOTHO BBIPpAKAaTb CBOKO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLBIX TCKCTAX, AaBaTb IIOJACHCHHU 110 XO04Y PCHICHUA 3ada4, KOMMCHTUPOBATH



MIOJTyYEHHBIA Pe3ysIbTarT,

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pelaeMoi 3a/1auM, BHICKA3bIBAaTh HJICH, HAlleJICHHbIE HAa MOUCK PELICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXJACHHAMH JApPYTUX YYaCTHUKOB JIMAJora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

NPEJCTABIATh PE3YNbTAaThl PEIICHHUS 3aJadd, JKCICPUMEHTa, HCCIIeIOBaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHINBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATH 1I€7h COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusauus:

CaMOCTOSTENIBHO COCTAaBJIATh IUIaH, ajJrOPUTM pelIeHUs 3ajadyd (WM €ro 4acTh),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIBb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yibTaTa
peleHns MaTeMaTHUeCKOH 3a1a4u;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TpU pEHICHUH 3aauH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TIOCTAaBICHHOW LEMH U
YCIOBUSIM, OOBSACHATh NPUYUHBI JOCTMDKCHUS WJIM HEJOCTIDKEHHUS IIeJIM, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJbTaThl OCBOEHHUSI MPOTrPaMMBbl IO MAaTEMATHUKE MPEICTABIICHBI
1o rojilaM 0Oy4eHUs B CIASAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpoATHOCTb U CTATUCTUKAY.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MHNOACHUTEJIBHAA 3AIITMCKA

[IpuoputeTHBIMH LEISIMU OOy4YeHHs MaTeMaTuke B 5—0 Kiaccax SBISIFOTCS:
IpOAOKEHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHITHH (4YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas @urypa), 0O0eCleyuBalOIMX MPEEMCTBEHHOCTh U

NEPCIIEKTUBHOCTh MATEMaTHUECKOT0 00pa3oBaHUs 00yUYarOINXCs;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarommxcs,
NO3HABATEJIbHOM aKTMBHOCTH, MCCIEAOBATEIbCKUX YMEHMM, MHTEpeca K H3YyYEHUIO
MaTE€MaTUKHU;

HOJBEJCHUE OOyJaroluXcsd Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIET0 MUPA;

(¢opmupoBanue (yHKIMOHAIBHOM MaTeMaTH4YE€CKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKTbl B pEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS [UISl PELICHHS IPAKTUKO-OPUEHTHUPOBAHHBIX 3aJad,
WMHTEPHPETUPOBATh MOJYyUYECHHbIE pE3yJbTaThl W OLIEHMBaTh HMX HA COOTBETCTBUE
IIPaKTUYECKON CUTYALUH.

OcHOBHbIE JIMHUM COJAEpKaHMUS Kypca MaTeMaTUKM B S5—6 Kjaccax —
apumeTnyecKkass ¥ reoMeTpUYecKasi, KOTOpPbIE PAa3BUBAIOTCS IMAPAUIEIBHO, Ka)Kaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT APYIOW,
a B TECHOM KOHTAaKTE€ W B3auMojeucTBUU. Takke B Kypce MaTeMaTHUKU IPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aire0pbl U ONMHUCATEIbHON CTATUCTUKHU.

N3yuenue apudmMeTnyeckoro marepuajia HauyMHAETCAd CO CHCTeMaTH3alud H
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YUCIIAX, IOJIYYEHHBIX HA YPOBHE HaYaJIbHOTO OOIIEro
oOpa3zoBanus. IIpy 53TOM COBEpPILIEHCTBOBAHHE BBIYUCIUTEIIBHOM TEXHUKH U
(opMupOBaHHE HOBBIX TEOPETHMUECKHUX 3HAHUM  codeTraeTcsi C  pa3BUTHEM
BBIYMCIIUTEILHON KYyJbTYpPbl, B YAaCTHOCTH C OOy4YE€HHEM MPOCTEHIINM MpUEMaM
OPUKUAKA W OLEHKM PE3yJIbTaTOB BBIUMCICHUU. V3yueHue HaTypajbHBIX YHCEN
npoaospKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauyaJbHBIMU OHATUSMU TEOPUH JEITUMOCTH.
Hauano u3ydenusi OObIKHOBEHHBIX U ACCATUYHBIX IPOOEi OTHECEHO K 5 Kiaccy. ITo
NEPBBIN Tall B OCBOCHUU JPOOEH, KOT/1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
NOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B IOJHOM 00bEME
IpEIIIeCTBYET U3yUEHHUIO JECITUUHBIX ApoOeH, 4TO 11eecO00pa3HO C TOUKHU 3PCHHUS
JIOTUKH W3JI0KEHUS] YUCJIOBOM JIMHUM, KOTJIa MpaBUiia JEUCTBUN C JECITUUHBIMU
ApOOSIMH MOYKHO OOOCHOBATh YK€ W3BECTHBIMU AJTOPUTMAMHU BBITIOJIHEHUS JCHCTBUIMA
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECCSITHYHBIMU JPOOSMH PACIIUPUT
BO3MOYKHOCTH JJII TIOHUMaHUsI 00y4arolMMUCA TPUKIAJHOTO MPUMEHEHHsI HOBOM
3aMKMCH NMPU W3YYEHUH JPYTUX MNPEIMETOB M IPU MNPAKTUYECKOM HCIOJIb30BAHUM.
K 6 knaccy oTHeCEH BTOPOIi 3Tall B U3y4eHUHU JpOo0eH, I1e TPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NIPeoOpa3oBaHusl qpodeil, 0CBOCHHE HOBBIX

BBIUMCIIUTEIBHBIX AITOPUTMOB, OTTAUNBAHUE TEXHUKHU BBIYHUCICHUM, B TOM YHCIIE
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3HAUYEHUN BBIPAXKEHUHN, COAEpKAUMX U OOBIKHOBEHHbIC, U JI€CSITHYHBIE IpoOH,
YCTaHOBJICHHE CBsI3€i MEX1y HUMH, pACCMOTPEHHE MPUEMOB pelIeHHs 3a7a4 Ha APOOu.
B Hauane 6 kiacca mpoUCXOAUT 3HAKOMCTBO C IMOHSATHUEM IPOIICHTA.

Oco0EeHHOCTBIO U3YUYEHHUS TIOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHH TaK)K€ MOTYT pacCMaTpUBAThCS B HECKOJIBLKO ATanoB. B 6 kiacce B Havase u3yyeHus
TeMbl «Ilo10KUTENbHBIE U OTPULATENIbHBIE YKCTa» BhLIeseTcs noareMa «Lensie uncnay,
B paMKaxX KOTOpPOA 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBHUSIMHU
C MOJIOXKUTEITLHBIMU U OTPHUIIATENILHBIMU YUCIIaAMU IIPOUCXOUT HA OCHOBE CO/IEPKATEIHHOTO
N0JX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSMH TE€Mbl, B TOM YHCIIE U C MpPaBWIAMH 3HAKOB
IPY BBITIOJTHEHUH apru(METHUECKUX JecTBUN. V3yueHne palmoHaIbHbBIX YUCE HA 3TOM He
3aKOHYHUTCS, a Oy/IeT NPOJOKEHO B Kypce alreOphl / Kiacca.

[Ipn oOyueHWM peHmICHUIO TEKCTOBBIX 3a7ad B 5—0 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemieHus. [Ipu oTpaboTKe BHIUNCIUTEIbHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEAYIOIIMX BUJIOB: 3a/1a4l HA JBUKCHUE,
Ha YacTH, HA TIOKYNKH, HA padOTy U MPOU3BOJUTEIBHOCTD, HAa IPOLIEHTHI, HA OTHOILICHHUS
u nponopuuu. OOyyarouuecss 3HaAKOMSTCS ¢ NMpUEMaMH peleHUs 3a4ad rnepedopom
BO3MOYKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ MH(pOpManuen, IpeIcTaBlIeHHoN B Gpopme
TaOJIHI] WK JTUATPaMM.

B mporpamme yueOHOro kypca «Maremartnka» MNpeaycMOTpeHO (HhOpMHUpPOBAHUE
IPONEAECBTUUECKUX aNreOpanueckux MpeCcTaBlIeHUN. bykBa kak CHMBOJ HEKOTOPOTO
YuCa B 3aBUCUMOCTH OT MAaTE€MaTHYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA ILIMPOKO HCIOJB3YETCS MPEXAE BCEro s 3alHucH OOIMIMX
YTBEPXKACHUHN U NPEIOKEHUH, (POPMYIT, B YACTHOCTH ISl BBIYMCIICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B nporpamme yweOHoro kypca «Maremaruka» mpeAcTaBlIeHa HarjsiaHas
reOMETpHsl, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOIO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUs, U300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I'€OMETPUH,
KOTOpPBIA  OCYIIECTBIISIETCA HAa  HAIVIIHO-NPAKTUYECKOM  YpPOBHE,  OIHPAETCSH
Ha HarjsigHO-OOpa3HO€ MbIIUIEHHEe oOydJaromuxcsa. bosblmas pojib  OTBOJUTCS
IPAKTUYECKOHN JAEsITeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIeTUpoBaHuto. O0yyatoniecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (UTypaMU Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUINTUMU  KOH(PUTYpaAIUsIMH, ydaTcsi wu3o0paxkaTh WX Ha HEIWHOBAHHOW U
KJIeTyaTol Oymare, pacCMaTpuBalOT MX MPOCTEIe CBOMCTBA. B mporecce nzydeHus
HaTJISIAHOW T€OMETPUM 3HAHUS, MOJTY4YeHHbIE 00YyYarolIMMHCS Ha YPOBHE HA4YaJbHOTO
oO1rero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yyeOHOMY IUJIaHY B 5—6 Kjlaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«MaremaTrka», KOTOPBIA BKIIOYAET apuU(PMETHUYECKU MaTepuanl W HarJsaIHYIO
reOMETPUIO, a TAKXKe MPONEACBTUUECKUE CBEACHUS U3 alreOpbl, 3JIEMEHThI JIOTUKU U
HayaJia ONKUCATEIbHOU CTaTUCTUKHU.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 yacos (5 yacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B Hezelio).
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COJEPKXAHUE OBYUYEHUA
5 KUIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuyuncmo. Psg HarypanmpHbix umcen. Ywucino 0. H3o0pakeHue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOU (YMCIOBOM) IPSIMOM.

Ilo3unmonHas cucrema cyuciaeHus. PuMckasg Hymepanus Kak [OpUMED
HEIO3UIMOHHOM CUCTEMBI CUUCIeHus. [lecaTuuHas cucrema CUuCIICHUS.

CpaBHEHHE HaTypajbHBIX YHCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnioco0bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
neicTBre, 00paTHOE CIOKEHHIO. Y MHOKEHUE HATypajbHbIX YUCEJ, CBOWCTBA HYNS H
CAVHUIIBI TPU YMHOXKEHUHU. JlemeHue Kak JelCTBUE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mex1y HUMH. [IpoBepka pe3ynbrara apupMeTHIeCKOTO
neiicteus. IlepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS W
YMHOKEHHSI, paClpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Ucnonbs3zoBanne OykB i 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3allkCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu v KpaTHBIE YMCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocTeie n cocTaBHBIE
gyucna. [Ipusnaku nenmumoct Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEIEM. 3allMCh YNCIA B BUAE CYyMMBbI Pa3psIHbIX
CJIaracMbIX.

HucnoBoe BbrlpakeHUE. BpIlUMCIEHNE 3HAUYEHUN YUCIOBBIX BBIPAXXECHUH, NOPSIOK
BBITIOJIHEHUA JACUCTBUM. VICNONb30BaHME MpHU BBIYMCICHUSX MEPEMECTUTEIBHOTO U
COYETATEIHHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PacCIpeieIUuTeIbHOTO
CBOVCTBA YMHOEHHUS.

Jpodu
[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTu BeUUUHbI. OOBIKHOBEHHBIE

npobu. IlpaBwibHbIE W HeNpaBWwibHbIE ApoOu. CmemiaHHas IpoOb, MPECTaBICHUE
CMEIIaHHOW JpoOH B BHUAEC HENMPABWIHHOW APOOHW W BBIJICTICHUE IE€JIOM YacTH YHCIIa
W3 HenpaBWwIbHOM apolu. M3o00pakeHue apoOedl TOYKaMM Ha YHMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxeHue W BbIYMTaAHHE JpoOeil. YMHOXEHUE W JCJIeHHEe ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1eJIoro U 1eJI0To Mo €ro YacTH.

Hecatuunas 3anuck apoOeit. IlpencraBieHue JecATUYHOM JpoOM B  BHUJC
OObIKHOBEHHOM. M300pakeHne AECATUYHBIX ApoOed TOYKAMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmerrnueckue AEHCTBUS C JECATUUHBIMU JIpoOsiMu. OKpyTrieHUEe eCITUIHBIX
JIpoOeil.
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Pemenue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3a7a4 apu(METHUYECKHM CrocoOoM. PemieHue J1ormdeckux
3ama4. Pemenue 3amad mepeOOpoM BcCeX BO3MOXKHBIX BapHaHTOB. lcmosb3oBaHUE
MIpU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3amay, coneprkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUIBI H3MEPEHUSA: MACCHI,
00BEMa, IIEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSI3h MEXKIY CAMHUIIAMH H3MEPEHUS
Ka)KJI0M BEJIMYMUHEL.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
JIy4, yTOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsiMoun, oCTpsIid, TyIION
Y Pa3BEPHYTHINA YTJIBI.

JUlMHa OTpe3Ka, METPUYECKUE €IUHULBI JUIMHBL. JUIMHA JIOMaHOH, NEpPUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne 1 oCTpOEHUE YIVIOB C IIOMOLIBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenne ¢uryp, B TOM uyuciae Ha Kieryatod Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTel mpsiMOoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAAPATA.

[Tmomans NpSIMOYTOJIbHUKA " MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 MPSMOYTrOJIbHUKOB, B TOM 4Hciie (Uryp, M300pakEHHBIX Ha KJIET4aTod Oymare.
EavHUIBI M3MEpEHHNs IUTOIIA/IN.

Harnsiguele mnpenacTtaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: HpPsIMOYTOJIbHBIHN
napajuienenunesa, kyo, MHOrorpaHHuku. M300paxeHnue npocTelmx MHOTOIPaHHUKOB.
Pa3zBépTku kyOa u mapamienenumnena. Co3nanue Mojelieli MHOTOTPAaHHUKOB (13 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauisl uamMmepenus o0bEMa.

6 KJIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATypalbHBIMH  YHCIIAMHU.
YucrioBble BhIpaKEHUs, MOPSIOK JEUCTBUM, MCIONb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYHCICHUSIX NEPEMECTUTENIBHOTO M COYETAaTEIbHOTO CBOWCTB CJIOXKEHUSA W
YMHOXEHHUSI, PACIIPENEIIUTEIIBHOTO CBOMCTBA YMHOXEHHUs. OKpyIJIeHUE HATypalbHBIX
quced.

Jlenutenu u KpaTHBIC YUCIIA, HANOOJBITUI OOIIUI NeTUTETh U HANMEHbIIIEe 0011Iee
KpaTHoE. J|enMMOCTh CyMMBI i TPOU3BEACHHUS. [[€TeHre C OCTaTKOM.
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Jpoon
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHMe U yNOpsAaOYMBaHUE IpobOeil. PemeHne 3agay Ha HaxO0XACHHE YacTd
OT LEJOro M ILEeJNOoro mo ero yactu. JIpoOHOoe 4MciIo Kak pe3yibTaT JEJICHMS.
[TpencraBienne OecsATUUHON 1poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpEeCTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsiTuunble Aapodbu u
MeTpuyecKas cuctema mep. Apudmernyeckue AEHCTBUS W YHMCIOBBIE BBIPAXKECHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHomenue. Jlenenrue B JaHHOM OTHoleHnu. Macmra0, nponopuus. [Ipumenenne
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

IIonsTe mpoueHTa. BpluuMciieHHe MPOLEHTa OT BEIMYMHBI M BEJIMYMHBI 1O €€
NpOLEHTY. BpIpakeHHe TMNpPOLEHTOB JAECATUYHBIMU JpoOsMu. Pemienwe 3agau
Ha IIPOLICHTHI. BhIpakeHUE OTHOILEHUS BEJIMYHMH B IIPOLICHTAX.

IHonoxuTeabHbIC M OTPHLIATEIbHBIC YHCJIA

IlonoxurenbHple W OTpuLaTenbHble 4yuciaa. llensle uucna. Monyne 4wucia,
reoMeTpuiecKasl HHTeprpeTanus Moays yucia. M3o0paxxeHne ynucen Ha KOOpAMHATHON
npsamMoil. Uucnossle npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C TIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT HAa IUIOCKOCTH. KoopawHatel TOYKM
Ha IUIOCKOCTH, abcuucca u opauHarta. [locTtpoenue Touek u Gpuryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BBIpAKECHUA
[Ipumenenne OyKB IJIsi 3allMCH MaT€MAaTUYECKHX BBIPAKCHUN W TPEIIIOKECHUM.
CpoiicTBa apu(MeTHuecKUX JCHCTBUNA. bByKBEHHBbIE BBIPAKEHHS M  YHUCIIOBbBIE
MIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajjienenunena u Kyoa.

PemeHne TeKCTOBBIX 3a/1a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3ama4. Pemenue 3ama4y mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemrenue 3agay, copepxaimx 3aBUCUMOCTH, CBA3bIBAOIINX BEJIMYMHBI: CKOPOCTb,
BpeMsI, PaCCTOsIHUE, [ICHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOMMOCTH, PAaCCTOSIHUS, BPEMCHH, CKOPOCTH.
CBs3b MEXY C€IMHUILIAMU U3MEPECHUS KAXKIOW BEJITUYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmul, u jauarpamm. Cronduatbie
JAArpaMMBbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasignas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd, Yrodi, JJOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYXKHOCTb,
KpYT.

B3auMHOe pacrosiokeHue ByX MPSMBIX Ha IUIOCKOCTH, MapajuleNbHbIE MPSIMBIE,
NEPIEHINKYISpHBIE NpsAMbIE. MI3MepeHne pacCTOSHUI: MEXTy ABYMsI TOYKaMH, OT TOUKH
710 MIPSIMOM, JJTMHA MaplIpyTa Ha KBaJpaTHOW CETKeE.

N3mepenre u MOCTpOEHHE VYIIOB C TMOMONIBIO TpaHcmoptupa. Buabl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBIN, paBHOOEIPEHHBINH,
paBHOCTOPOHHUHN. YeThIpEXYTOIbHUK, PUMEPHI YETHIPEXYTOILHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, auaroHaneud. WM3oOpaxeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJI,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiaeT4aroi Oymare.

[lepumerp MHoroyronbHuka. [loHaTne miomaan (GUrypel, €IUHHUIB U3MEPEHUS
wiowaau. [pubnmxénnoe n3mMepeHue miomagd Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [Ipubnmxénnoe n3MepeHue IIMHbI OKPY>KHOCTH, IJIOIIAU KpyTa.

CummeTpust: LIeHTpadbHas, OCeBasi U 3epKajibHasi CHMMETPUHU.

[TocTpoeHne cuMMETpUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, mwap u chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, IMJIMHpPA U KOHyca. Co3anue Moenen
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoOBOJIOKH, TJIACTHIIMHA U JPYTHX MAaTEPUATIOB).

[Tousatne o0BEMa, enuHUIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIHLHOTO
napajjenenunena, Kyoa.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucaa v BbIYUCICHUS

[ToHumaTe U OPaBUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATYpaIbHBIMU
yucIaMu, OOBIKHOBEHHBIMU U JIECSITUIHBIMU IPOOSMHU.

CpaBHUBaTh W YNOPSAI0YMBATh HATypajbHbIC YUCJIA, CPABHUBATh B MPOCTEUIIMX
ciydasix OOBIKHOBEHHBIE IPOOU, IECITUUHBIC TPOOH.

CoOTHOCUTBH TOUYKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H
YUCJIOM M W300pakaTh HaATypaJdbHBIC YHCIA TOYKAMH Ha KOOPIWHATHOW (YMCIIOBOM)
MPSIMOM.

Bemmonuares  apudMernueckue  JEWCTBUS ¢ HATypalbHBIMU  YHCJIAMH,
C OOBIKHOBEHHBIMH JPOOSIMU B TIPOCTEHIITNX CITyUasiX.

BrINnonHATE IPOBEPKY, TPUKHUIKY PE3YIbTATA BHIYUCICHUIA.

OKpyIJIsITh HaTypaJIbHBIE YHCIIA.
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Pemienne TekcToBbIX 3a/1a4

Pematrp TekcToBble 3amauu  apu(METHUYECKHM CIIOCOOOM W C  TOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMs1, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaOIMIbl, 0003HAYEHUS MpPU PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSHMS,
BPEMEHU, CKOPOCTHU, BBIPAKATh OJHHU €IMHHIIBI BETUYMHBI YEPE3 IPYTHUE.

W3Bnekarb, aHaJIW3UPOBATh, OLEHUBaTh HMHPOpPMAIMIO, IPEICTABICHHYIO
B Ta0JuIe, Ha CTOJ0YAaTON JuarpaMMe, MHTEPHPETUPOBATh MPEACTABICHHBIE JTAHHBIE,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harasignas reomerpust

[Tonp30BaTECA TEOMETPUUECKUMU TTOHIATUAMU: TOUKA, MIpsAMasi, OTPE30K, JIyY, YIoJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX GHopmy
W3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonbp30BaTh TEPMUHOJIOTHIO, CBA3aHHYK) C YIJlJaMU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, JUAarOHallb, ¢ OKPYKHOCTBIO: PaNyYC,
JTAAMETP, LEHTP.

N300pakaTh H3ydeHHbIE TEOMETPUUYECKUE (PUTYPHI HA HETUHOBAHHOM M KJI€TYaTON
OyMare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEUKH.

Haxonute mIMHBI OTPE3KOB HEMNOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHEN KU, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBL;, CTPOUTH OKPYKHOCTbB 33JJaHHOT'O painyca.

Hcnonws30BaTh CBOMCTBA CTOPOH M YIJIOB NPSMOYTOJBHHUKA, KBajpara sl HUX
MMOCTPOCHMU S, BBIUUCIIEHHUS TUIOIIAAN U IEPUMETPA.

Beluucnsate mepuMeTp W IJIOMIAQAL  KBajApara, MNPSIMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX U3 MPSAMOYTOJIbBHUKOB, B TOM UHnciie GUryp, n300paxxE€HHBIX Ha KJIETYaTON
Oymare.

[Tonb30BaTbCS OCHOBHBIMHM METPUYECKMMHU €AWHUIIAMUA HW3MEPEHUS JIJIMHBI,
TJTOIIAIM; BBIPAXKaTh OJIHU €AWHUILIbI BETMUMHBI Uepe3 APYTrue.

Pacnio3naBate mapamienenunesn, KyO, WCIOIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnare 00bEM  KyOa, mMapajuienenunena IO 3aJaHHbIM — HU3MEPEHUsIM,
MOJIb30BATHCS SIMHUTIAMU U3MEPEHHS 00BEMA.

Pemate HecnoxHbple 3amauM  Ha  HU3MEPEHUE T'E€OMETPUYECKUX  BEIWYMH
B MMPAKTUYECKUX CUTYyaIUSIX.
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[TpenMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 6 Kjacce:

Yuciia 1 BbIYUCICHUSA

3HaTh M TIOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JMYHBIMU BUJAMU YHUCENl U
croco0aMu UX 3aluCH, NEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOM (hOpPMBI 3amucCH
qyucla K Ipyrou.

CpaBHUBATH U YIIOPSIIOYUBATH LIE€JIbIE YUCIIa, OOBIKHOBEHHBIE U IECITUYHbIE IPOOH,
CpaBHUBATh YUCJIA OJTHOTO U PAa3HbIX 3HAKOB.

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(dMETUUECKHUE TEUCTBUS
C HATypaJbHBIMU U IICJILIMH YHCJIaMH, OOBIKHOBEHHBIMH U JECATHUHBIMH APOOSIMH,
IIOJIO’KATEJIEHBIMU M OTPULIATEIIbHBIMU YUCIIAMU.

BprunciATe 3HaYEHHs YWCIOBBIX BBIPAKEHHM, BBINOJHATH NMPUKUIAKY M OLEHKY
pe3ynbTara BBIYMCICHUW, BBINOJIHATh MPEOOpPa30OBaHUSI  YUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JCHCTBUH.

COOTHOCUTPH TOYKY Ha KOOPJIWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YUCIOM H
M300pakaTh YUCiIa TOYKAMU HA KOOPJAUHATHON MPAMOM, HAXOJUTh MOAYJb YHACIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOPIAMHATAMH 3TOU
TOYKH.

OKpyTJsTh UEIbIE YUCIIA U IECITUYHbBIE TPOOH, HAXOIUTh MPUOIMKEHUS YHCEIL.

YucsioBbIe M OYKBEHHbIC BbIPAKEHHUS

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3alMChIO CTEMECHW YHCIA,
HAaXOJWTh KBaApaT W KyO 4YHCIA, BBIYKUCISATH 3HAYCHUS] YHCIOBBIX BBIPAKECHU,
coAepKalliX CTEeTICHHU.

ITonb3oBaThCs MpHU3HAKaAMU JEIMMOCTH, PacKiIaJblBaTh HATypalibHbIE 4YHCIIA
Ha MPOCTHIE MHOXKUTEJIH.

[Tonb3oBaThCa MacITaOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIpAXXEHUM, COCTaBISATh OYKBEHHBIC BBIpAKCHHS U (HOPMYJIBI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPOXKEHUH, OCYIIECTBIISII HEOOXOAMMBIE MOJICTAHOBKU U TTpeoOpa3oBaHus.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 33124

Pemrats MHOTOIIIAroBbIe TEKCTOBBIC 3a/1a4l apU(DMETHICCKUM CIIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOIICHUEM, IMPOMOPIHMOHAIBHOCTHIO BEJIWYHUH,
MIPOIICHTAMH, PeliaTh TPX OCHOBHBIC 3a7a4M Ha APOOH M IIPOIICHTHI.

Pemate 3amaun, comepkaliyde 3aBUCHMMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpeMsl, pPacCTOSIHHE, II€Ha, KOJIMYECTBO, CTOUMOCTh, MPOWU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, UCIHOIB3YSd apudMETHYECKHe JEeUCTBUA, OICHKY, MNPUKUJIKY,
MOJIb30BAThCS €IMHULIAMU U3MEPEHHUS COOTBETCTBYIOIIUX BEJTUYHUH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKECHHUS 110 YCIOBHUIO 3aa4H.
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W3Bnekats HHPOpMALINIO, TPECTABICHHYIO B Ta0INIIAX, HA TMHEWHOM, CTOI0UYATON
WIM KPYroBOM  JauarpamMmax, HWHTEpPIPETHPOBATh MPEACTABICHHBIC JaHHBIC,
UCIIOJIb30BAaTh JIAHHBIC NPHU PEIICHUH 3a/1a4.

[IpencraBnsaTe WHGOPMALMIO C TMOMOIIBIO TaONHIl, JIMHEHHOM U CTOJIOYATOM
JarpaMm.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIHX (opmy
U3YYEHHBIX T€OMETPUUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PABHBIX
Y CUMMETPUYHBIX UTYD.

N300paxkaTh ¢ MOMONIBIO IIUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HA HEJIMHOBAHHOW U
KJIeT4aToil Oymare M3y4deHHbIE IJIOCKHE reomMeTpuueckue (urypbl U KoHpurypaunuw,
CUMMETPHUYHbIE (PUTYPHI.

[Tonb30BaThCd TEOMETPUUYECKUMH MOHSTUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEW: OCb CHUMMETPUH, LEHTP
CUMMETPHH.

HaxoauTs BeNMYHUHBI yTII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, IOJIb30BATHCA IPU PELICHUM 3a1ad I'PajyCHOW MEPOU YIJIOB,
pacrno3HaBaTh Ha YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bpruncnares  QMHY  JJIOMAHOM, TEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
E€AMHHUIAMH W3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €AWUHHULIBI U3MEPEHUS JUIMHBI 4Yepes
JpyTHE.

Haxomute, ncnonb3ys 4epTEXHBIE HUHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 NPSIMOM, JJIMHY IYTH HA KBAJPATHOMN CETKE.

BoruucnsaTs miuomaas Guryp, COCTaBIEHHBIX U3 NPIMOYTOJIbHUKOB, UCIOJIb30BaTh
pazOueHne Ha  MNPSIMOYTOJIBHUKH, Ha  paBHbIe  (UTYpHI,  JOCTpauBaHHUE
0 TPSIMOYTOJIbHUKA, IIOJB30BaThCS OCHOBHBIMM EIMHULAMHA W3MEPEHHUs IUIONIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

Pacrio3naBate Ha MOAENAX W HW300pPAKEHUSIX MUPAMUIY, KOHYC, ITWJIMHJIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Boluucisate 00bEM  MPSAMOYTONBHOTO MapajuieNienumena, KyOa, MOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemrare HecnoxkHbIE 3a4audM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaALHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
HatypanpHble uncna. 43 JlecaTnunas cuctema [UuTaTh, 3aIMCHIBATH, CPABHMBATH HATYypAJIbHbIE YNCTIA;

JlelicTBUS C HATYpaJIbHBIMU
quCcIaMu

curciaeHusd. Psang
HaTYpaJIbHBIX YHUCEI.
HartypanbHbIi ps.
Yucio O.
HartypanbHbie uncia
Ha KOOPJAMHATHOU
[IPSMOM.

CpaBHeHue,
OKpYTJICHUE
HATYpaJIbHBIX YUCET.
ApudmMernueckre
JICUCTBUS

C HATypaJIbHBIMHU
ynciaamu. CBoMCTBA
HYJISI IPY CJIOKEHUNHT
YMHOEHUH,
CBOMCTBA €IUHUIIBI
MPU YMHOXEHUHU.

MpeaIaraTb U 00CyK1aTh COCO0BI YIIOPSAIAOYMBAHUS YNCEIL.
M300paxaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMU Ha KOOPJAMHATHOMN NPAMON, HAXOAUTH KOOPINHATHI
TOYKHU.

HccaenoBath cBOMCTBA HATYPAJIBHOTO psja, yucen 0 u 1
MPU CII0OKEHUU U YMHOXKEHUU.

Mcnmob30BaTh NPaBUJIO OKPYIVIEHUS HATYPAIbHBIX YHCEIL.
BeInoJHATH apudgMeTnyecKue AeCTBUSA C HATyPAIbHBIMU
YHCJIAMH, BBIMUCJIATH 3HAYEHUS YUCIOBBIX BHIPAKECHUIM

co cCKOOKamH U 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNE B BUJE CTEIICHU, YUTATh
CTENICHU, MCII0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAHHUE,
MOKa3aTellb), BBIYMCIASATh 3HAYEHUS CTECIICHEH.

BbInoJHATH NPUKUAKY U OLEHKY 3HAYE€HUN YUCIIOBBIX
BBIPKCHUI, MPeAIaraTtb 1 NPMMEHATh PUEMbI IPOBEPKHU
BBIYHUCIICHUN.

Mcnoib30BaTh NPH BHIYUCJIEHUAX IEPEMECTUTEIILHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH
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[lepemecTuTenbHOEH
COYETATEIbHOE
CBOMCTBA CJIIOKEHHUSH
YMHOXEHUSI,
pacnpeieIuTeNIbHOE
CBOMCTBO
YMHOKECHHUS.
Jlenurenu u

KpaTHBIE YUCIa,
pa3JIoKEHUE Yucia
Ha MHO>XUTEJIH.
Jlenenue

c octarkoM. IIpocTeien
COCTaBHBIC YHCJIA.
[[pu3HaKu 1eIMMOCTH
Ha 2, 5,

10, 3, 9.

CrteneHn
HaTypaJbHBIM
MoKa3aTesIeM.
Hucnosbie
BBIPAXKEHUS; TTOPSIIOK
nercTBuid. Pemenue
TEKCTOBBIX3aJ1a4 Ha
BCE apu(METUUECKHE

Ha OCHOBE CBOMCTB apudmeTndeckux nericteuii. UcciienoBartb
YU CIJIOBBIE 3aKOHOMEPHOCTH, BHIABUIATh U 000CHOBLIBAThH
rUNOTE3bl, POPMYITUPOBATH 00001IEHUS HBBIBOABI 110
pe3yJibTaTaM MPOBEAEHHOTO UCCIICIOBAHUS.
DopMyJIUPOBATH ONpPeIeIeHUsI JICIUTENS U KPaTHOTO,
HA3bIBATH JICIINTEIIM U KPATHBIC YHCIIA; PACTIO3HABATH
MPOCTHIEC U COCTaBHbBIC YHCIA; (GOPMYJIUPOBATH U
NMPUMEHATH MPU3HAKU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
MPUMEHATH AJTOPUTM PA3JI0KEHUS YHCIIa HA IPOCTHIC
MHOXXUTEIIN;, HAXOAMTh OCTAaTKH OT JICJICHUS U HEIIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHbBIC U JIO)KHBIC BHICKA3bIBAHUSIO
HATYpaJIbHBIX YKCJIaX, HPUBOAUTH MPUMEPbI U
KOHTPIIPUMEPBI, CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUIN O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoHcTpynpoBath MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBS30K «H», KHUJIN», «ECJH..., TO...».

PemiaTh TEKCTOBBIC 3a/1a4l apU(DMETHICCKUM CITIOCOOOM,
HCMOJIb30BATh 3aBHCHUMOCTH MEXTY BETMYMHAMU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; II€Ha, KOJIMYECTBO, CTOMMOCTD U JIp.):
AHAJIM3UPOBATH U OCMBICJIMBATDH TEKCT 3a]1a4H,
nepegopMyIMpPoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
[TAaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJIUYNHAMU,
CTPOUTH JIOTUUECKYIO LIETIOYKY PACCYKICHUH.
MoaeaupoBaTh X0/ PELICHHS 33/1a4M C IIOMOIIBIO PUCYHKA,

U MPUMEHATH MPaBUJIa IPeoOpa30BaHUsl YUCIOBBIX BbIPAKEHUN
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JIeHCTBUS,
Ha JIBHKCHHUE U
MOKYIIKH

CXEMBI, TAOJIHIIEI.

IIpuBoauTH, pa3dupaTh, OUEHUBATH PA3JIMYHBIC PELICHUS,
3aMKCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kputuyecku OueHUBATH IOJTYyYECHHBIM PE3yNbTarT,
OCYLECTBJIATH CAMOKOHTPOJIb, ITPOBEPSISI OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIMOKH.

Pemats 3a1a4n ¢ MOMOIIBIO Mepedopa BCEX BO3MOMKHBIX
BAapUAHTOB.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimnas reomerpust.
JIMHUM HA TUTOCKOCTH

12

Touka, nmpsimasi,
OTPE30K, JIyY.
Jlomanas.
M3mepeHnue JMHbI
OTpe3Ka,
METPUYECKHUE
CIMHHUIIBI
W3MEPEHUS JIJTUHBI.

[TpaxkTueckas
paboTta
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
Yron. [Ipsamoi,
OCTPBIU, TYIIOU U
Pa3BEPHYTHIN YTJIbI.
3mepeHne yrios.

OKpyX HOCTb U KpYT.

Pacno3HaBaTh Ha yepTexkax, pUCYHKaX, ONMChIBATD,
MCITI0JIb3YsI TEPMUHOJIOTHIO, U H300PaKaTh C IOMOUIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO0, OTPE30K, JIyY,
YTOJ1, IOMaHyt0, OKpY>KHOCTb.

Pacno3HaBaTh, NPMBOAUTH MPUMePbI 00BEKTOB PeaIbHOTO
MUpa, UMEIONTUX (POopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
ITMHEWHBIE Pa3MEPBI.

M cnosb30BaTh JTMHENHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUTSl IOCTPOCHHMS M U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY yTia; CTPOUTH OTPE30K 3aIaHHOM JJIMHBI, YTOJI,
3aJIaHHOM BEJIMYUHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTh 33/IaHHOTO painyca.
MN300paxkaTh KOHPUTYpaIUU T€OMETPUIECKUX (pUryp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIETYaTOM Oymare; mpeasiaraTb, ONUCHIBATH M 00CYKAaTh
CIOCco0bI, AJITOPUTMBI IIOCTPOCHHUS.

Pacno3HaBaTh M M1300pakaTh HAa HEJIMHOBAaHHOM U
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[IpakTryeckas
paboTta
«IlocTpoenue
YTIJIOB»

KJIeTYaToOl Oymare mpsiMOi, OCTPBIN, TyHOH, pa3BEPHYTHIM
YTJIbl; CPABHUBATH YIJIbIL.

BbI4HCISTH JJIMHBI OTPE3KOB, JIOMAHbIX.

IlonnMaTh U KCNOJIB30BATh MPU PELICHUH 32124
3aBMCUMOCTH MEXy €AMHUIIAMU METPHUUECKOU CUCTEMBI
Mep; 3HAKOMHMTBCS C HEMETPUUECKUMU CUCTEMAMHU MED;
BbIPAKATH JJIMHY B PA3JIUYHBIX €IUHULIAX U3MEPEHUS.
UccaenoBath GUrypbl 1 KOH(PUTypaLUK, UCTIOJIB3YS

11 (POBBIE peCypCh

OOBIKHOBEHHBIE JPOOH

48

IpoOsb. [IpaBuiibHBIEN
HEeTPaBUIbHBIC
npoou. OCHOBHOE
CBOWCTBO JIpOOH.
CpaBHeHue IpoOei.
Cioxxenue u
BEIYMTAHHC
0OBIKHOBEHHBIX
npoOeii. CmeranHas
poOb. Y MHOXKEHUE U
TETICHHUE
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHBIE POOH.
PerieHne TEKCTOBBIX
3ajay, COJAEpXKaIINX

npoou. OCHOBHBIE

MopeanpoBathb B rpadUuecKoi, IpeIMETHON opMme,

C IIOMOIIbIO KOMITBIOTEPA IOHSTHS U CBOKMCTBA, CBSI3aHHBIEC
O0OBIKHOBEHHOM JPOOBIO.

UurtaTh M 3alIUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE IpO0OH,
MpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

MN300paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAMHATHOM MPAMON; HCIOJIb30BATh KOOPIUHATHYIO
MPSAMYIO JJ11 CPaBHEHHUS IPOOEH.

MdopMyIHPOBATH, 3AIIUCHIBATH € NOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpoOM JIJIsi COKpaILleHUs ApOoOeH U pUBEICHUS ApoOH
K HOBOMY 3HAMEHATENIO.

[IpeacTaBiasiTh CMENIAHHYIO IPOOb B BUJIE HETPABIIIBHON U
BBIJICJISITH LIEJTYIO YaCTh YKCIIa U3 HEMPABUIBHOU JpOOH.
BbInoHATHL apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMU APOOSIMI; MPUMEHSTh CBOICTBA
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3a/ilauu Ha IpoOu.
[IpumeHeHue OykB
TS 3AITUCH
MaTEMaTHYECKUX
BBIPAKCHUN U
MTPEI0KEHUN

apu(pMETHICCKUX TEHCTBHUM ISl palliOHATH3AIIAN
BBIYHUCIICHUU.
BbINOJHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;

IIpoBoaUTH HCCIEA0BAHMS CBONCTB ApOoOEH, omupasich

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YUCIIE C TOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOXKHBIE BBICKA3bIBAHHUS

0 A1po0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS 1 OTPUILIAHUS BBICKA3bIBAHUMU.

Pemath TEKCTOBBIE 3a/1a4H, CO/IEpKALLUE IPOOHBIE JAHHBIE, U
3a1a4M HA HAXOXKACHUE YaCTH LEJIOT0 U LEJIOTO 0 €r0 YacTH;
BbISIBJIATH UX CXOACTBA M Pa3JIHYUs.

MoaeaupoBarh X0 peLICHU 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JINYHBIC PEIICHHUS,
3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.

Kpurudyecku oneHMBATh MMOJTYyYECHHBIN PE3yJIbTaT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLINOKU.
3HAKOMHTBCS € HCTOPHUeEH pa3BUTHUS apU(PMETUKH

NpeaaraTh U NPUMEHATH NPUEMBbI IPOBEPKH BHIYUCICHUH.

Harnsgnas reometpus.
MHOTOYTrOJIbHUKH

10

MHOrOyroJIbHUKH.
HeThIpEXYTroIbHUK,
MPSIMOYTOJIBHHK,
KBaJpar.

[TpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHIO, H300PaXKATH

C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

[IpuBoauTHL NpUMeEPBI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX

(bopMy MHOTOYTOJIbHUKA, IPSMOYTOJIbHUKA, KBaIpaTa,
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paboTta
«IlocTtpoeHune
MPSIMOYTOJIbHUKAC
3aJaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroiapHuUK.
[Imomanp u
[EPUMETP
MPSIMOYTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€ AUHULIBI
M3MEpPEHUS
TMJIOIIA]IH.
[Tepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHHUKA, OLEHUBATH UX JIMHEUHBIC PA3MEPBI.
Bbr4ucJsATh: IEpUMETp TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb PSMOYTOJIbHUKA, KBaapaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAaHHOM U KJIeTYaTOM Oymare KBajapar u
MPSMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBaTh CBOMCTBA IIPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
HKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS], MOJICTUPOBAHHS;
CpaBHHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTH4YeCKHUE NPEIT0KECHUA

C MOMOIIBIO CBS30K «HEKOTOPHI», «11000i1». PacmosnaBathb
VMICTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O MHOI'OYI'OJIbHUKAX,
MPUBOAUTHL NPUMeEPbl U KOHTPIIPUMEDHI.

HccienoBaTh 3aBUCMMOCTD IUIOIIAAN KBAIPATa OT JIMHBIETO
CTOPOHBI.

M cnob30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
(buryp; pa3duBaTh NpsIMOYTOJIbHUK Ha KBAAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYPhI U3 KBAJIPAaTOB U
MPSAMOYTOJIBHUKOB M HAXOAUTH UX IJIOLIA/b, pa30uBaTh GUTYpPHI
Ha IPSIMOYTOJIbHUKHU U KBAJIpaThl U HAXOIUTh UX TUIOLIA/Ib.
BripaxaTh BEIMUNHY IUIOMAAN B PA3JIMYHBIX €INHUALIAX
M3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCI0JIb30BATh 3ABUCMMOCTH MEXy METPUYECKUMU
€AUHULIAMU U3MEPEHHUS TUIOLIAIN.
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3HAKOMHUTBHCS ¢ IPUMepPaMM NPUMeHEeHUs IJI0Iau U
MepUMETPA B IPAKTUICCKUX CUTyaIusax. PemiaTs 3agauu

13 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3TudHbIe
Croco0bI perieHus 3a1au

JlecaTuunble 1podu

38

JlecsiTUHAs 3aIIUCh
npobeii. CpaBHEeHUE

JlericTBus

C I€CSITUUHBIMU
TPOOSIMHU.
OkpyrieHue
MECATUIHBIX
TpoOeii.

Pelienne TeKCTOBBIX
3ajiay, CoJIePIKaIINX
npoOu. OCHOBHBIE
3aJlauu Ha 1poou

NECATUYHBIX APOOeH.

IIpeacTaBisiTh ACCATUYHYIO IPOOb B BUIE OOBIKHOBEHHOM,
YNTATh U 32N CHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
NnpeaJiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOUMBAHUS IECATUIHBIX APOOEH.

MN300pakaTh IeCATUIHBIC TPOOH TOUYKAMHU HA KOOPIMHATHOM
MTPSMOM.

BbIABJIATH CX0/ICTBA ¥ Pa3IH4YMs ITPABWI apUYMETHICCKUX

OOBSICHSTD HX.

BoInosHaTh apudMeTHUecKrue AEUCTBUS C JIECATUUYHBIMU
POOSIMU; BBINOJHATH NPUKHUIKY M OLEHKY pe3yibTaTa
BBIUYHUCIICHUU.

IIpumeHsATH cBOMCTBA apu(METUYECKUX IEHCTBUN

IJIs1 pallMOHAIU3alliA BEIYUCIICHUIM.

I[IpuMeHAT, MPABUIIO OKPYIJIEHUSI JIECATUYHBIX JPOOEH.
IIpoBoaUTHL HCCIEeI0BAHMSI CBOWCTB JIECITUYHBIX APOOEH,
OMUPAsICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE

C MOMOIIIbIO KOMIThIOTEPA), BHIIBUTATh THIIOTE3bI U
MPUBOJIUTH NX 000CHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA

0 IpOoOSX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHKS BBICKA3bIBAHUM.

I[CﬁCTBHﬁ C HaTypaJbHbIMH YHUCJIaMH U ACCATUIHBIMU I[pO651MI/I,
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PemaTh TEKCTOBBIE 33J1a4H, COAEpPIKALIUE TIPOOHBIE TaHHbIE, HHA
HAXO0X/IEHUE YaCTU LEJIOTO U LIEJIOr0 M0 €r0 YaCTH; BHISIBJIATH
HUX CXOACTBA U PA3JIHYHSL.

MopeupoBaTh X0/ peLIEHUs 3aa4u C IOMOUIbIO PUCYHKA,
cxembl, Tabsuubl. IlpuBoaNTH, pa30upaTh, OEHNBATH
pa3inuHbIe PEIICHUS, 3aIIUCH PELIEHUI TEKCTOBBIX 3a1a4.
OnepupoBaTh 1pOOHBIMU YHCIIAMU B pEAJIbHBIX )KU3HEHHBIX
CUTYyalUsX.

KpuTnuecku oueHNBATH NOJIYYEHHBIN PE3yJIbTAT,0CYIECTBISAT
CaMOKOHTPOJIb, IPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOIUTh OLINOKH.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N300paxxenue
MHOTOTPAHHHUKOB.
Monaenu
MPOCTPAHCTBEHHBIX
Te.

[ IpsAMOYTOIBHBIN
napajieienunen,
Ky0. Pa3BépTku kybau
napajuienenunesaa.
[IpakTrueckas pabora
«Pa3BépTKa KyOay.
O0BEM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOLIEM
MM pe [IPSMOYTOJIbHBIN Mapajuiesenunes, Ky0, MHOTOTpaHHHKH,
ONUCHIBATD, HCIO0JIb3Y TEPMHUHOJIOTHIO,0LlEHNBATH
IIMHENHBIE Pa3MeEpBI.

[IpuBoauTHL NpUMeEPBI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(bopMy MHOTOIPaHHHKA, IPSIMOYTOJIBLHOTO NapaljiesIenunena,
KyOa.

M300paxarh Ky0 Ha KJeT4aToil Oymare.

HccaenoBathb cBOicTBa Ky0a, MIPSIMOYTOJIbLHOTO
napajienenuneaa, MHOrOrpaHHUKOB, UCIIOJIb3Ys MOJIEIH.
Pacno3HaBaTh M H300pakaTh pa3BEPTKU KyOa U
napajuienenunena. MoaeanpoBath Ky0 U mapajienenumnes
13 OymMaru v Mpoyrx MaTepuasoB, 00bACHATH COCO0
MOJEIINPOBAHUS.
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MPSIMOYTOJIBHOTO
napasuieienumeaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00BEM KyOa, MPsSMOYTOJILHOTO MapaljiesIeUIea; HCCAeA0BATh
3aBHCMMOCTBH 00bEMa Ky0a OT JUIMHBI €0 pedpa, BIABUIATH U
000CHOBBIBATH I'MIIOTE3Y.

Hao0Juro1aTh 1 IPOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
rioniaan 1 00bEMa, NepuMeTpa U MIouaau HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

0 MHOTOI'PAaHHHUKAX, MPUBOAUTH PUMePbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemiats 3a1a4M U3 peanbHON )KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

[ToBTOpEHUE
OCHOBHBIX IOHATHIU
METOJIOB Kypca

5 xItacca,
0000IIIeHNEe 3HAHUI

BuIuuc/IsiTh 3HaUEHUS BBIPAXKEHUM, COJEpKAIIUX HATypaJbHbIE
4KCia, OOBIKHOBEHHBIE U IECATUYHBIE JPOOU,BBITOIHATh
nmpeoOpa3oBaHus YUCEN.

Bb10upaTh criocod CpaBHEHUS YHCEI, BEIYUCICHUM,
NPUMEHSITH CBOIicTBAa apu(pMETUYECKUX JEHCTBUN

TUIS1 pALIMOHAIM3ALNY BBIYMCIICHUM.

OcyecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHUMN.

Pemiates 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PELICHNA 3a7a4 U3 IPYyTHUX
Y4E€OHBIX MPEIMETOB.

Pemiath 3a1a4u pa3sHbIMH CIIOCO0AMH, CPABHUBATD -
CIOCO0bI pEIICHNS 33a1a4, BBIOMPATH PallHOHAJIbHbBIN
croco0

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

170
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6 KJIACC

Haunmenosanue paznena |Kosmuectso OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Temnbl) Kypca 4acoB coepKaHue
HartypasbHbie yncia 30 Apudmernyeckue BoinoHaTh apudgmMeTnyecKkue 1eCTBUA C MHOIO3HAYHBIMU
NEHCTBHUS HaTypaJbHbIMHU YHCIAMU, HAXOAUTHh 3HAYEHHU S YHCIIOBBIX
C MHOTI'O3HAYHBIMU BBIPKEHUI CO CKOOKaMU 1 0€3 CKOOOK; BBIYMCJISATh
HaTypaJbHbIMU 3HAYeHMs BBIPAKEHUMN, CONEPKAILNX CTENICHU.
gucnamu. Uucnossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAYCHHUI YACIOBBIX
BBIPAKEHUS, BBIPKCHU, MPUMEHATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPSAOK JEHUCTBHM, Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEIBHOE U
UICIIOJIb30BaHUE COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHSI,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE].
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIINH ACTUTEND U
HanMEHBIIIee 00IIee
KpaTHoE.

JlenumMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Penienne TekCTOBBIX
3a7a4

pacrpeeuTeIbHOe CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONPeieJIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTES U HAUMEHBIIIETO O0IIETO
KpPaTHOTO, POCTOT0 M COCTABHOT'O YUCEN; UCIOJIb30BATh 3TH
MOHSATHUSI TIPU PEIICHUH 3a]1ay.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBIIEro O0IIETro
JIETUTEII 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
AJTOPUTM PA3JIOKEHHUS YKCIIa HA IPOCThIE MHOKHUTEIIH.
HccaenoBathb ycnoBus AenuMocty Ha 4 u 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMpPOBATH U
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000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JBYX YETHBIX YUCEJI, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBath CBOMCTBA JICIMMOCTHA CYMMBI U IPOU3BEICHUS
YU CEJL.

IIpuBoAMTH MPUMeEPHbI YHCE C 33JaHHBIMUA CBOMCTBAMHU,
Paco3HABaTh BEPHbIC M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOIIBIO CBA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 33/1a4H, BKIIFOYAIOIINE TOHATUS
JIETUMOCTH, apU(METHIECKUM CIIOCOOOM, HCTIOIB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MopenupoBaTh X0 PEIICHUS 3aJ]a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3aJ1a4.

Kpurnuecku oueHUBATH ITOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIHMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIE HA IIIOCKOCTH

[TepnennuKkyisipabIe
IIpsIMBIE.
[TapayienbHbie
IIPSIMBIE.
Paccrosanue mexny

Pacno3naBaTth Ha yepTexkax, pUCyHKax Ciydyad B3aHMHOTO
PACIIOJIOKEHUS JBYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OyMmare /1B ePeCeKaroImecs
IIPsIMBIE, JIBE MTApaAJUIEIIbHBIE PSAMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoaUTHL NPUMeEPbI NAPALIETBHOCTH U
MIEPIICHIUKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MIEPIICHIUKYIISIPHBIC U
napajuienbHble cTOpoHbl. M300pamaTb MHOTOYTOJIBHUKA
C MapaJUIEIbHBIMH, IEPIICHIUKYJIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBECHHAS
poOb, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue aApooei.
CpaBHeHuE U
yIOPSI0YNBAHUEC
TpOOei.
Hecsatuunsie qpodu
U METpHYecKas
cUCTEMa Mep.
Apudmernyeckue
JEVUCTBUSA

C OOBIKHOBEHHBIMU
U JICCATUYHBIMU
JPOOSIMHU.
OtHoueHue.
Jlenenue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
Jpo0eit 1 OOBIKHOBEHHBIE B BUJIC JIECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS JPOOHBIX YHCEN MPU UX
CpPaBHECHUH, IPU BhIYUCICHUAX. MCMmOIb30BaTh AECITUYHBIE
JpoOu Ipu peoOpa30BaHUU BEJTUYUH B METPUUYECKOU
CHUCTEME MEp.

BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHITOTHATh
npeodpazoBaHus 1poOeH, BLIOMPATh COCO0, MPUMEHSTH
CBOMCTBA apu(METHUCCKUX ICUCTBUH JUIS pallHOHAIN3AIIUH
BBIYMCIICHUH.

CocTaBJisiTh OTHOILICHUS U MIPONOPLINHI, HAXOAUTH
OTHOULIEHHE BEJINYVH, JICJINTh BEJINYNHY B IAHHOM
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OTHOUICHHH.
Macmita0,
MPOIOPLIHS.
ITonATHE npoueHTa.
Brruncnenne
MPOLICHTA

OT BEJIMYUHBI U
BEJIMUUHBI 110 €€
MPOLICHTY.

Pemenune TekcToBBIX
3a7a4, CoOAEepKaLIUX
JPOOU ¥ MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTMHBI OKPYKHOCTH
K €€ quaMeTpy»

OTHOLIEHUH.
HaxoauTs 3kcnepUMEHTAIbHBIM MYTEM OTHOILLEHUE JITTUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEIUYHH,
HAXOAUTH MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCIIOJIb3Ysl MacITao.

OO0BbSACHATH, UTO TAKOE MPOLIEHT, YHIOTPEOIATh 000OPOTHI peYn
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpPOLEHTHI B IpO0SX U
JIpoOU B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJsATH IPOLEHT OT YMCa U YUCIIO IO €ro MPOLICHTY.
OxpyriasaTh 1poOu U MPOLEHTHI, HAXOAUTH TPUOIMKEHUS
YHCElL.

PemaTe 3aga4u Ha 4acTH, MPOLICHTHI, IPOIOPLIUH,

Ha HaxO0XXJICHUE IPOoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUYUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeIM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaTh, OEHUBATH PA3JIUYHBIC PEILICHHUS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs, nHGOPMALNUIO 13 TAOJIUIl U TUArPaAMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTIpeAensATh HauOoIblIee 1 HAUMEHbLIee

U3 MIPE/ICTABICHHBIX JAHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETpHUSL.

Pacno3naBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJILHUK,
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[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKPYHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIIBHO
MPSIMOW, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHBIE
OTHOCUTEJIBHO MPSIMOl; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypalyu, UCIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM
YKCIIE€ ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath cBoOMiCTBA U3yUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEH, HCOJb3Ys IKCIIEPUMEHT, HaOII0CHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAKCHUU U
IPEAIIOKEHNMN.
bykBeHHbIE
BBIPAKEHUS U

YU CJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKJICHUM, COCTABIIATh OYKBEHHBIE
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HccsienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIUCH.

BouruucasiTh 4rciioBoe 3HaueHUE OYKBEHHOTO BBIPAYKEHUS
MpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TUIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBiasith (pOpPMYJIbl, BEIPAKAOUTNE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. pabOThI; BHIMOJHATH BEIYUCIICHUS 110 ATUM (hopMyiam.
DopMyIsl HaxoanTh HEN3BECTHBI KOMITOHEHT apH(PMETHICCKOTO
JIEVCTBUS
Harnsnnas reometpus. 14 YeThIpEXYTOIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH MIPUMEPBI C UCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU:
[IpssMOYTOJIBHUK, C NapaJUICIbHBIMU, IIEPIIEHAUKYJIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’seH.
N3mepenue yrios.
Bungbr
TPEYrOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomans durypsi.
DopmyJIbl
epUMeETpa U
IJI0ILA TN
IPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEeHHUE IIIOMIAIN
duryp.
[IpakTnueckas

CTOPOHAaMHU, NMPSMBIMH YIJIAMH U AP., PaBHOOEPEHHBIN
TpeyroapHuk. Ilpeayarats u 00Cy:KaaThb crocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

UccaenoBarth, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPSAMOYIOJIbHUKA, KBAJpaTa,
pa3ouBaTh Ha TPEeyroibHUKU. OO0CHOBBIBATDH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHHUKE, KBAJpaTe, PACO3HABATH BEPHBIE U
HEBEPHBIC YTBEPIKICHHUS.

HN3mepATh M CTPOUTH C IIOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YIUIbI;
pPacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BpI4uCcasiTh IEPUMETP MHOTOYTOJIbHUKA, TUIOIIAb
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
IonIaiel Ha KJIeT4aToi 6ymare, mpuOIMmKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAU Kpyra

[lonoxxurtenbHbIC U

OTpHUIATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayne yucia,
reoMeTpudeckas
UHTEpIIpEeTalUs
Moyst. YrcnoBbie
IPOMEKYTKHU.
[TonoxurenbHbIC U
OTpHUIIATEIbHBIC
yucia. CpaBHEHHE
MOJIOKUTEIIbHBIX U
OTpHIIATEIbHBIX
quces.
Apudmernyeckue
JNEUCTBUS

C MOJIOKUTEIIbHBIMU
U OTpULATEIbHBIMU
YUCTIAMU.

Pemenue TekcToBBIX
3aja4

IIpuBOoAMTH PUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
TOJIOKUTEIIbHBIX U OTPULIATEIIBHBIX YUCE.

HN300paxkaTth 11€IIbIEC YKCIIA, IOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH HA YUCIIOBOW MPSMOM,
HUCI0JIb30BATH YUCIIOBYIO MIPSAMYIO JIJIsI CPABHEHUS YUCEI.
IIpumeHsaTH IPaBUJIa CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
4yHrCia; HAX0AUTh MOJYJIb YHCJIA.

DopMyJUPOBATH NPABUJIA BEIYUCIICHUS C MOJIOKUTETBHBIMA
Y OTPUIIATEIIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COJIEPKAIINUX ICUCTBUS

C TIOJIOKHUTEIbHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
Koopannatel Touku
Ha IJIOCKOCTH,
abcrucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
JUarpaMMal.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIBbHOU
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U (QUTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOpJIUHATHI TOYEK.

Yurtath cTO0YaThIC U KPYTOBBIE IHArpaMMBbl;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOMTH CTOJI0YATHIC
nuarpammel. Uecnosib3oBaTh HHGOpPMALIMIO,
MPECTABICHHYIO B Ta0JUIIaX, HA AUArpaMMax JIJisl peIIeHUs
TEKCTOBBIX 3aJ1a4 U 3314 U3 PCAIbHON KU3HU

IIPECTaBICHHBIC
B Ta0IUIIAX U
Ha quarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajiesenumnes, nupamMuay, Ipu3My, HHWIAHIP, KOHYC, IIap, H300paKkaTh X

KyO, mpu3ma,
nupamMmuaa, KOHycC,
IWIMHJP, TIap U
coepa.
N3obpaxxenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, iiacTUIIMHA, IPOBOJIOKH
u 1p. [lpuBoauTH NpUMepPbI OOBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (OPMbI HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb,
OCHOBAHMeE, BBICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPAHHHUKOB,
UINHPA U KOHYCAa.
[IpakTnueckas
pabota «Coznanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue 00bEMa;
€AVHUIIBI U3MEPECHHUS
00béma. O0BEM

N3yuaTh, uCNOJIb3ys SKCIEPUMEHT, HAOJIIOIEHUE, U3MEPEHNE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMChIBATH
CBOMCTBA HAa3BAaHHBIX TEJI, BHIABJIATH CXOACTBA U
Pa3IMuMs: MEKIY IUPAMUION U IIPU3MOU; MEXKITY
LUJIMHAPOM, KOHYCOM U IIapPOM.

Pacno3naBath pa3BEpTKY Napajienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HHJINHAPA; KOHCTPYHPOBATH JaHHBIC
TeJla U3 pa3BEPTOK, CO3/1aBATh UX MOJECIIN.

Co3aaBath MoJeJIM TPOCTPAHCTBEHHBIX (Uryp (13 Oymarm,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTs HA MoaeJIsIX: JJIMHBI pEOEp MHOTOIPAHHUKOB,
JaMeTp mapa.

BoiBoauth popmyiry 00bEMa IPSIMOYTOILHOTO

IpsAMOYIT'OJIBHOT' O napaujieaenuieaa.
IapajiecnuIeaa, Boruuciasats no gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
Ky0a, hopMyIbl napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHULIBI U3MEPEHUS
00BEMa 00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapajuieenuIleIOB; peliaTh 3a{a4M C PCAIbHBIMU JaHHBIMHU
[ToBTOpEeHUE, 0600IIEHNE, 20 [ToBTOpEHNHE BobruncasiTh 3HaYCHHS BBIPAXKECHUHN, COAEPHKALLINUX

CHUCTCMAaTHU3al A

OCHOBHBIX MOHATHU
Y METOJ0B KypCOB D
1 6 KJIacCOB,
000011IeHIE U
CHCTEMAaTH3aI1s
3HaHUU

HaTypaJbHbIE, LEJbIE, TTOJOXKUTEIIbHBIE U OTPULIATETIbHBIC
qKciia, OOBIKHOBEHHBIE U AECSITUYHBIEC JPOOU, BBITOIHSITH
peoOpa3zoBaHUsI YHCENT U BBIPAKCHUH.

Bpi6upaTh cnnocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSTH CBOIicTBAa apu(PMETUYECKUX ACHCTBUI

JUISl pallMOHAIN3alH BIYMCIICHHN.

36



Pemiath 3aga4m U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PEelIeHNs 3a1a4 U3 IPYyTUX
IIPEAMETOB.

PemaTh 3aga4uu pa3HbIMHM ClIOCO0aMH, CPABHUBATD,
BbIOMPATH CIOCOOBI PEMICHUS 3aJa4H.

OcyumecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUN 1
CaMOITPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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PABOYAS ITPOT'PAMMA YYEGHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJTHUM U3 OTIOPHBIX KypCOB OCHOBHOTO 0O0IIEro oOpa3oBaHUS:
OHa oOecreynBaeT M3Y4YCHHE IPYTHX AUCIHIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK H
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIS MPOIOJDKEHUS 00pa30oBaHMs U
B TIOBCEJHEBHOH Jkm3HH. Pa3BuTHe y 0OydJalomuxcsi HAayYHBIX I[PEICTaBICHUMA
O TIPOUCXOXKACHUH W CYIIHOCTH alreOpamueckux abcTpakiuii, crmocobe OTpaKeHHs
MaTEeMaTUYECKOM HAayKOM SBJIEHMM W NPOLECCOB B MPUPOAE U OOLIECTBE, POJIU
MaTEMaTHYECKOr0 MOJICIMPOBAHUS B HAyYHOM MO3HAHUU U B NMPAKTUKE CIIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOAMMBIX
JUIs a/lanTalluy B COBpPEMEHHOM Lin(poBoM ob1ecTBe. M3yueHue anredpbl odecrieunBaet
pa3BUTHE yMEHHUsS HaOJIOJaTh, CPaBHMBAaTh, HAXOJIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUSL W BBIBOJBI, (OPMYyIUpOBaTh YyTBepkIeHUs. OcBoeHHE Kypca aireopbl
o0ecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOyYaOLIUXCs: OHM HCHOIb3YIOT
JNEAYKTUBHbIE M HWHIAYKTHBHBIE PACCYXJIEHHUS, OO0OOIIEHHE U KOHKPETH3alHIo,
abctparupoBanue U aHajgoruto. OOydeHue anredpe npeanonaraeT 3HauuTeIbHbINA 00BbEM
CaMOCTOSITENIbHOM JI€ATEIbHOCTH O0YYaroIIMXCsl, TO3TOMY CAMOCTOSTEILHOE pPELICHHE
3aJa4 ABJIAETCS peau3alueil 1esITeIbHOCTHOTO MPUHIUIA 00yUeHHUS.

B cTtpykType mporpammsl y4yeOHOro kypca «Auredpa» Ijis OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEP’KATEIbHO-METOANYECKUE JIMHUH:
«Yucna v BBIYUCICHHS, « AreOpandecKkue BhIpaKEeHUs», « Y PaBHEHUS K HEPABEHCTBAY,
«Dyakuny. Kaxgas w3 3TUX COMEpKaTeNbHO-METOANYECKUX JHHHUA pPa3BUBACTCS
Ha MPOTHKEHUU TPEX JIET M3YUCHHsI Kypca, B3aUMOJCHCTBYsSI C IPYTUMH €r0 JINHUSMHU.
B xone nzydenus yueOHOTO Kypca 00yqaromuMcs MPUXOAUTCS JIOTHIECKH PacCyKIaTh,
UCTIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBSI3W C STUM B MPOTrpaMmy
yuebHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3Jellax MaTeMaTUYeCKOTO OOpa30BaHHUS M CIIOCOOCTBYIOIINE
OBIIQJICHUIO OOYyYaIOIMMHUCS OCHOB YHHBEPCAIBHOTO MaTEMAaTHYECKOTO S3bIKa.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBisieTcs
€r0 MHTETPUPOBAHHBIN XapakTep.

Conepxanne nTuHUA «HuUCTa U BBIUYUCICHUS» CITY’)KUT OCHOBOU ISl TajTbHEHUIIIEro
U3YYCHUS MAaTeMaTHKH, CIIOCOOCTBYET pa3BUTHI0O Yy OOYYarOIIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TONH30BAThCSl AITOPUTMAMH, a TakKKe
NpPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX HJisi MOBCEAHEBHOW >KW3HHU.
Pa3BuTue MOHATUSA O uMCIE€ HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSA3aHO
C palMOHAIBHBIMH M HUpPPAIMOHATIBHBIMUA YHCIaMH, (HOPMUPOBAHHEM TMPEICTABICHUN
O JCWCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHHS UWCIOBOM JIMHUM OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHMUIO.
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Copnepsxkanue ABYyX anreOpanyecKux JUHUN — «ANreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyHarOIIUXCS
MaTeMaTUYECKOTO anmapara, HeOOXOAMMOTO JIJIsl PEIICHUS 33/1a4 MAaTEeMaTUKH, CMEKHBIX
NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOro 00I1Iero
oOpa3oBaHus Y4eOHBI MaTepuai rpynmnupyeTcss BOKPYT pallMOHAIbHBIX BBIPAKEHUU.
Anre6pa HEeMOHCTpUPYET 3HAUYEHHE MAaTEMaTHKU KakK s3bIKa I T[OCTPOCHHS
MaTeMaTUYECKUX MOJIeIeH, OMUCAHUSI IPOIIECCOB U SIBICHUM peaabHOro Mupa. B 3amaun
o0yueHus anredpe BXOAAT TaKKe JalibHElIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOIMMOT0, B YACTHOCTH, /1151 OCBOEHHSI Kypca HH(OPMATHKH, U OBJIQJICHE HaBBIKAMH
NEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHSI, CTIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve (GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HalleJICHO Ha TOJIyYeHUE
OOy4YaroImMMHUCS 3HAHUM O (QYHKIMSIX KaKk BaKHEWIIEH MaTeMaTHYeCKOHM MOJENu
JUIsL OIIMCAHMS U UCCIIEOBaHMs pa3HOOOPA3HBIX MPOILIECCOB U SIBICHUN B MPUPOJE U
oOmecTBe. M3ydenne mMarepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCA YMEHHS
HCII0JIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIC CPEICTBA SI3bIKa MATEMATHUKH — CJIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckrie, BHOCUT BKJIaJ] B (GOPMUPOBAHUE TIPEICTABICHUNA O POJIU
MaTEMAaTHUKH B Pa3BUTUU UBWIN3AIUN U KYJIBTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax m3ydaercs yuyeOHbIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl coaepkanus: «Yucna
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYHKIUW.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTO Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 yaca (3 yaca B Henmento), B 9 kinacce — 102 yaca (3 gaca B HEACIIO).

COJIEP)KAHUE

OBYUYEHUA 7 KJIACC
Yucsa 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucu apodei K
npyroi. IloHsTHE palnMOHAIBHOTO 4YHCJa, 3aluCh, CPaBHEHUE, YIOPSIOYMBAHUE
palMOHAIBHBIX 4YHCeNl. ApudMeTHuecKre ACHCTBUS C PalMOHAIBHBIMH YHCIIAMHU.
Pemienue 3a1au u3 peaabHON NMPAKTUKKA HA YaCcTH, Ha IPOOH.

CremeHb C HaTypaldbHBIM [IOKa3aTeJieM: OIpEJeeHHe, MpeoOpa3oBaHUE
BBIPDOKECHUI HA OCHOBE OMpEIEICHUS, 3amuch OoJbIuX umces. [IporeHThI, 3amuch
MPOIICHTOB B BHUJE ApoOUM U JpoOM B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJaud Ha
MPOIIEHTHI, PEIICHHE 3a]]a4 U3 PEaJTbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
qyuces.

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.
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AJiredpanyeckue BbIPaKeHHSA

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BHUJE
dopmynbl. Beruncnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPaKECHUH,
TOKJIECTBEHHO PaBHbIC BBIPAXXECHHUS, MpaBUiia MpeoOpa3oBaHusl CYMM U MPOU3BEACHUIA,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. Ciio)kKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpPMYJIBI COKPAIIEHHOIO YMHOXEHUS: KBaJApaT CyMMBbI U
KBaapar paszHocTu. PopMyiia pa3sHOCTH KBajparoB. PasnokeHne MHOIOYICHOB
HAa MHOKHTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHHUM.

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPABHEHUS,
penieHue JHMHENHBIX ypaBHEHUH. COCTaBIEHME YypaBHEHUH IO YCIOBHIO 33Ja4uH.
Pelienne T€KCTOBBIX 3a/1a4 C [IOMOILIBK YPABHEHUM.

JIluHeliHOe ypaBHEHUE C JByMsl INepeMeHHbIMU U ero rpaguk. Cuctema ABYX
JVMHEWHBIX YpaBHEHMH C IByMs II€peMEHHbIMU. Perienne cucteM ypaBHEHUN CIIOCOOOM
IIOACTAaHOBKU. IIpMepsl pelieHnst TEKCTOBBIX 3a/1a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsmoii. YnuciioBbie MpoMeXyTKH. PaccTosinue mexay 1ByMms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas dyukmus, e€ rpaduk. ['paduk ¢pynknuu y = |x|. I'paduyeckoe
pELICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUN.

8 KJIACC
Yucia u BbIYUCICHUS
KBagpartneiit kopers u3 uucna. [lonstue 06 upparmonanabHoM guciie. JlecsiTuaabie
NpUOIMKEHUsT UppaluoHaibHbIX yuceld. CBoicTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPeoO0pPa30BaHUIO YHCIOBBIX BBIPAKCHUN U BHIYUCIICHUSM.
JIeMCTBUTENBHBIE YHCIIA.
Crenenb ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AJaredpanyeckue BbIpaKeHHUs
KBanpaTtblii TpEXwieH, pa3joKEHUE KBaJApPaTHOrO TPEXUJeHa HAa MHOXKUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTaHKE, YMHOKEHUE, JIEICHNE anre0pandeckux qpooeil. ParmonanbHbie BRIpaXKESHUS
U UX MpeoOpa3oBaHuUe.
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YpaBHeHMs U HEPaBEHCTBA

KBagpatHoe ypaBHeHue, (hopmyja KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHHI, CBOAAIIMXCSA K JUHEWHBIM M KBagpaTHeIM. [Ipocrenmme
JTpOOHO-palMOHATIbHBIEC YPABHEHMUSI.

['padmyeckas MHTEpHpeTanusi ypaBHEHHA C JBYMsS TMEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [pumepsI peleHus CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnmoBble HEpPAaBEHCTBA U HUX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHOo. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAYEHUN (PYHKIMH.
CnocoOsbI 3a1aHus QyHKUIUM.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no e€ rpaguky. Ilpumeps! rpadukxon
(GyHKUHNA, OTPa’KaIOIINUX PEATTbHBIE MPOLECCHI.

@DYHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHBIE 3AaBUCUMOCTH,
ux rpaguku. Oynkuun y = X2,y = X3,y =Vx, y=|x|. 'paduueckoe pemieHne ypaBHeHuU
Y CHCTEM YPaBHEHUHU.

9 KJIACC

Yucsia 1 BbIYMCJICHUS

PanmonaneHple 4Yucna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsTUUHbIe TpoOu. MHOXECTBO AEMCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIIAa KaK
OecKOHEUHbIE JecATUYHbIe JApoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBHUE MEXY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOU MPSIMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX yucel, aprupMeTnyecKue NEUCTBUS
C ICUCTBUTEIILHBIMU YU CIIAMM.

Pa3smepsl  OOBEKTOB  OKpYXKAIOLIETO  MHpa,  JUIMTENBHOCTh  IPOLECCOB
B OKpY’KarollleM MUpeE.

[TpuOmmk€HHOE 3HAa4YEHHE BEIMYMHBI, TOYHOCTh MNpHOIKeHus. OKpyTrieHue
yucen. [Ipukuaka v onieHKa pe3yJbTaTOB BBIYMCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOXKUTEU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOJIOM.

YpaBHeHue c AByMsl NEepeMEeHHbIMHM M ero rpaduk. Pemienuwe cuctem aByx
JIMHEWHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU. PerieHue cucTeM IByX ypaBHEHHUI, OTHO
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U3 KOTOpBIX JIMHEHHOE, a JIpyroe — BTOpPOH creneHu. ['paduueckas MHTEpHpETALIUS
CUCTEMBI YPABHEHHM C IBYMSI IIEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1a4 aIreOpandeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JUHEHHBIX HEPABEHCTB C OJHOW mepeMeHHoi. KBanpaTHeie HepaBeHCcTBA. ['padudeckas
WHTEpIIPETAlNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIUU
KBagparuunas pynkmnwmsi, e€ rpaduk u cBoiictsa. [lapadora, KoopAuHATHI BEPIITHHBI
napaboJibl, OCh CHMMETPUU NTapadoJIbl.

I'paduku Qynkumii: y = £x, y= £x+ Db, y = &—, y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucaoBblie M0C/I€10BATEILHOCTH U IIPOrPecCHu

IlonsaTHe YHCIOBOM MOCJICAOBATEILHOCTH. 3aJaHHUe  II0CJIEA0BATEIbHOCTH
peKyppeHTHOH (HopMyJoi U GopMyIIOi N-TO YJIeHa.

Apudmernueckass u TeoMmeTpuueckas mnporpeccuu. @DopMmyiabl N-To  yieHa
apu(hMETHIECKON U TEOMETPUIECKOM ITPOTPECCU, CYMMBI ITEPBBIX N YJICHOB.

N300paxxeHre 4ieHOB apu(pMETUYECKONH U T€OMETPHUUECKON MPOTrPECCHil TOUKaMU
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUMAIbHBIM pocT. CIOXKHBIC
MPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie  pe3ynabTaThl  OCBOCHHS  MpoOrpaMMbl  y4eOHOTO  Kypca
K KOHITy OOy4eHHUsI B 7/ KJacce:

Yucsa v BbIYUCTICHUS

BoInonHATh, coueTast yCTHbIE U MMCbMEHHBIE TPUEMBI, apu(PMETUUECKUE JeHCTBUS
C palMOHAJIbHBIMH YHCIIAMH.

HaxoauTh 3Ha4eHMs YUCIIOBBIX BBIPAXKEHU, IPUMEHITh pa3HOOOpa3Hble CIIOCOOBI
Y MPUEMBI BBIYMCIICHHS 3HAUEHHUI APOOHBIX BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTs OT oaHOW (OpMBI 3amuCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUYHYIO IPOOh).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHATILHBIE YUCIIA.

OKpyrasTh yucna.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATL NEUCTBUS CO CTENEHSMU C HaTypalbHbIMU
MOKa3aTeJIsIMH.

[IpuMeHATh TPU3HAKU JEIMMOCTH, PA3JIOKEHUE HAa MHOMKUTEIM HATYypaJIbHBIX
quCen.
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a1a91, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYHH,
IPOIOPIIMOHAIEHOCTBIO  BEJIMYWH, IPOICHTAMHU, HMHTEPIPETUPOBATh PE3YIbTAThI
pelieHus 3a1a49 ¢ y9éTOM OIpaHHYCHUMN, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPHBAEMBbIX
0OBEKTOB.

AJiredpanyeckue BbIPaKeHHs

Hcnonp30BaTh aiaredpandeckyrd TEPMHHOJOTHIO UM CHMBOJIMKY, MPUMEHATH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxogute 3HadeHHs OYKBEHHBIX BBIPQKECHMHM TIpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUs LIEJOTO BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
N0JIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
IPUMEHSATH (POPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIH C TIOMOLIBIO BBIHECEHHUS
3a CKOOKHM OOILEro MHOXKHUTENs, TPYNIHUPOBKU ClIaraéMblX, HNPUMEHEHUs (HOpMyIl
COKpAILEHHOI'O0 YMHOKEHHS.

[IpumeHsTh NpeoOpa3oBaHUsT MHOTOWIEHOB JJISi PELICHUS PA3NIUYHBIX 33134
U3 MaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW € HATypaJdbHBIMH  IOKa3aTeIsIMU
JJ1s1 TpeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS IIPaBUJIa IEPEX01a
OT MCXOJHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SBISETCS JM YHUCIO
KOpPHEM YpPaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TogOupaTe mpUMeEpHI Map YUCE, SIBISIOIIMXCS PELIEHUEM JIMHEHHOTO ypaBHEHUS
C IBYyMS IIEPEMEHHBIMHU.

CrpouTh B KOOPJAMHATHOW IUIOCKOCTH TIpaUK JTUHEHHOrO ypaBHEHHUS C JBYMs
EPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucteMbl 1ByX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBisATh 1 pemarh JUHEWHOE YPaBHEHUE WIA CHCTEMY JIMHEHMHBIX ypaBHEHUI
II0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN PE3yJIbTar.

DyHKIUU
N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy49Hd, OTPE3KH, WHTEPBaJbl, 3alMCHIBATh YHCIOBHIE MPOMEXKYTKH
Ha aNre0pandecKoM sI3bIKe.
OtMmedaTh B KOOPJUHATHON TIJIOCKOCTH TOYKH T10 33JaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHEHHbIX QyHKIMK. CTpouTh rpaduk GyHKIUHU Y = |x|.
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OnuckIBaTh C TOMOLIBI0 (PYHKIIUN M3BECTHBIE 3aBUCUMOCTH MEKY BEJIMYMHAMMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOJUTEIHHOCTD,
BpeMsi, 00bEM pabOThI.

Haxonutb 3HaueHue GyHKIHUU 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil croco0 TMpeACTaBICHUS W aHaiuM3a HWH)OpMaIuu,
W3BJICKATh W WHTEPIPETUPOBATh MHGOPMANHIO U3 TpadUKOB peajbHBIX MPOIECCOB U
3aBUCHUMOCTEM.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Yucsia ¥ BBIYUCTCHUA

Hcnonp30BaTh HayanbHBIE MPEACTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX YMCEI
JUIsL CpaBHEHMS, OKPYIJICHHsS WU BBIYMCICHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMeHATh TOHATHE apU(PMETUUYECKOrO KBaJIpaTHOTO KOPHS, HAaXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIINX KBAaJpaTHbIE KOPHU, MCIIONb3Ysl CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C TOMOILBIO IECATUYHBIX po0eit
u creneneit yncna 10.

AuredpanvecKue BbIpasKeHHU s

[IprMeHATh TOHATHE CTETICHH C LIEJIBIM TTOKa3aTesIeM, BBITTOTHATh MTPe00pa3z0oBaHUs
BBIPAKECHUH, COJIEPKAIINX CTENECHH C LETBIM IMOKA3aTEIEM.

BBIMOMHATE  TOXKACCTBEHHBIE MPEOOpPa30BaHUSI  PAIMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTe TpeoOpa3oBaHMsl BBIPAXKEHUNU ISl PEIICHUS Pa3IUdHbIX 3a7a4
W3 MaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHHOMN MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemlare JnMHENHBIE, KBaJpaTHBIE YpPAaBHEHHUS M PpALMOHAIBHBIE YPaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
yycie ¢ NpUMEHEHUEM TpadHuuecKuxX MpeAcTaBlIeHU (ycTaHaBIMBaTh, MUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PEILIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTh OT ciOBeCHON (OPMYITUPOBKHU 3a/1auu K €€ anredpandecKol MOJEH
C IIOMOIIBIO COCTABJICHHWS YPABHEHMS WM CUCTEMBl YPABHEHWMM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN PE3yJIbTarT.

IIprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, pEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHON TMEPEMEHHOW U WX CHUCTEMBI, JaBaTh rpadHUuecKyo
WJUTFOCTPALIAI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUNHA

[TorumMaTe W WCMONB30BaTh (YHKIHOHAIBHBIC TOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUY€HHMsI), OINpPEACNATh 3HauyeHUE (QYHKIUU [0 3HAUYCHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (QYHKITUH 10 €€ rpaduKy.

Crtpoutsb rpaduku dJeMEHTApHBIX PYHKIUN BUA!

y=_,y=x% y=x3y= VX, y = |x|, onuceiBaTh CBOWCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

YucJsa u BbIYUCTIEHUS

CpaBHHBATH U YIIOPSIAOUYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Beimonuare apudmernyeckue MEUCTBUS C pAallMOHAIBHBIMU UYHCIIAMH, COYeTas
YCTHBIE M TIMCBMEHHBIE NPUEMBI, BBINIOJHATh BBIYUCICHUS C HPPATUOHATIBHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYMCISATH
3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyriaTe  JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUJKY  pE3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHeliHbIE U KBaJpaTHbIE YPAaBHEHUsS, YPABHEHMS, CBOISILLIMECS K HUM,
npocTeime ApoOHO-pallMOHATBHBIC YPaBHEHUS.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHHUS
YPaBHEHUSI WU CUCTEMBI JIBYX YPABHEHUM C IBYMS EPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
quciie ¢ NpUMEHEHHEM TpadUuyuecKux MpeacTaBlieHui (yCTaHABIMBATh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHHI PEILICHHUS], €CIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemrars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMMUCHIBATH PEIICHUE C IOMOIIBIO CUMBOJIOB.

PemaTe cuctembl JMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbI HEPABEHCTB HAa YHCIOBOM
MPSIMOM, 3aIIUCHIBATh PEIICHUE C TIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKUNHA

PacnosnaBate (DYHKIMM H3yY4EeHHBIX BHIOB. IlOKa3bpIBaTh CXEMAaTHYECKH
pacIoio’KeHHEe Ha KOOPAWHATHOM IJIOCKOCTH TpaduKoB (QYHKIMH BHAA: Y = £X,
y=#x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctu

pa
OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.
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Ctpouts u wuzo0paxkaTb CXeMaTH4YECKHM TrpaduKu KBAJAPATUUYHBIX (PYHKIUH,
OMMHMCHIBATH CBOMCTBA KBAJIPATUIHBIX (PYHKITUH IO UX TpaduKam.

Pacnio3naBaTh kBajpaTH4yHyl0 (GYHKIHMIO 1O (opmylie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUIUNA U3 peaTbHOM KU3HU, QU3UKU, TEOMETPUU.

Yucii0BbIe MOCTEAOBATEIBLHOCTH U MPOTIPECCUH

Pacrio3naBaTh apupMeTHUECKYI0 M TEOMETPUUYECKYIO MPOTPECCHH MPU PA3HBIX
crioco0ax 3a1aHusl.

BhbINOMHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (HOPMYIT N-T0 YjeHa apuPpMETHIECKON
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3aaun, CBSA3aHHBIE C YMCJIOBBIMH I1OCIEAO0BATEIBHOCTAMU, B TOM YHCIIE
3aJ1a4M U3 peajbHOM )KU3HU (C UCTIOIB30BAHUEM KAJIBbKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
Uwnciia ¥ BEIYUCIICHHS. 25 [lousTue CucreMaTH3UPOBATH H 000TralATh 3HAHUSA
PammmonannHBIE YKCiIa PalMOHATBHOTO YUCTIA. 00 OOBIKHOBEHHBIX U JICCATUYHBIX JPOOSX.
ApudmeTnieckue CpaBHUBATH U YHOPSA0YMBATH APOOH, TpeoOpa30BbIBas
JICHCTBUS IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaTBHBIMU
yuciaamu. CpaBHEHHUE,
YIOpsiIOUMBaHUE
palMOHATBHBIX YHCEN.
CreneHb

C HaTypaJlbHbIM
MOKa3aTeIeM.
PerieHre OCHOBHBIX
3aj1a4 Ha Ipoou,
MPOIICHTHI

13 pealbHON
MPAKTUKHU.

[ [pu3HaKu AETUMOCTH,
pa3IoKEHUS

Ha MHOKUTEIIN
HaTypaJbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpyuMeHATH pa3HOOOpPa3HbIe CIOCOOBLI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
co/iepKaluX 0OBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JACCATUUHYIO TPOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKEeHUE K (hopme, Hanboliee yno0HOM /sl BBIYUCIICHUH,
peo0pa3oBbIBATh APOOHBIC BHIPAXKECHHS HA YMHOXKEHUE U
JeJICHUEe NEeCATUYHBIX Apo0ei K IEUCTBUAM C IEIBIMU
YUCTIAMH.

IIpuBoAUTH YKCI0BbIEe U 0YyKBEHHbIE IPUMeEPBI CTETICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBbICHSS 3HAUCHUS
OCHOBAHHUSI CTENEHU U MOKA3aTelisl CTENEeHU, HAXOIUTh
3Ha4YeHUs cTeneHel Buaa a" (a — mo0oe parMoHaIbHOES
YHUCIJIO, N — HATypaJbHOE YUCJIO).
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PeanpHbIE
3aBUCUMOCTH. [Ipsimasiu
oOpaTHas
MPOTOPLIMOHAIBHOCTH

IMoHuMaTh CMBICI 3aKCH OOJBIINX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenener ynucna 10, npuMeHsTh X
B pEaJbHBIX CUTYyAIHIX.

IIpuMeHsITH TPU3HAKU AETUMOCTH, PA3JIOKEHUS Ha
MHO>KUTEJIN HATypaIbHBIX YUCEIL.

PemaTh 321244 Ha YaCcTU, IPOLIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE IPoOU (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYHUHBI 110 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PATUYHBIC PEIICHUS,
3aMKCH PEIICHUI TeKCTOBBIX 3a/1a4.

Pacnio3HaBaTh M 00BSACHSATD, ONIUPAsCh HA ONPEICICHHUS,
IpSIMO IPONOPLMOHATIBHBIE U 00OPAaTHO MPONOPLUOHAIBHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
3THX 3aBUCUMOCTEN U3 peaabHOro MUPA, U3 IPYTrUX y4eOHBIX
IPEIMETOB.

PemaTh npakTUKO-OpUEHTHPOBAHHBIC 3a]a41 Ha APOOH,
TIPOIEHTHI, IPSIMYIO0 U 00OpaTHYIO MPOMOPIIMOHATLHOCTH,
IPOMOPITUHU

AnreOpandeckue
BBIPKCHUS

27

byKkBeHHBIE
BBIPAKEHUS.
IIepemeHHBIE.
Jlonyctumeble
3HAYCHUS
[IEPEMEHHBIX.
DopMyIIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHATDb €€ B IPOLIECCE OCBOCHUS yUeOHOr0 MaTepHaa.
HaxoauTh 3HaueHNss OYKBEHHBIX BBIPAXKEHUM MTPU 33JJaHHBIX
3HaYEHUSIX OYKB; BBIINOJHSITH BHIYUCICHUS 10 (GOpMyJIaM.
BbInoJHATH MpeoOpa3zoBaHus 1IEJIOT0 BhIpaXKEHUS

B MHOTOWIEH IPUBEICHUEM ITOJ00HBIX CIIAracMbIX,
pacKpbITHEM CKOOOK. BBHINOIHATH YMHOXEHHE OTHOUICHA
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[Ipeobpa3zoBanue
OYKBEHHBIX
BBIPAKEHUN, PACKPBITHE
CKOOOK U MPUBEJICHUE
MOJ00HBIX ClIaraeMbIX.
CBOIICTBA CTEIIEHUC
HaTypaJbHBIM
MMOKA3aTEIIEM.
MHOTOYJIEHBI.
CrnoxeHue,
BBIYMTAHHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMyIIbl
COKPAIEHHOTO
YMHOXEHUSI.
Paznoxenune
MHOT'OYJICHOB

Ha MHOKUTEIN

Ha MHOT'OYJIEH 1 MHOTI'OYJIEHA HA MHOT'OYJIEH, IPUMEHATH
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBIATH Pa3IOKEHNE MHOTOYJICHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (popMy
COKPAILIEHHOI'O YMHOXEHUS.

IIpumensiTh npeoOpa3oBaHre MHOTOUJIEHOB ISl pEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NIPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

'YpaBHEeHUE, paBUIIa
peoOpa3oBaHms
YpaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUM.
JInHeliHOe ypaBHEHUE

Pelmiath TMHEHOE YpaBHEHUE C OJHOM IIEPEMEHHON,
NMPUMEHAS MPABUJIA IEPEXO01A OT UCXOJIHOTO YPABHEHHUS K
paBHOCWIBHOMY eMmy Oosee nmpoctoro Buja. [IpoBepsiTs,
SBJISICTCS JTU KOHKPETHOE YKUCJIO KOPHEM YPABHEHUS.
[lox0upaTs npuMepbI AP YKCEI, SABJIAIOIIMXCS PELICHUEM
JIMHENHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
pelIeHNE JINHEWHBIX
ypaBHEeHUH. Pemenne
3a/1a4 C IOMOUIBIO
YPaBHCHUU.

JIuneliHOE ypaBHEHNE C
NBYMsI IIEPEMEHHBIMU U
ero rpaduk. Cucrema
NIBYXJIMHEWHBIX
YPAaBHEHUM C JIBYMs
MepeMEHHBIMU

CTpouTth B KOOPJIMHATHON IMJIOCKOCTH TpadUK JMHEHHOTO
YpaBHEHHUS C BYMsI NIEPEMEHHBIMH; MOJB3YSICh TpauKoM,
MPUBOAMTHL IPUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh pemieHue CUCTEMBI IBYX JJUHEUHBIX YPAaBHEHUMC
NBYMsI IEPEMEHHBIMU.

CocTaBJsiTh M pemiaTh ypaBHEHHUE WM CUCTEMY
YPaBHEHHUH MO YCIIOBUIO 33a/1a41, UHTEPIIPETUPOBATHB
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4¥ ITOJIyYEHHbIN
pe3yabTar

Koopnunate! u rpaduxmu.
OyHKIUU

24

KoopannaTta Touku
Ha nipsiMoil. YucnoBbie
IIPOMEKYTKHU.
Paccrostnue Mexay
NIBYMSI TOUKaMH
KOOpPJIUHATHOU
[IPSIMO.
[IpssmoyrosibHas
cucTeMa KOOpAUHAT
Ha IJIOCKOCTH.

[ Ipumeps rpaduKoB,
3aIaHHBIX
dbopmyamu.

N300pakaTh Ha KOOPAMHATHON MPSAMOM TOUKH,
COOTBETCTBYIOIIIME 33aJaHHBIM KOOpAHHATAM, JIyYH, OTPE3KH,
MHTEPBAJIbI; 3aITUCHIBATh UX HA aJIreOpanyeckoMm si3bIKE.
OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJMHATaM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C MOMOIIIBIO ITU(DPOBHIX JTA0OPATOPHUIA.

[IpyuMeHsATh, U3YyYaTh NMPEeUMYLIECTBA,
HHTEPNPEeTUPOBATH rpaduuecKkuii crocod npeacTaBICHUs U
aHaJM3a pa3HOOOpa3HOM KU3HEHHOU UH(POPMAIIUH.
OcBauBaTth noHsTHE QYHKIINH, OBJIaJICBATh
(YHKITMOHATLHON TEPMUHOIOTHUEH.

Pacno3naBath JuHEHHY0 QyHKIMIO Y = KX + b,
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Yrenue rpadukoB
peabHBIX
3aBUCUMOCTEH.
[Tonsitue GyHKIUU.
['paduk GyHKINN.
CBolicTBa PyHKITUH.
Jluneiinas QyHKIus.

ONMUCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHUH
koabuimeHToB K u b.

Crpontsh rpadguku quHeHON GyHKIMHA, QYHKIUHA Y =| X |.
M cnosib30BaTh HU(POBBIE PeCYPCHI IS TIOCTPOCHUS
rpa@uKoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[[puBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaibHBIX
MpoIIeccax M SBICHUSIX

[locTpoenue rpaduka
MTUHEUHOU (PYHKIIUHU.
['paduk PpyHkun
y =1 x|
[ToBTOpEeHUE 1 00001IEHNE 6 [loBTOpEHUE Boi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX IOHATUIU YICEJI, BHIYUCIICHUI, TPeoOpa30BaHUul BHIPAKECHHM,
METOJ0B Kypca pelIeHns ypaBHEHUMN.
7 KJ1acca, 0000IIIeHNE OcyiecTBJIATH CAMOKOHTPOJIb BBITIOJHICMBIX ACHCTBHH U
3HAHUI CaMOTPOBEPKY pe3yJibTaTa BHIYUCICHHM, TPeoOpa30BaHUiT,
[TOCTPOCHUM.
Pemiates 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUSA JIJI PelIeHUs 3a7a4 U3 APYTUX
[PEMETOB.
Pemath TeKCTOBBIE 321241, CPABHUBATh, BLIOUPATH
Croco0bl peIICHU 3a/1a4n
OBLIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KJIACC

Hanmenosanue paznena |KoaudecTso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB coepKaHue
Uucina 1 BEIYMCIICHHUS. 15 KBanpatssiii kopeHb  ((POpMyYJIMPOBaTh ONpeAesIeHHe KBaJIpaTHOIO KOPHSIN3

KBazgpaTHbie KOpHU

n3 uncna. [lonstue
00 UppalroOHAIBHOM
yucie. JleciTnunbie
NPUOJINKEHUS
HMppalMoOHaTbHbBIX
quces.
JlencTBUTENbHBIE
yucna. CpaBHEHHE
JIEUCTBUTEIBbHBIX
quced.

VYpaBHeHue BUIa

X = a.

CgolicTBa
apupMEeTUIECKUX

KBaJ(paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,
coJiepKallnx
KBaJIpaTHbIE KOPHU

yucia, apu(pMEeTUYECKOro KBaJAPaTHOTO KOPHS.
IIprMeHATH Ollepalyio U3BJICYECHUA KBAIPATHOTO KOPHA U3
YKClia, HCMOJb3YS P HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YHCIAMHU U
NECATUUHBIMU JPOOSIMHU.

CpaBHMBATBh M YNOPAJA0YMBATH PALlUOHAIBHBIE U
VppalMOHAIBHBIE YKCIIA, 3alIMCAHHBIE C ITIOMOILBIO
KBaJIPaTHBIX KOPHEM.

McceienoBaTh ypaBHEHHE X = @, HAXOAUTH TOYHBIE U
npuOIKEHHBIE KOpHH Tipu a > 0.

HccaexoBath CBOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YMCJIOBBIE DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISITOPa
(KoMIbIOTEPA).

/loka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH NPpeo0pa30BaHUs BBIPAKECHUM, COAEpKAIINX
KBaJpaTHbIE KOPHU. BbIpaxxaTh NepeMEHHbBIE

13 FEOMETPUYECKUX U pU3nuecKux Gopmyi.

BuruncasaTh 3HAYEHUA BBIPAXKCHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTIOJB3Ys IPU HEOOXOAUMOCTH
KAJIBKYJISTOP.
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Hcnoan3oBarhb B XOJ€ pCICHUA 3a1aY 3JICMCHTAPHLBIC
[MPCACTABJICHUS, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHMH.

3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKHU

Uwnciia ¥ BEIUMCIICHUS.

Crenens ¢ OCIbIM

DopMyIMpPoOBaTh oNpejieieHne CTEICHH C IEIbIM

CreneHb ¢ LEIbIM [IOKa3aTeseM. [10KA3aTEIIEM.

[I0Ka3aresaeM CranpaprtHas 3anuchk  [[IpeacTraBiasith 3anuch OOJIBIINX U MaJIbIX YHCEN
quca. B CTaHAAapTHOM BHJie. CpaBHMBAThL YNCJIA U BEJIMYMHBI,
Pa3mepnl 00bEeKTOB 3anrcaHHbIe C UCTIOIb30BaHueM crenenu 10.
OKpy»karomero Mupa  |[Mcnosib30Barh 3allMCh YUCEl B CTAHAAPTHOM BHJE
(OT BIEeMEHTapHBIX TUIsl BBIPQXKEHHSI pa3MepOB OOBEKTOB, JJIMTEIbHOCTH
4aCTULL [IPOLIECCOB B OKPYIKAIOLIEM MUPE.
J10 KOCMUYECKUX DopMyJTUPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
OOBEKTOB), 1 WITIOCTPUPOBATH NPUMEPAMM CBOMCTBA CTEIICHUC
JUIATEIIBHOCTD [[EJIBIM [10Ka3aTeJIEM.
MPOLIECCOB IIpuMeHATH CBOMCTBA CTENICHU /I TPEoOpa30BaHUS
B OKpY’KaIOIlEM MHUPE. |[BBIPAKEHUH, COEPKALIUX CTEIIEHU C LIEJIBIM ITOKA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LIEJIBIM [I0KA3aTeIeM |B CTAaHJAPTHOM BHJIE (YMHOXKEHHE, IEJICHUE, BO3BEICHUEB

CTETICHB)

AnreOpanyeckue KBagparnslii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH, YCTAHABIIUBATD

BbIpakeHUsA. KBagpaTHbIi TPEXYIICH. BO3MOKHOCTB €T0 Pa3JI0KEHUSI HA MHOYKUTEIIH.

TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUIICHC
KBaJPaTHOTO HEOTPULATEIbHBIM TUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npo6b. JlomycTuMeble
3HAYCHUSI
MEPEMEHHBIX,
BXOJIATINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpOOeid.

Cnoxenue,
BBIYHTAHUE,
YMHOKEHHE U JIeTICHUE
anreOpanyecKux
JTpOOei.
[IpeobpazoBanue
BBIPAKECHUU,

coJiep KaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00J1aCTh ONPEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbINOJIHATH YHCIOBBIE MOJACTAHOBKY U BBIYHCIATH
3HA4YE€HHUE APOOH, B TOM YHCIIE C IOMOIIBIO KaJIbKYJISTOPA.
@®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
NpoOU 1 MPUMMEHSITh €ro JUIsl IpeoOpa3oBaHus APOOeEii.
BoInoJHATH JeiicTBUSA C alre0panyecKuMu JpoOsiMu.
[IpumeHsTh IpeoOpa3oBaHMsl BIPAXKEHUHN AJIs PELLICHUS
3anad. Beipamxars nepemenHble u3 Gpopmy ((HU3NIECKUX,
reOMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA.
KBaapatHbie ypaBHEHUS

15

KBangpaTHoe
ypaBHeHue. HemomHoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEW KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIILIAXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palMoOHaJIbHbIE
ypaBHEHUSI.

Pemienue TeKkCTOBBIX
3aJ1a4 C IOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3HaBaTh KBaJpaTHBIE YPABHEHHS.

3anucbiBaTH (POPMYJIYy KOPHEN KBaIpaTHOTO YPABHEHUS,
peniaTh KBaJpaTHbIE YPABHEHUS] — MOJIHBIC U HETIOJIHBIC.
IIpoBoauTH MpoCTEiINe UCCIeIOBAHUA KBaAPATHBIX
YPaBHEHUM.

Pemiats ypaBHeHHs, CBOASAIIMECSA K KBAIPATHBIM,

C TTIOMOIIIBIO MMPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
HaOsroaaTh ¥ aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU U
Kod(hpuIIIeHTaM KBaJIpaTHOTO YPABHEHHSI.
dopmysmpoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO -
TeOpeMy, IPUMEHSATh 3T TEOPEMBI JIJIsl PEILICHHUS

3aaad.

Pemath TeKCTOBBIE 32a4M AIreOpanyecKuM CrocoooMm:
[EPEXOUTH OT CIIOBECHOU (POPMYITMPOBKU yCIOBUS 3aJaUnK
anreOpandeckoil Moiesiv MyTéM COCTaBJICHUS! YPaBHEHHS;
[peraTh COCTaBIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrempl ypaBHEHUI

13

JIuneiinoe ypaBHeHne
C IBYMS
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs] ypaBHEHUU
B LIEJIbIX YHCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPABHEHUN

Pacnio3HaBaTh JTMHEHHbBIC YDABHEHUS C IBYMs
[IEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHHI, B TOM YHCIIE
HCIO0JIb3Ys LM(POBbIE pecypChl.

Pazimyarh napauieNbHbIe U IEPECEKAIOLINECS MTPAMbBIE
110 UX YPABHEHUSM.

PemiaTb CuCTEMBI IBYX JIMHENWHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU I10ICTAHOBKOU U CIIOKEHUEM.

55




C AByMS
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CUCTEM HEJIMHEWHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMHU.
['padpuueckas
WHTEpIIpETalUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMH.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

Pemiath npocTenire CUCTEMBI, B KOTOPBIX OJTHO

13 YPAaBHECHUM HE SABJISCTCS JTUHEUHBIM.

I[IpuBoauTH rpauuecKyr0 MHTEPHPETALUI0 PEIICHUS
YPABHEHHSI C IBYMS IEPEMEHHBIMU U CUCTEM YPABHEHHUIC
JIBYMSI [IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 321a4M AJITeOPaNuECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YHucinossle
HEpPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunennble
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemiaTe JTMHEHHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300paKaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucTeMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
[pELIEHNE CUCTEMBI HEPABEHCTB HA YUCIIOBOW MPSIMOU
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C OJJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3ob6paxenue
pellIeHUs TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM
IPSAMON

OyHKINH. [TonsiTue hyHKIUU. Hcnoab3oBaTh QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE OHSTHUS OO0uacTb onpeieNieHusl |CHMBOJTHKY.
Y MHOKECTBO BoruuciasiTh 3HaYeHus1 PyHKINM, 3aaHHBIX (opMynamMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTH UCIIONIB30BATH KAJIBKYJIISATOD);
CrniocoObI 3aaHus COCTABJISITH TA0JMIbI 3HAYEHUH (YHKIIUU.
byHKIMIA. CTpouTh Mo TOUKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (hyHKLIHMH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakeHue Hcnoab3oBaTh PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
Ha rpaguke CUMBOJIUKY.
HccaenoBath npuMepsl rpa@uKoOB, OTPAKAIONIUX PEATbHBIC
poiiecchl U siBlicHUs. IIpuBOAMTH MpUMePBI ITPOIIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMM.
HMcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
1St TOCTpOoeHUs TpaduKkoB QYHKIIUN U U3YUEHUS] UX CBOMCTB
OyHKIWU. Urenue u noctpoenne [Haxoauthb ¢ mnoMoubio rpaduka GyHKIIMU 3HAUCHUE OJTHONN3

Uucnobie PyHKIMH

rpa@ukoB QyHKIHIA.
[Tpumeps! rpaduxos

[paccMaTpUBAaEMbIX BEIUYUH 1O 3HAYEHUIO IPYTOM.
B HECOXKHBIX cllydasx BbIpamaTb GOpMyJI0i 3aBUCHMOCTh
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byHKIMH,

MCIKIY BCIIMYNHAMUA.

OTPaXKAOIIUX OnuchIBaTh XapakTep U3BMEHEHUS OJHON BEJIUYNHBIB
pEAIbHBIE IIPOLIECCHL.  3aBUCUMOCTH OT U3MEHEHHUS JPYTOM.
OyHKIUH, Pacno3naBaTthb BUbI n3ydaeMbix ¢yHkiui. [loka3siBaTh
ONMCHIBAIOLIINE CXeMATHYECKH TMOJIOKEHUE HA KOOPAUHATHON MIOCKOCTH
IpsAMyI0 U 00paTHy0  rpadukoB byHkumii Buga: y = X4y =X,y =vx, ¥ = |x|.
IIPONOPIHOHAIBHBIC HNcnoab30BaTh PyHKIUOHAJIBHO-TPauYecKue
3aBUCUMOCTH, UX MPeACTABJIECHUSA Ul PELICHUS U UCCIIEI0BAaHUS YPAaBHEHUN U
rpaduku. CHCTEM YPaBHEHHUM.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIE PECYPCHI IS IOCTPOCHUS
y =X rpa@uKoB QyHKIIHIA
DOyHKIUU
y =x3y = X,
y=vx,y=|x|;
rpaduyecKoe perieHue
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpEeHue 1 0000IIIEHNE [loBTOpEHNE Bri0upaTh, IPUMEHATDH, OLIEHUBATH CNOCOOBI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB / 1 8
KJ1acCOB, 0000ILeHHE

3HAHUU

YKCel, BRIYUCICHUN, MPeoOpa3oBaHUil BbIpAKEHUH, pEIICHUS
YPABHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BBINOJHIEMbIX ICHCTBUN U
CaMOITPOBEPKY pe3ysIbTaTa BEIUMUCICHUM, MPeoOpa30BaHUiA,
[MOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH
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MaTEMaTUYECKUE 3HAHUS JIJISl pELIeHUs 3a]1a4 U3 IPYTUX
[PEIMETOB.

PemiaTh TEKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PELICHUS 3a1a41

OBLIEE KOJIMUYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KJIACC

HaumenoBanue paznena  |Kosmuectso OcHOBHOE OCHOBHBIE BH/IBI IEATEIILHOCTH 00Y4YaOIINUXCS
(Temnl) Kypca 4acoB CoZIepKaHuE

Uucna v BBIYUCIIEHUS. 9 PammmonanbHeie yncna, [Pa3BMBaThH NMpPeaCTABJEHHUS O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENbHBIC YMCTIA MppalnroHaIbHbIE HATypaJbHBIX YUCEII O MHOKECTBA ICMCTBUTEIBHBIX YUCEI.
YUCJIa, KOHEYHBIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OECKOHEUYHEBIE NEeWCTBUTEIBLHOTO YUCiIa Kak OECKOHEUHON JEeCATUYHON JIpooH,
JIECATUYHBIC POOH. NPUMEHSITh JICCATUYHbIC TPUOINKEHUS PAIMOHAIIBHBIX U
MHO0k€eCcTBO MPPALUOHAIBHBIX YUCE.
JNEUCTBUTEIBHBIX MN300pakaTh 1CIICTBUTENIbHBIEC YUCIIA TOUKAMU
YHUCEe,; KOOPJIWHATHOM MPSMOM.
JNEUCTBUTEIbHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
YHCIIa KaKk NEVCTBUTENIBHBIC YU CIIA.
OeCKOHEUHbIE BbINOJHATH, COUETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
JECATUYHbBIC TPOOH. apudpMeTnyecKue JeHCTBUSA C PalMOHAIBHBIMU YUCIIAMU;

Bzaumno OAHO3HAYHOC HAXOJAUTDb 3HAUYCHUA CTCIICHEH C OCJIbIMHU I10KAa3aTCIIMU U
COOTBCTCTBHUC MCIKIY KOpHCﬁ; BBIYUCJIATD 3HAYCHUA YHCIIOBBIX BBIp&)KCHPIfI.
MHOXECTBOM HOJIy‘II/ITL NpeaACTAaBJICHUEC O 3HAYMMOCTH
I[@IZCTBHT@JIBHBIX I[GﬁCTBHTGJIBHBIX YHCCJI B HpaKTquCKOﬁ ACATCIIBHOCTU
HYUCCI U MHOXKECTBOM 4ICJIOBCKA.

TOYCK KOOpJIHH&THOfI AHaJII/I3I/IpOBaTL H JejJaThb BbIBOJAbI O TOYHOCTHU

IPSIMOM. MPUOIMKEHUS JCHCTBUTEIHLHOTO YHCIIa TPU PEIICHUN3a/1ay.
CpaBHeHue OKpyIrJasTh ACHCTBUTEIIBHBIE YUCIIA, BHINMOJHATH
JICHCTBUTEIBLHBIX YMCEN, [PUKHAKY PE3yJIbTaTa BIYUCICHUN, OLEHKY 3HAUCHUN
apudMeTHIECKHE
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JNEUCTBUS

C IEMCTBUTEIbHBIMU
YUCIIAMH.
[Tpubnmxxénnoe
3HAYEHUE BEJIUYNHBI,
TOYHOCTh
IPUOITNKEHUS.
Okpyrienue yucesn.
[Iprkuaka u oueHka
pE3yNbTaTOB
BBIYHCIICHUI

I CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHA MATCMAaTHUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINTHEWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumeps! perenus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBath, 3alIOMMHATH U IPMMEHATH IrPauuecKue
METO/IbI [IPU PELICHNN YPaBHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3HaBaTh 1ieible U IpoOHbIE ypaBHEeHUs. PemaTtb
VINHeliHbIe M KBa/IpaTHbIe YPABHEHUsI, YPABHEHUS,
CBOJSIIMECS K HUM, IIpOCTeHINE T1pOoOHO-
[pallMOHAJIBHBIE YPABHEHUSI.

IIpennaraTs BO3MOKHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4U
[Pa3HBIMH CIIOCOOAMHU.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU
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pa3ioKEeHUEM
Ha MHO>KHTEIH.
Pewenune npoOHo-
PalMOHAIIBHBIX
YPaBHCHUU.

Pemenne TekcTOBBIX
3a/1a4 anreOpandecKum
METOJ0M

YpaBHEHNs U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHU
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHUCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIIpETALNS
CHUCTEMBI YPaBHEHU I

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI

NBYX JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE
SIBJISIETCS JINHEWHBIM.

Hcnoab3oBath QyHKIMOHATBHO-TpapUUECKUE
[IPEICTABIICHUS U1l PellIeHUs U MCCJIeI0BAHUS YPAaBHEHUIN
CUCTEM.

AHAJM3HPOBATH TEKCThI 32124, PelIaTh UX alredpandeckum
CIIOCOOOM: NMEePeXOAUTh OT CIIOBECHON (DOPMYIUPOBKHU
YCIIOBUS 3a7auu K anreOpanyeckoil MOAEIUITyTEM COCTABIICHUS
CHUCTEMbI YPAaBHEHHI{; pelIaTh COCTABJICHHYIO CUCTEMY
YpaBHEHUI; HHTEPNPETUPOBATH PE3yJIbTAT.

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKA
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3a/1a4 aareOpandecKuM
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Uurarh, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCMOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHUIO.
CBOICTBA. BobInoJHATH IpeoOpa3oBaHusl HEPABEHCTB, HCIMOJIb30BATh1JIs
JIuHelinble npeoOpa3oBaHusl CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAJIPATHBIC HEPABECHCTBA.
C OJIHOM mepemMeHHON  |PelaTh TMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
CucTeMbl IMHEHHBIX  [KBaJPAaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OAHOW  [MOJIyYEHHBIE PEIICHUS.
MIEPEMEHHOUN U UX MN300pakaTh pellicHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTBHA
pelLICHHE. YHCIIOBOM MPSIMOM, 3aNIMCHIBATDH PEIICHUE C TTOMOIIIBIO
KBanparneie CUMBOJIOB.
HEPABEHCTBA U UX PemiaTh KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
peLIeHHE. rpaduyecKue mpeacTaBICHUS.
I'paduueckas OcBauBaThb U NPUMEHATb HEPABEHCTBA MPU PELICHUH
UHTEpIpeTalus [Pa3IMYHBIX 3a]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM  |OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3HaBaTh BUIBI U3y4aeMbIX (DYHKIIHIA;

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WITIOCTPHPOBATH CXeMATHYECKHU, 00bSICHATH
[PacoJioKeHNe Ha KOOPAMHATHOM MIIOCKOCTH rpaduKoB

k,_y=x2,
X

dynkuuii Buma: y = kx,y = kx+ b,y =
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CUMMETPUH Mapabobl.

I'paduku hysKImii:
y =Kkx,
y= kx + Db,

_k
y I

X

y - X21
y = X,
y = Vx,
y = |x|

Y = X3,y =V, Y = | x| B 3aBHCHMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaJApaTuuHyI0 QYHKIIUIO 110 popMyIie.
IIpuBOAUTHL NPUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 peaibHOW KU3HU, (PUUKHU, TEOMETPUH.

BoisiBasiTh 1 00001maTh 0COOEHHOCTH rpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CrpouTh M M300pakaTh cCXeMaTHYECKHU IpapuKu
KBaJpaTUYHBIX (YHKIUH, 3aJaHHBIX (JOpMYJIaMH BUJA
y=ax?, y=ax?+q,y=a(x +p)3y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
(YHKIMI U151 UX TOCTPOEHUS!, B TOM YHCJIE C TIOMOIIBIO

1 (POBBIX PECYPCOB

YHucioBrie
MOCJIE10BATEILHOCTH

15

ITonsaTue uncaoBom
ITOCJIEIOBATCIBHOCTH.
3amanue
TIOCJIEIOBATCILHOCTH
PEKYypPEHTHOU
bopmy1oii u

dbopmyIoi N-ro uieHa.

Apudmernueckas u
r€OMETPUYECKAS
IIPOTPECCUH.
®opMyIisl N-ro 4jIeHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHSATH WHACKCHBIC 0003HAYCHHUS,
CTPOUTH peveBble BLICKA3BIBAHMSA C UCTIOIH30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOW C IOHATHEM
[0CJIEI0BATEIbHOCTH.

AHaJIU3UpoBaTh GopMyIy N-ro yieHa
[10CJIEI0BATEIBHOCTH WU PEKYPPEHTHYIO (DOpPMYITY

U BBIYMCJISITH YWICHBI TOCIEA0BATEILHOCTEH, 3a1aHHBIX
STUMU (HOpMyJIaMHu.

YcTaHaBJAMBATh 3aKOHOMEPHOCTb B TOCTPOCHUU

YJICHOB.
Pacno3naBaTh apuMETUUECKYIO U T€OMETPHUECKYIO
[IPOrPECCHUH MPHU PA3HBIX CIIOCO0AX 3aJaHUS.

[MOCJICAOBATCIIbBHOCTH, CCJIM BBIIIMCAHEI IICPBLIC HECKOJILKOCE
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MPOTPECCUIA, CYMMBI
MIEPBBIX N YICHOB.
N3obpaxxeHne 4jieHOB
apu(MeTH4YEeCKON 1
reOMETPUYECKOU
MPOrpeECCU TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHelHbIN 1
SKCIOHEHIINAIbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

Pemathb 3a7a4u ¢ UCTIONIB30BaHUEM (POPMYIT N-TO WiieHa
apupMeTUIECKOI U TEOMETPUIECKOM TPOrPECCUil, CyMMBI
[IEPBBIX N YJICHOB.

MN300paskaTh 4JICHBI IOCIEIOBATEIIBHOCTH TOYKAMHU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOUECCOB M SIBJICHUM

W3 PEAbHOM KU3HU, WUTFOCTPUPYIOIINE H3MEHEHUEB
apudMeTHyecKoil mporpeccuu, B reOMETpUUECKON
[IPOrpeCCHH; U300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguuecku.

Pemiath 3a1a4M, CBA3aHHBIEC C YUCIOBBIMU
[TOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 33141 U3 PEATBHON
PKU3HU C MCTIOJIb30BaHUEM LIU(POBBIX TEXHOJIOTUHN
(37IEKTPOHHBIX Ta0IUL, rpaUUECKOro KabKyJIATOPA U T.11.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE 3a/1a41
U3 peabHOW MPAKTUKH (C UCIIONB30BAHUEM KAJIbKYIIATOPA).
3HAKOMMTBHCS € HCTOPUEN Pa3BUTUA MATEMATUKHU

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYHCJIeHHSs] (3aITHCh,
CpaBHEHHUE, JCHUCTBUS
C IEUCTBUTEIHLHBIMUA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOUIEHHS,
MIPOTNIOPIINH;

OHCpHpOBaTb NOHATUAMMUM: MHOXECTBO, IIOAMHOXECTBO,
OIICpalM1 HaJQ MHOXKCCTBaAMU; HCIIOJIB30BaATh rpa(bnquKoe

U SIBJICHUM, PU PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX
[IPEAMETOB.

AKTYaJM3UPOBATh TEPMUHOJIOTHIO 1 OCHOBHbIE
NeMCTBUSA, CBA3AHHbIE C YUCIAMM: HATYPaJIbHOE YUCIIO,
[IPOCTOE U COCTABHOE YHUCIIA, ACIMMOCTDb HATYPAJIbHBIX
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OKpYTJICHHE,
pUOIMKEHUE,
OLICHKA; peIICHHE
TEKCTOBBIX 33724

YUCCII, IIPU3HAKU ACIIMMOCTH, LCJI0C YU CJII0, MOAYJIb YHUCJIA,

apU(PMETUYECKUN KBAJPATHBIA KOPEHb.
BbINOJIHATH 1eiiCTBUA, CPABHUBATH U YIIOPAA0YMBATH

OOBIKHOBEHHAS 1 ACCATHYHAaA I[pO6I/I, CTaHHapTHBIﬁ BUJ 4HuClia,

apu(MeTH4eCKUM YHClia, IPEACTABIATH YHCIa HAa KOOPIWHATHON MIPSIMOH,
crocoom) OKpPYTJISITh YHCTIA; BHIIOJHATH NPUKHIKY U OLEHKY
[PE3yJIbTaTa BEIYUCIICHUM.
Pemiath TekcTOBBIE 32124 apU(PMETHIECKUM CIIOCOOOM.
PemaTh npakTH4ecKue 3aa4M, COACpKaIlre MPOICHTHI,
NI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — pAcCTOSIHUE, [IEHa — KOJMYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPYAQ.
Pa30upars peasibHbIEC )KU3HEHHBIC CUTYAIUH,
(popMyJIMPOBATH UX HA SI3bIKE MATEMATUKH,
HAXOAUTH PEIlICHUE, IPUMEHSI MaTeMaTUUYEeCKUIl anmapar,
HHTEPNPETHPOBATH PE3yJIbTAT
AJireOpanveckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPasKeHUS nokazatesnem, apuMeTudecKuil KBaapaTHbIA KOPEHb,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpo0b, TOXKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHbIE /1€ICTBHA: BBIIIOJIHATH PACUEThI
BBIPAKEHUH, o opmysiaM, IpeoOpa3OBbIBATH IIeJIbIe, JPOOHO-
JOIyCTUMBbIE pallioHaIbHbIE BRIPAXKEHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) [PEaTM30BBIBATH Pa3NI0KEHNE MHOTOWICHA HA MHOKUTEIIH, B

TOM YHCIIE C UCTI0JIb30BaHUEM (HOPMYJI pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMBbI U PA3HOCTU; HAXOUTh
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NONyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
[PAllMOHAJIBHBIX BBIPAKEHHUM, KOPHEM.

MoaeJMpoBaTh ¢ IOMOIIBLI0 POPMYIT peabHbIE IPOLECCH
1 SIBJICHUS

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3Y4YCHHBIX
dynKImi;
rpauuecKoe pereHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJIU (PYHKIIUH, TPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,
MTPOMEKYTKH BO3pACTaHusl, yObIBaHHU S, HAUOOJBIIIEE U
HauMEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(yHKUUNA, CTPOUTH UX TPAPUKH.

OnepupoBath NOHATHSIMH NIPSIMAsi IPONOPLIMOHAIBHOCTb,
0OpaTHas MPOMOPIMOHATBHOCTh, IMHEITHAS (QYHKITUS,
KBaJpaTuyHas QyHKIMs, Tapadosa, runepooa.
HNcnoab30BaTh rpa)MKu 7151 ONPEICIICHUS CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JJIsl pEIICHUS 3a/1a4 U3 APYTUX
Y4EOHBIX TPEAMETOB U PEATHHOU KU3HU; MOAEIMPOBATH

C TIOMOIIIIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Bripa:xaTs GopMyaaMu 3aBUCUMOCTH MEXy BeJIMUMHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJBHASA 3AIITMCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/IesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIIUN
CBOEH 1IeTbI0 00ECIeYUTh M3yYEHUE CBOMCTB U pa3MepoB (UTYp, MX OTHOIICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS Ha JIOTHYECKYIO, JI0KA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKTI0YAeTCS B TOM, 4YTO OOYYalOMUWUCS YYUTCS MPOBOJWUTH JIOKA3aTEIHHBIC
paccyXAeHUsl, CTPOUTHb JIOTMYECKUE YMO3AKIIOUCHUS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKJACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUThH PACCYKICHUS
«OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIHUPOBATH OOpATHHIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SIBIISIETCS HCMOJb30BAHUE €€ Kak
WHCTPYMEHTA NpPH pEHICHWH KaK MaTeMaTU4YeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIOMINXCS B peasibHOM >ku3HU. OOydaronuics TOKEH HAYYUThCS OMPEETUTh
reoMeTpUYEeCKyl0 (GUrypy, OMHUCATh CIIOBAMHU JaHHBIA YepTEXX WIM PUCYHOK, HANTH
IUIOIIAAL 3€MENBHOT0 y4YacTKa, PacCUUTaTh HEOOXOAMMYIO JJIMHY OINTOBOJOKOHHOTO
Kabeyst uinu TpeOyeMble pa3Mephbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUHMCIHTENIbHAS JIMHUS B H3ydeHUU TreomeTpuu. [lpm pemiennn 3agad
MPAKTUYECKOTO XapakTepa OO0ydYaroIIMCs YYUTCS CTPOUTh MaTeMaTHUYeCKHe MOJENU
peabHBIX JKM3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUHUCIICHUS U OLICHUBATH aJICKBATHOCTD
MOJIYYEHHOIO pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBAThL CBSI3M TEOMETPUU C JIPYTUMHU  yUY€OHBIMU
peaMeTaMi, MOTUBHPOBATh HCIOIB30BaTh OMPENENICHUsI T€OMETPpUUYECKUX (uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHHUE TOJYYCHHBIX YMEHUN B (DU3UKE M TEXHUKE.
Otu cBsI3uM HamOoJiee SIpKO BUIHBI B Temax «Bektopb», «Tpuronomerpuyeckue
COOTHOIIIECHUs», «MeTon koopauHat» u «Teopema [Tudaropay.

VYuebnnii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jeibl
conepxanus: «I'eoMmerpuueckue PUrypsl U UX CBOMCTBaY, «M3MepeHne reoMeTpuIecKux
BEIIMUMHY», «JlekapTOoBbl KOOpAMHATHI Ha IIJIOCKOCTW», «Bektope», «JIBrxkeHus
MJI0CKOCTIY, «IIpeoOpazoBaHus mog00us .

OO1ee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"eomerpus», — 204 yaca: B 7/ kjacce — 68 dacoB (2 yaca B HeJien0), B 8§ Kjacce —
68 yacoB (2 vaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HeZleIi0).
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COILEPKAHHUE
OBYUYEHUA7 KJIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMasi, OTPE30K, Jiyd. YToi. Bubl yrios.
BepTtukaibHble M CMEXHBIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIEHIUKYIIAPHOCTD IPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIC CBOMCTBAa OCeBOWM cumMMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYXKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C IIOMOLIBIO HUPKYJIA U TUHENKH. TpeyronasHuk. Beicora,
MeanaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ TpU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojbHUKA.

[IpsmoyrosbHbIii ~ TpeyroJpHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYrojabHUKOB. [IpsMOyrosbHbIi TpeyroasHuK ¢ yriaom B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OO0JIbILIEM YyTJIie U OOJIbILIEH CTOPOHE TpeyroibHUKa. [lepnenaukysap
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo ToYeK. buccekTprca yria U CepeIuHHbIA NEPIEHIUKYIISP
K OTPE3Ky KaKk F€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpy’)KHOCTH M mnpsMou. KacarenpbHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTD,
BIIMCaHHAasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U CBOMCTBa. HacTHbIE
ClIly4au apajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparmenws, €€ CBOMCTBa U Mpu3HaKu. [IpsiMmoyronpHas Tpamnerusi.

Meron yaBoenust meauansl. LlentpanbHas cumMmerpus. Teopema Paneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KAX.

CpenHue TMHUAM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHHKA.

[TogoOue TpeyronbHUKOB, KodpduimeHT mnogodbus. Ilpusnakum momoOus
TpeyroapHUKoB. [IpruMeHeHne mogo0ust Mpu peleHu: MPAKTHYECKUX 3a1a4.

CgoiicTBa 1momaaeii reoMmerpuueckux ¢uryp. Dopmynbl IS IUIOHIAAN
TPEYroJIbHUKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMIAACH
noJ00HBIX GUryp.

Bpruncnenune 1uiomanei TPEyroJibHUKOB M MHOTIOYTOJBHHMKOB HA KIJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3aad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja NpPsSMOYTOJBHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpPUrOHOMETPUUYECKHE (PYHKIMM YTIIOB
B 30°, 45° 1 60°.

BrnucanHbple M LIEHTPAJIBHBIE YIJIbI, YTOJI MEXAY KacaTeJIbHOW M XOpAOW. YTIIbl
MEXIY XOpAaMH U CEKyIIMMH. BriicaHHbIE M ONTMCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnojiokeHue IByX OKpykHocTeil. Kacanue okpyxkHoctei. OOmme kacareiabHble K
JIBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, tanreHc yriaoB or 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TtpeyrosbHHKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. PenienHue
IIPaKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lonodrue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NpOW3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
CEKYyIIMX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalliu
HaJ BekTopaMu. Pa3nokeHWe BeKTOopa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunater  Bektopa. CkansipHoe  NpPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUJIS1 HAXOXKJIEHUS JUTUH U YTJIOB.

JlekapTOBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUsS NPSMOU U OKPYKHOCTH
B KOOpJMHATaxX, IEPECEYCHUE OKPYKHOCTEW W NpSIMBIX. MeEToJa KOOpAUMHAT U €ro
IPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[mHa okpyxkHOCTH. [ panycHas u paguanHas Mepa
yTJ1a, BBIYUCIEHUE JUIMH OYT OKpyx)HocTell. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH (QUryp (dJIeMEHTapHbIE
npenacrasienus). [lapannensubiil nepenoc. IloBopor.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTAaThl OCBOEHHUS MPOrPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacno3HnaBaTh M3yueHHBIE TeOMeTpUUYecKHe (UTYpPBI, OMPEICNATh WX B3aUMHOE
pacmoyio)keHue, H300paxaTh T'E€OMETPUYECKUE (QUTYPHI, BBITIOJHATh YEPTEKHU
10 YCJIIOBUIO 3aa4yu. M3MepsTh JIMHEWMHBIE W YIJIOBBIE BENWYMHBI. Pemars 3amaudn
HAa BBIYUCJIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyI0 OLIEHKY JTUHEWHBIX M YTJIOBBIX BEJIUYHUH MPEIMETOB B peaibHOU
KU3HU, PpPa3MEpOB IMPUPOAHBIX OOBEKTOB. Pa3nmyaTe pa3Mmepsl ATHX OOBEKTOB
T10 MOPSIAKY BEJTUYUHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a]a4aM.

[Tonmp30BaThCs IpU3HAKAMK PAaBEHCTBA TPEYTOJBHUKOB, UCII0JIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOANTE JOTMYECKUE PACCYXKIECHUSA C MCIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOpEM.

[Tomp30oBaThCs  NpU3HAKAMHA  PABEHCTBA  MPSMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOWMCTBOM MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MNPSMOYIOJIBHOTO TPEYTrOJIbHUKA,
B PEIICHUY F'€OMETPUYECKHUX 3a]1a4.

Onpenenary NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpa3yer
C HUMH cekymas. Onpenenars MapajuleibHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPAMOM JI0 TOUEK IPYror MPsIMOM.

PemaTe 3a1aun Ha KjieTyaTon Oymare.

[IpoBOIUTH BHIYUCIICHHUS] U HAXOJUTh YHUCIIOBBbIE M OYKBEHHBIC 3HAYCHHUS YTJIOB

B F'€OMETPUYECKUX 3a/1a4aX C HCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX IMpPU TEPECECYCHUH JIBYX
MapaJUICIbHBIX MPSAMBIX CEKYILEH. PeniaTe mpakTuuecKkre 3a1a4 Ha HaX0KAECHUE YTIIOB.

Bnagetp mNOHATHEM TEOMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHAThH
OHMCCEKTPUCY yTIIa U CEPEIMHHBIN MEPIICHIUKYIISIP K OTPE3KY Kak TeOMETPUUECKIE MeCcTa
TOYEK.

@opMynUpOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpIAbl W JUaMeTpa
OKPYKHOCTH, IOJIb30BaTbCSI UX CBOWCTBAMHU. YMETh IMPUMEHAThH OTU CBOMCTBA
IIPY PELICHUU 3a/a4.

BrnaaeTre noHsATHEM ONMCAHHOUN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonmp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO CEPEANHHBIC MEPIEHIUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp noHATHMEM KacaTelbHOM K OKPYKHOCTH, IIOJB30BAThCA TEOPEMOU
O MEPHEHAUKYIISIPHOCTH KacaTEIbHOU U painyca, IPOBEIAEHHOTO K TOUKE KaCaHU.

[Tonmp30BaThCA MPOCTEUMIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMU, IMOHUMATh HX
MPAKTUYECKUNA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHME MOCTPOEHUS C MOMOUIIBIO LHUPKYJIS H
JINHEUKH.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, ITOJIb30BATHCS
MX CBOMCTBAMU MPHU PEIICHUUA T€OMETPUUYECKHUX 3a1a.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagete nmoHdaTHEM CpegHEW JMHUM TPEYTrOJbHUKA W Tpaneluu, MPUMEHSITh HX
CBOWCTBA IPU pELICHUM reoMeTpuueckux 3anad. Ilonp3oBarscsa Teopemoint Daneca
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U TEOPEMOM O NPOMOPLIUOHAIBHBIX OTPE3Kax, MNPUMEHATh HUX I PELICHUS
IPAKTUYECKUX 3a7au.

[IpuMeHsTh NpU3HAKM TOA00US TPEYrOJbHUKOB B PEHIEHHMH T€OMETPUUYECKHUX
3a/1ay.

[Tonb3oBatbess  Teopemoit [ludaropa anms  pemieHUss TEOMETPUUYECKUX U
IIpaKkTUYeCKuX 3anad. CTpoUTh MAaTEMaTUYECKYyI0 MOJENIb B IIPAKTUYECKHMX 3ajadax,
CaMOCTOATENBHO JI€NaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJTUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria IpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCs STUMH MOHATUAMM JUJISl PELLIEHUS TPAKTUYECKHUX 3a/a4.

Beruucnars (pa3iMuHbIMU - CIIOCOOAMU) IUIOMIA[L TPEYroJibHUKA W IUJIOIIAN
MHOTOYTOJBHBIX (pUryp (mosp3ysichk, Iie€ HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTH
MOJIyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Bragers NOHATHUAMH BIMCAHHOTO M IEHTPAJIBHOTO YIJIA, HCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJIax MeXIy XOpJaMu (CEeKYLIMMU) U yriie MeXAy KacaTelbHOU U
XOpJOM MpHU PEIIEHUH T€OMETPUYECKUX 3a/1a4.

Brnagere MOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpuMeHATh OTy4YEHHBIE 3HAHUS HA PAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIUMCICHUS
C NPUMEHEHHEM I[OJA0OHs M TPUTOHOMETpUU (IMOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydeHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUYECKHE (PYHKITMH OCTPHIX YTJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pElIeHrue MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTh (¢ TOMOIIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUTSL HeTaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaTbes (opmynaMu TPUBENCHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM  JUISl HAXOXJICHHS COOTHOIICHWNH MEXIYy TPUTOHOMETPUYECKUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB IS HAXOXJCHUS Pa3IAYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJLHUKOBY), MPUMEHATh UX MPH PEIICHUU
T€OMETPUYECKUX 3a7ad.

Brnagets moHsATHAMH TIpeoOpa3oBaHMs TOJ00MS, COOTBETCTBEHHBIX 3JIEMCHTOB
nonoOHbIx uryp. [lomp3oBaThcsi cBOMCTBaMH TOI0OUS TPOU3BONIBHBIX (PUTYp, YMETh
BBIYHCIISATH JUTUHBI ¥ HAXOUTH YTJIbl y TOJ00HBIX Guryp. [IpuMeHsITh cBOWMCTBA TOT00MS
B TMPaKTHMYECKUX 3aJadax. YMETh MPUBOAUTH MPUMEPHl TOMOOHBIX (UTYP
B OKPY’KaloIleM MHpE.

[Tonp30oBaThCs TEOpeMaMH O TPOU3BEIACHUM OTPE3KOB XOPI, O MPOU3BEICHUU
OTPE3KOB CEKYILUX, O KBaapaTe KacaTeIbHOM.
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[Tonb30BaTbca BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUI CMBICI,
OPUMEHATh HMX B PEIICHUH TEOMETpPUUECKUX U (usmveckux 3amad. [IpumeHsTH
CKaJISIpHOE MTPOMU3BEICHNE BEKTOPOB JJI1 HAXO0KIECHUA JIJIUH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BrageTs NOHATHSMH MPABUJIBHOTO MHOTOYTI'OJIbHUKA, JUTMHBI OKPYXHOCTH, JJIMHBI
JIyTU OKPY>KHOCTU U PaJMaHHON MEpbl yIiia, YMETh BBIYUCIATh IUIOIIAAL KPyTa U €ro
yacteil. [[puMeHsTh NoJlydeHHbIE YMEHUS B TPAKTUYECKHX 3aadax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (UTYD, TPUMEHSTH JBUKCHUS TUIOCKOCTH
B IIPOCTEUIINX CIIydasiX.

[IpuMeHATH MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU M NPOBOJUTH COOTBETCTBYIOIIHME BBIUYMCIICHUS
C TpUMEHEHUWEM TMOoAo0HUs U TPUTOHOMETPUYECKHX (QYHKIUH (1OJIB3YysACh, Tl
HEO0OXO0IMMO, KATBKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

CmexHbIe U
BEPTUKAJIbHBIE YTJIBI.
PaGoTta

C MPOCTEUIITUMHU
yepTeKaMHu.
M3MepeHue IMHENHBIX U
VTJIOBBIX BEJIUYMH,
BBIYMCIIEHUE OTPE3KOBU
YTJIOB

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB CoJIepKaHue
[Ipocreimue 14 [Ipocrenmue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEICIICHUS.
reoMeTpUuecKrue PUrypsl u EOMETPUYECKUE Pacno3HaBaTh U3y4eHHbIE T€OMETPUUECKUE (PUTYPHI,
UX CBOMCTBa. M3mepenue OOBEKTBHI. omnpeaesasiTh NX B3aUMHOE PACIIOJIOKEHNE, BBINOJIHATH
r€OMETPUYECKHUX BEJIUUHH MHOTOyroJIbHUK, YEPTEXK MO YCIOBHUIO 3a1a4U.
JoMaHasl. IIpoBoAUTH IPOCTENUILNE IIOCTPOEHUS € IIOMOILBIO LIUPKYIIAH

TTMHENKHU.

M3mepsTh IMHEWHBIE U YTIIOBbIE BEIMYUHBI TEOMETPUYECKUXHU
MPaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha ra1a3» pa3Mepbl peaibHbIX 00bEKTOB,
MPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a/1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMUUH
YTJIOB.

PemaTh 3a1a4u Ha B3aMMHOE PaCIIONIOKEHUE
rCOMETPUUIECKUX PUTYD.

[IpoBoaAMTH KIaCCU(PUKALINIO YTIOB, BBIYHCIATH
TTMHEHHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXO0JUMbIE 10KA3aTeNbHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ MCTOPHME Pa3BUTHS T€OMETPUU

TpeyroyibHUKU

22

[ToHsiTHE O PaBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh 1apel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexkax (C yKka3aHUEM IPU3HAKOB).
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[IEPBUYHBIC
MpPEICTaBICHUS

0 paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipr3HaKu paBeHCTBA
MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMAHBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MMPOBEIEHHOM

K TUIIOTEHY3E.
PaBHOOEpEHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3HaKu 1 CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepaBencrBas
reOMETPHUH.

[ IpssMOYTOJIBHBIN
TPEYTOJIBHUK C YTIIOMB

30°

BbIBOAUTH cieICTBUS (PABEHCTB COOTBETCTBYIOLINX
HIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH OIPEIEICHUS: OCTPOYTOIBHOTO,
TYIOYTOJIbHOT'0, IPSIMOYTOJILHOTO, PAaBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OUCCEKTPUCHI, BBICOTHI,
Me/IMaHbl TPEYTOJIbHUKA; CEPEINHHOIO epIeHANKYIIApa
OTpEe3Ka; MeprUMeTpa TPEyTroJIbHUKA.

@opMyJIMpPOBATH CBOICTBA U MPU3HAKH PaBHOOEAPEHHOTO
TpPEeyroJbHUKA.

CTpouTh YepTEXKH, pemiaTh 324249 C IOMOIbIOHAX 0KICHUS
PaBHBIX TPEYTOJIHLHUKOB.

[IpuMeHATH TPU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYrOJHHUKOB B 33a4ax.

M cnonb3oBaTh 1U(POBBIE pECYPCHI AJIS MCCIIeI0BAHUSA
CBOMCTB U3y4aeMbIX QUTyYp.

3HAKOMMTBCS C HCTOPHEH Pa3BUTHUS TEOMETPUU
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[lapannensHbie MPsSMBIE,
CyMMa yTIJIOB TPEYTOJIbHUKA

14

[TapaiutenbHbIe
MpsiMble, UX CBOMCTBA.
Hakpect nexarnue,
COOTBETCTBEHHBIE U
0JIHOCTOPOHHUE YTJIbI,
0Opa3oBaHHbBIE

[P MEepeceyeHUn
MapaieIbHBIX TPSIMBIX
cexyuieil). [Ipuznax
napajieIbHOCTU
MPSIMBIX Yepe3
[PABEHCTBO PACCTOSIHUN

OT TOYEK OJTHOU MPSIMOU

110 BTOPOU MPSMOM.
CyMMma yrioB
TPEYTOJIbHUKA.
BHemnue yriibl
TPEYrOJIbHUKA

DopMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IIPSIMBIX,
HAXOAUTH IPAKTUYECKUE IIPUMEPHI.

M3yuath CBOICTBA yIiioB, 00pa30BaHHBIX MPU NEPECCUECHUN
[TapajuleNIbHBIX IPSAMBIX ceKyiie. IlpoBoautb
N0KA3aTeJIbCTBA [apaJUICIIBHOCTH ABYX MPSAMBIX C IOMOIIBIO
YIJI0B, 00pa30BaHHBIX NPU NEPECEUEHUH ITUX MPSIMBIX TPEThEH
[TPSMOM.

BbI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTh ynciioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TCOMETPUYECKHUX 3a/1a4axX C UCIOJIB30BAHUEM TEOPEMO
CyMME yTJIOB TPEYTOJIbHUKA U MHOI'OYI'OJIbBHUKA.
3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy>KHOCTB U KPYT.
['eomerprueckue
[IOCTPOCHUS

14

OKpyX HOCTb, XOpJia
MaMeTp UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAsA B yTOJ.

DopMyJIHPOBATH ONpelesIeHUs . OKPYKHOCTH, XOP/bI,
MaMeTpa U KacaTelbHOM K OKpyKHOCTH. M3yyarh ux
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.

HccaenoBath, B TOM YHCIIE UCHOJIb3YH HH(POBBIE pecypChl:
OKPY’KHOCTbB, BIIMCAHHYIO B YTOJI; HEHTP OKPYKHOCTH,
BIIMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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[lonstue o IMT,
MIPUMEHECHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
MEePIEHIUKYIISP
KaK TEOMETPUUYECKUE
MECTa TOYEK.
OKpy»XHOCTb,
ONMCaHHAas OKOJIO
TPEYrOJIbHUKA.
OKpyX HOCTBb,
BIMCAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4n

Ha [MOCTPOCHUE

KACaTEJIbHBIX.
Ucnoab3oBats MeToa ' MT 11 nokaszaTenbcTBa TEOPEM O
MepeceyeHN: OMCCEKTPHC YIIIOB TPEYTOJIbHUKA U
CEpEIMHHBIX NIEPIIEHANKYJIIPOB K CTOPOHAM TPEYTOJIBHUKAC
rmomonipro ' MT.

OBiageBaTh NOHATHSIMH BIIMCAHHOM U ONMCAaHHON
OKPY’KHOCTEU TPEYTrOJIbHUKA, HAXOAUTh LIECHTPBI ITUX
OKPYKHOCTEM.

Pemiarb OCHOBHBIC 3a1a4M HA MOCTPOEHHUE: YIila, PABHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAUKYIIApaA JAHHOTO OTPE3Ka,;
[IPSAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
MEePIEHANKYJIAPHON TaHHOMN MPSAMOM; OMCCEKTPHUCHI JAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JIMYHBIM JIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS T€OMETPUN

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE U Pemath 3a1a4M Ha MOBTOPEHUE, UIUTIOCTPUPYIOIINE CBI3U
3HaAHUHT 0000IIIEHNE OCHOBHBIX  [MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MMOHSTUN U METOJ0B
Kypca 7 Kjacca
OBILEE KOJIMYECTBO 68
UACOB IIO ITPOI'PAMME

77




8 KJIACC

Hanmenosanme paznena | Komnuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MPU3HAKHA U CBOMCTBA. | UYETHIPEXYTOJIHHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble ciiyyan DopMyJTHPOBATH ONPeEAeJIeHHUs: TapalieIorpaMma,
[apajuIeIorpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpsIMOYTOJILHUK, Tparneuuu, NpsiMOyroJIbHON Tparneuu.
pomO, KBaJpar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NAapaJlIeIOrpaMma,
Tpaneuus. IPsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpamneinuu, paBHOOOKOH
PaBHoOoKkas u Tpaneuuu, NpsiMOyTroJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpuMeHSATL MeTO/ YABOCHUS MEINaHbl TPEYTOJbHUKA.
Tpanenuu. Hcnoan3oBath 11ubpoBbIC peCypChl A UCCIEIOBAHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX QUryp.
MeEJIMaHBbl. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUN
enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JUHENKU

0 MPOTMOPIIMOHATBHBIX
OTpe3Kax, MoJJ00HBIC
TPEYTOJIbHUKHU

Teopema

O TIPOTTOPIIMOHATLHBIX
OTpe3Kax.

Cpenusst TUHUS
TpeyroJbHUKA.

¢ ucnosnb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONTOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1OKA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE, U HAXOAUTH
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Tpaneuus, €€ cpeHsA
JIVHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TpEyroiabHUKH. Tpu
IpU3HaKa noa00us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIpY PELICHUU
MPAKTUYECKUX 3a7a4

CBSI3b C IEHTPOM MaccC, HAXOAMTh OTHOIIEHUE, B KOTOPOM
MeJIMaHbl JAETATCS TOYKOM UX MepecedeHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepPTEkKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pemath 3a1a4u Ha 110/100HBIE TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEJIbHOTO MOCTPOEHUS YEPTEKEN U HAXO0XKICHUS
0JIOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA T0A00US TPEYTOJIbHUKOB.
IIpuMeHSITH MOTyYeHHBIE 3HAHUS TIPU PELICHUH
re€OMETPUUECKUX U MPAKTUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el Pa3BUTHUS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TIOIIATH
TPEYTrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NPEACTABICHUAMH 00 0011eH
TEOPUH ILJIOIAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIAM, BBISICHATH UX HAIJISIIHBINA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM MTapaIeIorpaMMma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTH (GOpMYIIBI TIOMIAAN BBITYKIIOTO
YEeTBIPEXYTOJIbHUKA YEPE3 JUATOHAIU U YTOJl MEX1Y HUMH.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYaTOU
Oymare, HCIoOJIb30BaTh pazOueHne GUrypsl Ha 4acTu U
JOCTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coAepKaHUEM.
Pemenne 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIIOIE30BaHMS BCTIOMOTAaTEIbHON
TUTOMIAM JIJISL PEIICHUS TEOMETPHUSCKHX 3a/1ay.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.

Pemarnb 3alavdi Ha IU10aab € IMPAaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B TIPAKTHYECKUX BBIYUCIICHUSX.

®opMyJIMPOBAThH ONPEICICHNUS TPUTOHOMETPUUECKUX
(GYHKITHI OCTPOTO yIiia, MPOBEPATH NX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKHE COOTHOLLICHUS

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHUS MEXIY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEeyTroibHHUKaX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO JIJIS1 HAXOKICHUS
COOTHOIIIEHUH MEXAY TPUTOHOMETPHUYECCKUMH (DYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IpuMeHATH TIOTyYeHHBIC 3HAHUS M YMEHHUS TIPU PEIICHUN
NPAaKTHYECKUX 3a/1a4.

3HAKOMUTBCS C HCTOPH el Pa3BUTHS T€OMETPUU
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YTl B OKPY’KHOCTH.
BriucanHble 1 ONMCaHHBIE
YETHIPEXYTOJIbHUKHY.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPYXHOCTEN

13

Bniucanuele u
LEHTPAaJIbHBIE YIJIbI,
YTOJI MEXKTY
KacaTeJIbHOM U
XOPHOM.

VYriBl MEXIY
XOpJlaMU U
CEKYIIIMMH.
Bniucanuele u
ONMCAHHBIE
YEeThIPEX YT OJIbHUKY,
UX IPU3HAKU U
CBOICTBA.
IIpumenenune stux
CBOICTB

MIpY PELICHUU
r€OMETPUUYECKUX
3aaad.

B3aumHoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHBIE.
Kacanue
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C yIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAIbHBIN yro).
HaxoauTp BIMCaHHbBIE YIJIIbl, OUPAOIIMECS HA OAHY JYTY,
BBIYMCJSATD YIJIbI C TOMOIIBI0 TEOPEMBI O BIUCAHHBIX
yriax, TeOpeMbl O BIUCAHHOM YEThIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIBHOM YTJI€.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BbIBOJAUTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab3o0BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3aaa4
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[ToBTOpEeHue, 00001ICHIE
3HAHUU

[loBTOpEHNE
OCHOBHBIX IOHATUHN U
METOJOB KypCcOB 7 U 8
KJIaCCOB, 0000IIIeHHE
3HAHUU

Pemarnb 3aJla49i Ha IIOBTOPCHUC, HIUIIOCTPUPYIOIIHUEC CBA3U
MCIKAY pa3JIMYHbIMU YaCTAMU KypcCa

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KJIACC

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YJarOIINXCS
(Templ) Kypca 4acoB coepKaHue
Tpuronometpus. Teopemsl 16 Onpenenenue DopmMyIMPOBaTh ONpeaeeHUsl TPUTOHOMETPUYECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX (YHKIMI TyIBIX U NPSIMBIX YTJIOB.

Pemienue TpeyroJibHUKOB

(¢yHkuuii yriaos ot 0°
o 180°. ®opmyiibr
MPUBEICHUS.
Teopema KOCUHYCOB,
TeOpeMa CHHYCOB.

BbpIBOAUTH TEOpEMY KOCUHYCOB U TEOPEMY CUHYCOB

(c paarycoM OMMCaHHOM OKPY>KHOCTH).

BeiBoauThs hopMy.ibl 1151 BBIYMCICHUA II0LNALEH

€ HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
IJIOIIAIA TPEYTOJIBbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXIY

Pemenne HUMH, (OpMyJIa TUIOIIAIN YETHIPEXYTOIBHIKA Yepe3 €T

TPEYTOJILHUKOB. JTMATOHAJIU M YTOJI MEXIY HUMH).

[TpakTHueckoe Pemiates TpeyrojapHUKH.

IPYMEHEHHUE PemaTh mpakTuyeckue 3a/1auu, CBOAIINECS

NIOKA3aHHBIX TEOPEM K HaXOXKJIECHUIO PA3IUIHBIX 3JIEMEHTOB TPEYTOIbHUKA
[IpeoOpazoBanue moaooms. 10 [TousiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 npeoOpa3oBaHUU
10I00MS.
COOTBETCTBECHHBIC
DIIEMEHTBI OJOOHBIX
duryp.

Teopema

0 MPOU3BEACHUH
OTPE3KOB XOP,
Teopema

HccaenoBath OTHOIIEHHUE TUHEHHBIX JIEMEHTOB (QUTYP
pu MpeoOpa3oBaHUU TTOI00MS.

HaxoauTs npumepbl No00Us B OKpYKarOIIeH
JNEUCTBUTEIBLHOCTH.

BbIBOAUTH METPUYECKHE COOTHOLIEHUSI MEXKAY OTPE3KaMHU
XOpJ, CEKYIIUX U KaCaTeIbHBIX C UCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJAOOHBIX TPEYTOJbHUKOB.

PemaTh reomeTpuyeckue 3a/1auu M 3a7a4d U3 peaybHOU
’KU3HU C UCIIOJIb30BAHUEM TMOJIOOHBIX TPEYTOJIbHUKOB
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0 MPOU3BEICHUN
OTPE3KOB CEKYLIHX,
TeopeMa o KBaapare
KacaTeJIbHOM.
[IprumeHeHnEB
[peLIEeHNN
r€OMETPUYECKUX
3a1a4y

BekTopsl

12

OnpeneneHue
BEKTOPOB, CIIOKEHUEN
BBIYUTAHHUE BEKTOPOB,
YMHO>EHHE BEKTOpa
Ha YUCJIO.
DU3n4YeCcKuil u
FEOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue BekTopa
M0 IBYM
HEKOJIJTHHEAPHBIM
BEKTOpPAM.
KoopauHatsl
BEKTOpA.

CxansipHoe
[TPOU3BEICHUE
BEKTOPOB, €r0

Hcnmonb30BaTh BEKTOPHI KaK HANIPABJIEHHBIE OTPE3KH,
HCCJIeA0BaTh T€OMETPUYECKU (TIepeMenieHue) u
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAITHA.
Pemiatb reomeTpudeckue 3a1a4u C UCIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJTMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaIsIpHOE NPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BbI4ncJasiTh CYMMY, pa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHsATh CKAIPHOE MTPOU3BEACHUE TSI HAXOXKACHUS
JUITH U yTJIOB
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[IPUMEHECHUE
TUTST HaX 0K ICHUS
JIJIVMH U YTJIO0B.
Pemenue 3amau

C TIOMOIIIbIO BEKTOPOB.
[ I[ppuMeHeHre BEKTOPOB
IJIS1 PELICHUS 3a7a4
buzuku

HeKapTOBBI KOOPpAHWHATHI
Ha IINTIOCKOCTH

JlexapToBbI
KOOPJIMHATHI TOUEK
Ha MJIOCKOCTH.
'YpaBHEHUE NPSIMOIA.
YpaBHEeHHE
OKPYXHOCTH.
KoopanHatsl TOuek
[IEPECEUCHHUSI
OKPYXHOCTH U
PSAMOM.

MeTon KOOpAUHAT MPU
pEeIIeHUH
FEOMETPUYECKHUX
3aja4, MPaKTUYECKUX
3aay

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. Bbl1easiTh
MOJIHBIA KBAJIpaT ISl HAXOKICHHSI LIEHTpa U panyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YrIIOBOTO KO3 GUIIMEHTA TTPSIMOI
P pEeUICHUU 3a]1a4, JIJIsl OTPEJEIICHUS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEILIEHUN T€OMETPUUECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIEJIeN pealIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpYy»XKHOCTH U
IJIOIAJb KpyTa.
Brraucienue riomnagei

[IpaBriIbHBIE
MHOTOYTOJIbHUKH.
YHucmao n. Jlnuna
OKPYHOCTH, TyTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Lmomans kpyra,
CEKTOpa, CErMEHTAa

D opMyJIUPOBATH ONPEACIECHNE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
ITosb30BaTHCHA MOHATUEM JJIMHBI OKPYKHOCTH, BBEEHHBIM
C IMTOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpee/siTh
YUCJIO T, JJIMHY IYTH U PAJUAHHYIO MEpY yTJIa.
IIpoBoauTh nmepexoa OT paaHHOW MEPHI yIJia

K FPalyCHON 1 HA00OPOT.

OnpeneasiTh romaab Kpyra.

BoiBoauth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUTMH TyT, TUIOIIAZEH CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomaau Guryp, BKIFOYAIOITUX SJ1€MEHTbHI
OKPY>KHOCTH (KpyTa).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJIOCKOCTH

[TonsaTue o IBMKESHUU
[JIOCKOCTH.
[TapasutenbHbIN
[IEPEHOC, ITOBOPOT
[Ipumenenue

[pY PELICHUU 3a/1a4

Pa30upars npuMepsl, WILTIOCTPUPYIOIINE MOHSATHS
JBUKEHUS.

DopMyJIMPOBATH OIPEICICHUS NTapaJJIEIbHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEIOJABUKHBIEC TOUKH.

HaxoauTs 1IEHTPHI M OCH CUMMETPHI MpOoCTeHIHX QUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIIEIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 00001ICHUE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEHUE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, IPsIMAs, YToJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJ1aCCOB, 0000IIICHHUEN
CHCTEMATHU3ALUS
3SHAHUU.
[Ipocrerimme
FEOMETPUYECKUE
(buUrypsl 1 ux
cBoiicTBa. U3mepeHue
FEOMETPUYECKHUX
BEJIMYMH.
TpeyroJibHUKH.
[TapamiensHble U
MEPIICHANKYJISPHbBIC
MpsIMbIE.
OKpY»XHOCTB U KPYT.
['eomeTprueckue
[MOCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH.
Brincanneie u
OIMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
HeThIpEXYTONBHUKH.
Brincanusie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OucceKkTpuca U BbICOTa TPEYroJIbHUKA, MapaljIeIorpaMm,
pOMO, IPSIMOYTOJIBHUK, KBAJIpaT, Tpanelus; OKPYKHOCTb,
KacaTelibHas, paBEHCTBO U mojobue (uryp,
TPEYTroJIbHUKOB; MapajlieIbHOCTh U NEPIECHIUKYISIPHOCTD
MPSMBIX, YTOJI MEXKAY MPSAMBIMU, CHAMMETPHSI OTHOCUTEIIBHO
TOYKHU U MIPSMOM; [NINHA, PACCTOSHUE, BEJIMUUHA YIJIa,
IUIOIIA/Ib, TIEPUMETD.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TLIOIIATN
MHOTOYTOJIbHUKOB, JNTMHBI OKPYKHOCTH U IUIOIIAAN KPYra,
00bEMa MPSIMOYTOJILHOTO Tapasuiesienuneaa.
OnepupoBaTh NOHATHSIMM: TIPAMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATH 3TH MTOHATHUS JJI5
MPECTABJICHUS JAHHBIX M PEIICHUS 3a]1a4, B TOM YHCJIE

U3 JIPYTUX YICOHBIX MPEIMETOB.

PemaTh 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EH MEXKY Pa3JIMUYHbIMU YacTsIMU Kypca.
BeiOMpaTs MeTOx I pelIeHNs 3a1a4u.

Pemars 3a1a4m 13 NOBCEIHEBHOM KU3HU
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1 OTIICAaHHBIC
YETHIPEXYTOJLHUKHY.
Teopema [Tudaropa n
Havasa
TPUTOHOMETPHUH.
Pemenue oOmumx
TPEYTOJIbHUKOB.
[IpaBuiIbHBIE
MHOTOYTOJIbHHUKH.
[IpeoOpazoBanms
MJIOCKOCTH.
JIBwxenus. [lonoGue.
CummMmeTpus.

I Imomans.
Brruncnenue
rurontaaei. I imomaan
M0TI00HBIX GUTYP.
JlexapToBbI
KOOpIMHATHI Ha
MIOCKOCTH.

BekTopsl

Ha MIOCKOCTHU

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSITHOCTh M CTATHUCTHKA NMPHOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUUECKUX MPUITOKEHHUM, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOAMMOM Ka)KIOMYy 4eloBeKy. Bo3pacraer uumcio mpodeccuii,
IpU OBJIAJICHUH KOTOPHIMH TpeOyeTcs Xopomias 0a3oBas MOATOTOBKAa B 0OJAcTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JJIsl MPOAOJIKEHUSI 00pa30BaHus U
JUTSL yCIIEITHOM Npo(heCCUOHATBHOU Kapbephl.

Kaxx11p1i1 4esioBeK NOCTOSIHHO TPUHUMAET PEIICHHUS HA OCHOBE UMEIOUIUXCS Y HETO
JAHHBIX. A 1Ji1 00OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILIUICHHE.

HIMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOIIUXCS
(YHKIHMOHAJIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B C€0Sl B KauyeCTBE HEOThEMIIEMOM
COCTABJISIFOIICH YMEHHE BOCIPHHHUMATh U KPUTHUYECKH aHAJIM3UPOBATH MH(MOPMAIIHIO,
IIPEICTABICHHYIO B Pa3JIMUHBIX (POpMax, MOHUMATh BEPOSATHOCTHBIM XapaKTep MHOTUX
peanbHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOJUTH MHPOCTEHIINE BEPOSTHOCTHBIC
PacyYETHL.

3HaKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMH NPHHLMIAMH cOOpa, aHaau3a H
MPEACTABICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0OIIecTBa W TOCYAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKM pPAa3BUBACT HAaBBIKM OpraHU3alMM Mepedopa W MojAcuY€Ta 4YHucia
BAPUAHTOB, B TOM YHCIJI€ B NMPUKIAIHBIX 3ajayax. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maér maremMaruueckuil (QyHaamMeHT Uil (OPMHUPOBAHMS KOMIIETEHUUN
B oOysactu uHPOpMATUKH U IUEGPOBBIX TexHoJoruid. [IpM M3ydeHUU CTATUCTUKH H
BEPOATHOCTH OOOTAlIAOTCsl MPEACTaBICHUS OOYYaroIIMXCS O COBPEMEHHOM KapTUHE
MHUpa U METOJaX €ro McCieq0BaHus, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHUKU Kak
WCTOYHHUKA COIMAIBHO 3HAYUMOW WHGOpPMAIMM W 3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cOOTBETCTBUU C JTaHHBIMU LEISIMU B CTPYKTYpE MpOrpaMmbl y4eOHOTo Kypca
«BeposTHOCT U CTaTHCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUs BBIJIEICHBI CIEIYIOIINE
coJiepKaresibHO-MeToinueckue auHuu: «lIpencraBinenne AaHHBIX M ONHcaTelbHas
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOPUKNY, «BBeleHHe B TEOpHIO
rpadoBy.

Conepxxanne nuaun «lIpencraBieHne AaHHBIX M ONMCATENIbHAS CTATUCTHUKA»
CIIY’)KUT OCHOBOM 111 (pOpMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(MDOPMAILIMEH: OT YTCHUS U
UHTEpIIpeTalud HWHPOpMAIMK, MPEICTaBICHHOM B Ta0iuuax, Ha JguarpamMmax u
rpadukax, 10 coopa, IpeCTaBICHUs U aHAJIM3a JAHHBIX C MCIOJIb30BAHUEM
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CTAaTUCTHUYECKUX XapaKTEPUCTHK CpPEIHUX U pacceuBanus. PaboTtas ¢ JaHHBIMH,
oOyyaromuecss y4yaTcs CUMTBIBATh M HUHTEPNPETHPOBATH JIaHHBIC, BBIJIBUTATh,
apTyMEHTHPOBATh U KPUTUKOBATH IPOCTEUIITHE TUTIOTE3bI, PA3MBIIILIATH HaJ (haKTOpaMH,
BBI3BIBAIOIIMMH H3MEHUYHMBOCTh, W OILICHMBATh HMX BIMSHUE Ha pacCMaTpHBacMbIC
BEJIMYMHBI U TIPOIIECCHI.

NHTYynTHBHOE TMPEACTAaBICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHACHIMNA CTAaHOBHUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3y4CHUS
TEOPHUH BEPOSATHOCTEH. bolbiioe 3HaueHne UMEIOT MMPAKTUYECKHE 3aaHus, B YaCTHOCTH
OTIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJICTISIMHU.

[ToHsTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaoIo00us CIyIaiiHOTO COOBITHS.
[Tpu n3ydenun y4eOHOTO Kypca 00ydaromnfecs: 3HaKOMSTCS ¢ TPOCTEUIITUMU METOJaMHU
BBIYKCIICHUSI BEPOSATHOCTEH B CIy4alWHBIX DSKCIEPUMEHTAX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJISIOMIUMHA CTaBUTh U
pemarb Oosee CloXkKHbIE 3a7aud. B yueOHbI Kypc BXOASAT HadyaJbHbIE NPEICTAaBICHUS
O CIy4alHBIX BETMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOyYarOIIMXCS
C MHOXECTBaMHU M OCHOBHBIMHU OIEpaIlMsiMU HaJl MHOXKECTBAMH, PacCCMATPUBAIOTCS
npuUMepbl TPUMEHEHHUS MJis pEIICHUsS 3a/lad, a TakKKe HCIOJIb30BaHUS B JPYIHX
MaTEeMaTHYECKUX Kypcax U y4eOHBIX MPeAMETax.

B 7-9 xnaccax uzyuaetcst yueOHbIN Kypc « BeposSTHOCTB U CTaTUCTHKAY, B KOTOPBIi
BXOAT pasnensl: «lIpencraBieHue MaHHBIX W ONMKCATENbHAS CTATUCTHKAY,
«BeposaTHoCThY», « DIIeMEHTH KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX [JII M3yYCeHHs Y4YeOHOTo Kypca
«BepositHOCTh M cTaTHcTHKay, — 102 vaca: B 7 kitacce — 34 vaca (1 gac B Hemenio),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKXAHUE
OBYUYEHUA 7 KJIACC

[IpencraBnenne JaHHBIX B BUAEC TaONWIl, auarpamm, rpadukoB. 3armoJHEHUE
Ta0JINI], YTCHHE U TMOCTPOCHHUE JAUArpaMM (CTOJOMKOBBIX (CTOOYATHIX) U KPYTOBBIX).
Urenune rpadukoB peandbHBIX MporieccoB. M3pieuenne wHGOpMAIUM U3 IUATPaMM U
Ta0JIHII, UCTIONH30BAHNUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelaHee apuMeTHdYecKoe, MeauaHa, pa3Mmax,
HauOOoJbIIIee U HAMMEHBIIIEE 3HaYCHUST HA00pa YMCIIOBBIX JaHHBIX. [IpuMepsI ciayuaitHOM
WU3MEHYHUBOCTH.

Cry4daliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Posib MaJIoBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
MoHera u urpajibHas KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u mukist. [lytu B rpadax. O0xoxq
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rpada (dinepoB yth). [IpencraBnenue 06 opueHTupoBaHHoM rpade. Pemenue 3amau
C MOMOIIBIO IpadoB.

8 KJIACC

[IpencraBienne qJaHHBIX B BUE TaOIHII, TUArpaMm, TpaQuKoB.

MHOXeCTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Oniepanuuu HaJ MHOXKECTBaAMU:
oObenuHeHue, nepecedeHue, nomnoiaHenue. CBOMCTBa omepanuii HaJl MHOXKECTBAMH:
MIEPEMECTUTENBHOE, COYETATEIbHOE, PACTIPEACIIUTENIBHOE, BKIOUEHUs. Vcnob30BaHue
rpaduueckoro mNpeACTaBICHUS MHOXECTB ISl OMHCAHMS pEalbHbIX IPOIECCOB U
SBJICHUH, IIPU PEIICHUU 3a/a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydyailHOro omnbiTa. CiydaitHeie coObITHs. BeposiTHOCTH
coObITUH. ONBITHI ¢ PaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU COOBITUSAMHU. CiyyaliHbIN
BbIOOp. CBsI3b MEXAY MajJOBEPOSATHBIMU M IPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1a4 ¢ momo1ibio rpados.

[IpotuBonomnoxHeie coObiTud. JnarpamMmma Diinepa. OObeAMHEHNE U TIEPECEUCHUE
coobiTnii. HecoBmecTtHbie coObiTus. DoOpMmyna CIOXKEHHUS BEpPOSTHOCTEH. Y cCiIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIIEPUMEHTa B BHJIE JepeBa. PemieHune 3a1ad Ha HAXOXKICHHUE BEPOSITHOCTEN
C IOMOUIBIO J€PEBA CIIYUYAMHOTO SKCIIEPUMEHTA, IUarpaMMm JWiiepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIIUSI
JNaHHbIX. UTeHue 1 ocTpoeHue TabJnll, TuarpaMm, rpad)KoB MO peajibHbIM JJAHHBIM.

[lepectanoBku u ¢aktopuan. CodyeTaHUss W YUCIO COUYeTaHUU. TpPEeyroIbHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckast BeposiTHOCTb. CiydalHbI BBIOOP TOYKH U3  (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposaTHocTu coObITHII B cepyu UcTibITaHU bepHyiu.

CinyuaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMatuyeckoe
OXXHUJaHue U nucnepcus. [Ipumepsl MaTteMaTHUYECKOTO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS BEJIWYMHBI. MaTeMaTHyeCcKOe OXKUIAHUE U JUCTIEPCUS CIyYahuHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[TonsiTue o 3akoHe Oonbmux yncen. Mi3mepeHue BeposSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaUeHHe 3aKoHa OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHS NPOTpaMMBbI y4eOHOTO Kypca K KOHILY
oOydeHwus B 7 KJjacce:

Yurate wuHpOpMalMIO, TNPEACTABICHHYI0 B Tabnmumax, Ha JuUarpaMmax,
MIPEACTABIIATh JaHHBIC B BUJIC TAOJIMII, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOI0UATHIE)
Y KPYrOBBIE) 10 MACCUBAM 3HAYEHUI.

OnucelBaTh ¥ HHTEPIPETUPOBATH PEATbHBIC YMCIIOBBIE JaHHBIE, MPEICTABICHHBIC
B Ta0JIMIIAX, HA AMAarpamMmax, rpadukax.

Hcnonb3oBath AJi OMUCAHUSI JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpPEIHEE
apupMeTHYecKoe, Me/Inana, HaunboJIblllee U HaMMEHbIIIee 3HAYCHUS, pa3Max.

HNMmeTp nipesicTaBIeHUE O CTy4allHON M3MEHYMBOCTH Ha MPUMEPax LEH, PU3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMEThb MPEICTABIECHUE O CTATUCTHUECKON
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3Bnekats u mpeoOpa3oBbIBaTh MH(OPMAIINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
JarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIE€ TA0JIUII, TUarpamMm, rpaduKoB.

OnuchIBaTh TaHHBIE C TOMOIBIO CTATUCTHYECKUX MMOKA3aTeNIe: CpeIHUX 3HAUECHU N
U Mep pacceuBaHus (pa3max, IUCTIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOThI COOBITHIN, B TOM YHCIIC
10 pe3yibTaTaM U3MEPEHUN U HAOIIOEHU .

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU YJIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBath rpaduueckde MOJEIU: JAEPEBO CIYYaWHOTO HKCIEPUMEHTA,
JarpaMMbl Diliiepa, yucaoBas npsimas.

OnepupoBaTh MOHSATUSMHU: MHOXECTBO, IMOJMHOXECTBO, BBINOJHSITH OINEpaUU
HaJl MHOXECTBaMU: 00bEeIMHEHUE, TIepeceYeHue, JOMOTHEHUE, TEPEUUCTSATh dJIEMEHThI
MHOJKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Ucnonb3oBath rpaduueckoe MpeACTaBICHUE MHOXXECTB U CBSI3EH MEXIy HUMU
JUUIS. OMMCAHMS MPOLIECCOB M SABJICHUM, B TOM YHWCII€ NPU PEIICHUU 3a]a4 U3 JAPYTUx
y4eOHBIX TTPEAMETOB U KYpPCOB.

[IpeameTHBIC pE3yNbTaThl OCBOEHHUS MPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Bnekate U mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
WUCTOYHHKAX B BHUJAC TaOJHIl, aAWarpamMMm, rpaduKoB, TPEICTaBISATH JTaHHBIC B BHJIC
Ta0JIuUII, JUarpamMmm, rpaduKoB.
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Pemarp 3amaun  OpraHuM3OBaHHBIM  MEepeOOpOM  BapHAHTOB, a  TakKXke
C UCTIOJIb30BAaHHEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEUBAHMSL.

HaxoguTh 4acTOThl 3HAYEHUW M YACTOTHI COOBITHSA, B TOM 4YHCIE MOIb3YACH
pe3yabTaTamMyu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOICHU.

Haxonutb BEpOSATHOCTH CIydalHbIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM YHUCIIE
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNmMeTh npencTaBieHUE O CIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NMeth mpencraBieHue O 3aKOHE OOJBIIMX YHCET KaKk O MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIUX YHCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanwme pasznena |KommuecTBo OcHOBHOE coziepKaHHe OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaIOIIUXCS
(TembI) Kypca 4acoB
[IpencraBienue qJaHHBIX 7 [IpencraBieHue qJaHHBIX OcBauBaTh cNOCOOBI TPEICTABICHUS

B TaOymiax. [Ipaktuyeckue
BBIYHCIICHUS 110 TAOJIMYHBIM
naHHbIM. V3BNCUeHNE U
WHTEPIPETANs TaOTHIHBIX
naHHbIX. [IpakTuueckas
paboTta «TaOmuub.
['paduueckoe
MPEICTABIICHUE TAHHBIXB
BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nmrarpaMm. UrteHnue u
MOCTPOCHUE TUATPAMM.
[Tpumeps! nemorpaduaeckux
TuarpaMm.

[IpakTrueckas pabora
«JlmarpammMbD)

CTATUCTUYECKUX JAHHBIX U YHUCIIOBBIX MACCUBOB
C TIOMOIIBIO TaOIHI] M TMarpaMM C UCIOJIb30BAHUEM
AKTyaJIbHbIX U BaXXHBIX JAHHBIX (JeMorpaduueckue
NAHHBIE, IPOU3BOCTBO MPOMBIILIEHHON U
CEIbCKOXO35IMCTBEHHOM MPOIYKIIMH, OOLIECTBEHHBIEN
IPUPOIHBIC SBJICHHUS).

MN3yyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaUyecKuMu MpeiCTaBICHUSIMU JaHHBIX C
MOMOIIIBIO IIM(PPOBBIX PECYPCOB B XOJI€
PAKTUYECKUX pabOT

OmnucareapHast CTATUCTHUKA

Uucnossie HaOopbl. CpenHee
apu(pMETHIECKOE.

Menuana yrcioBoro Habopa.

OcBauBaTh NOHSATHS YUCIOBOU HAOOP, Mepa
[EHTPaJIbHON TEHJAECHIUH (Mepa EHTPa), B TOM YUCIIC
cpenHee apupMeTUIecKoe, MeIMaHa.
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Y CcTOMYNBOCTDL MEIUAHBI.
[IpakTrueckas pabora
«CpenHue 3HaYCHUS.
HauOoublee 1 HauMeHbIIIEE

3Ha4YCHHA YU CIIOBOT'O Ha60pa.

Pa3smax

OnuchIBaTh CTATUCTUYECKHUE JTAHHBIE C TOMOIIBIO
cpeaHero apuMeTHYecKoro U MeJuansl. Pemats
3a/1a4u.

MN3y4arhb ¢cBOMCTBA CPEAHUX, B TOM YHCIIEC
[HOMOIIbIO IIU(PPOBBIX PECYPCOB, B XOJI€
PAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIEE U HAUMEHbIILIEE
3HAYEHUS YHUCIOBOIO MACCUBA, Pa3Max.

Pemath 3aqa4u Ha BEIOOp criocoba onucaHus
NAHHBIX B COOTBETCTBUHU C IIPUPOJION JAHHBIX U
[[EJIIMUA UCCIIEI0BAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyuaiiHasi UBMEHUYUBOCTh
(mpumepsl). YactoTa
3HAYCHHUU B MaCCUBE
NaHHBIX. | pynnupoBka.

[ ' ucTorpamMmel.
[IpakTrueckas pabora
«CiryyaliHasi UBMEHUYHUBOCTH)

OcBauBaTh NOHATHS: YACTOTA 3HAYCHHI B MAaCCUBE
NTaHHBIX, TPYNITUPOBKA TAHHBIX, THCTOTPAMMA.
CTpouTh 1 aHAJN3UPOBATH TMCTOIPAMMBI,
MOAOUPATH MMOAXOIAIINAN 1IAr TPYIIIHPOBKHU.
OcBauBaTh rpaduyecKue MPeICTaBICHUS PA3HbBIX
BHJIOB CJIy4ailHOM U3MEHUYUBOCTH, B TOM YHUCJIIE

C MOMOIIBIO IU(POBBIX PECYPCOB, B X0J1€
MPAKTUYECKON PaOOTHI

Beenenue B Teoputo rpadoB

['pad, Bepmmua, pedpo.
[IpencraBnenue 3a1aumn

c momolibio rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédbep u cyMMapHas
cTerneHb BepiyH. Llens n

OcBauBath nousitus: rpad, BepmmHa rpada, pedpo

rpada, creneHb (BaJIEHTHOCTh BEPILUHBI), LIETIb U UK.

OcBauBaTh NOHATHSA ITYTh B Tpade, dIIepoB MyTh,
00x01 rpada, OpUESHTUPOBAHHBIN Tpad.
PemiaTth 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPIIUH
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uki. [IyTs B rpade.
[IpencraBieHue o CBA3HOCTH
rpada. O6xox rpada
(3iAJ1IEpOB MMyTh).
[IpencraBieHue

00 OpPUEHTUPOBAHHBIX

rpacdax

rpacda, Ha TOMCK 00X0/1a rpada, Ha MOKCK MyTEHB
OpPUEHTUPOBAHHBIX rpadax.

OcBauBaTh clIOCOOBI NIPEJCTABICHUS 33]1a4 U3 Kypca
anreOpsl, TEOMETPUH, TEOPUHU BEPOSITHOCTEH, IPYTUX
IPEIMETOB C MTOMOIIIBIO TPad OB (KapThl, CXEMBI,
DIIEKTPUYECKUE 1IN, PYHKIIMOHAIBHBIE COOTBETCTBUS)
Ha TIpUMepax

BeposATHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CilyyaliHbIN OTBIT U
CilydaiiHoe coOBITHE.
BepoATHOCTh U 4acToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUIECKH JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 00111ecTBE. MOHETa U
UTpajibHas KOCTh B TEOPUU
BEPOSTHOCTEN.
[IpakTrueckas pabora
«HacToTa BbIIAICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U CIIy4YalHOE
COOBITHE, MAJIIOBEPOSITHOE U MPAKTUUECKUIOCTOBEPHOE
COOBITHE.

M3yyaTh 3HAUUMOCTb MaJIOBEPOSATHBIX COOBITHIIB
NpUpoJie 1 00I1IeCTBE Ha BaKHBIX IpUMeEpax

(aBapuM, HECHACTHBIE CIIy4au, 3alIATA IEPCOHATIBHOM
uH(pOpMaINK, Tiepeada TaHHbIX ).

MN3yyaTh pojp KIACCHYECKUX BEPOATHOCTHBIX
Mojieniell (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSITHOCTEH.

Hao0J101aTh M M3y4aTh 4acTOTY COOBITHI B TIPOCTHIX
HKCIIEPUMEHTax, B TOM YHCJI€ C TOMOLIbI0 IU(POBBIX
[PECYPCOB, B XOJI€ MPAKTUUECKONU paboThI

O06o011enue,
CUCTEMAaTH3allug 3HAaHUU

[IpencraBieHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BepoATHOCTH CIIy4aliHOTO
COOBITHS

IToBTOPATH U3YYEHHOE U BBICTPAUBATh CUCTEMY
3HAHUM.

Pemath 3a1a4u Ha PEACTABICHUE U OMTUCAHUE
JTAHHBIX C IOMOILBIO U3YUYEHHBIX XapaKTEPUCTHUK.

OO0cy:k1aTh NpUMePbI CITy4YailHbIX COOBITUH,
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MaJIOBEPOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX
CIIy4aiiHbIX COOBITUMN, UX POJIH B IPUPOJIE U KU3HU
YEIIOBEKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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8 KUIIACC

HaumenoBanue pazgena |KonuuectBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI ICITEILHOCTH O0yYarOIIHXCS
(TembI) Kypca 4acoB
[loBTOpEeHue Kypca 4 [IpencraBiieHre TaHHBIX. I[loBTOPATH U3yYCHHOE U BHICTPAUBATH CUCTEMY

7 xnacca

OmnucarebHas CTaTUCTUKA.
CiyyaiiHasi UBMEHYMBOCTb.

CnydaliHbie COOBITHSI.
BeposTHOCTH U 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSTHOCTEM:
MOHETAa U UrpaJibHasi KOCTh

CpenHue 4uciaoBoro Habopa.

3HAHUMU.

PemiaTh 3a1a4M Ha IPECTABIICHUE U ONMCAHUE JAHHBIX
C IIOMOIIIbIO U3YYEHHBIX XapaKTepuCTUK. PemiaTb
3aa4M Ha NPEICTABICHUE TPYNIINPOBAHHBIX JAHHBIX U
OIMCaHUE CIy4aliHOU U3MEHUYUBOCTH.

Pemiarh 3aa4m Ha OnIpeCIICHUE YaCTOThI

CIIy4ailHbIX COOBITUH, 0OCYK/IEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX U TTPAKTUYECKU
TOCTOBEPHBIX CIyYalHBIX COOBITHI, UXPOJIU B

[IPUPOJIE U )KU3HU YEII0OBEKA

OnucarespHasg CTAaTUCTHUKA.

PaccenBanue maHHBIX

Otknonenus. ucnepcus
YHCJIOBOTO HAabopa.
CtaHgapTHOE OTKIIOHEHUE
YHCJIOBOTO HAabopa.
JlnarpamMmBbl paccenBaHUs

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIO0JIb30BATb OTHU XapPAKTCPHUCTUKHU
JIJIS1 OITMCAaHHA paCCCUBAHUA JaHHBIX.

BI)I}IBI/IFaTI) runorTe3nl 00 OTCYTCTBHUH WJIN HAJTUYIHH
CBA3H 110 JUuarpamMmMaM paCcCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAHUS 110 UMCIOITUMCS
J[AHHBIM, B TOM 9HCJIC C IOMOIIBIO KOMIIBIOTCPA
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MHuoxecTBa

MHOKECTBO, II0JIMHOKECTBO.

00BbEIMHEHNE, IEPECEUEHNE,
TTOTIOJIHEHUE.
CBoiicTBa onepanuit
HaJ MHOKECTBAMM:
[ePEMECTUTENBHOE,
COYeTaTeNIbHOE,
pacnpenenuTenbHoe,
BKJIFOUEHUSI.
['paduueckoe
NpeCTaBIeHUE
MHOKECTB

Onepauuu HaJ MHOKECTBAMMU:

OcBauBaTh NOHATHS . MHOKECTBO, DJIECMCHT
MHO>KECTBA, ITOJMHOKECTBO.

BbINOJIHATH Onepanyu HaJ MHOXKECTBAMU:
00beIMHEHUE, TIEpeceUCHHUE, TOTOTHEHUE.

M cnosib30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEACTUTEIILHOE, BKIIOUCHUSI.
Hcnonb30BaTh rpaguyeckoe MpecTaBICHUE
MHOECTB IPHU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KypPCOB

BeposATHOCTH Ciy4aiiHOTO
coObITHUS

DIeMEeHTapHbIC COOBITHS.
CiyqaitHble COOBITHS.
biiaronpusTcTByroIIKe
PIIEMEHTApHbBIE COOBITHS.
BeposTHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXHBIMH
DIIEMEHTAPHBIMU COOBITHUSMU.
CayyaitHblii BEIOOD.
[IpakTrueckas pabora
«OTBITHI

C PAaBHOBO3MO>KHBIMU

OcBanBaTh MOHATHS: DJICMEHTAPHOE COOBITHE,
CITy4JaiiHOe COOBITHE KaK COBOKYITHOCTH
0JIaroNpUATCTBYIONIUX SJIEMEHTAPHBIX COOBITUH,
PAaBHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHSI.
Pemarh 3ag1a4u Ha BEIYMCIICHUE BEPOSITHOCTEN

CJIy4ailHOTO OIBITA.

Permarh 3a1aun Ha BEIYKCIICHUE BEPOSITHOCTEN
COOBITUI B OTBITAX C PABHOBO3MOXHBIMHU
NIIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJTIE

C IOMOIIBIO KOMIIBIOTEPA.

COOBITHH 1O BEPOSATHOCTSIM DJIEMEHTAPHBIX COOBITUI

99




DIIEMEHTAPHBIMH
COOBITUAMI

[IpoBOANTH U U3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(C MCIIOJIB30BAHNEM MOHET, UTPAJIBHBIX KOCTEH,
IPYTUX MOJIENIEN) B X0I€ IPAKTUYECKON pabOThI

Beenenune B Teopuro rpados

[epeo. CBoiicTBa nepeBa:
€MHCTBEHHOCTh MYTH,
CYLIECTBOBAHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
pEoep. [IpaBuio ymMHOXKEHUS

OcBanBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIIa,
BHCsIYas BEpIIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpEBE, TMaMETp JIEpPEBA.

MN3yuyaTh CBOMCTBA JIcpEBa: CYIIECTBOBAHUE BUCSUYEH
BEPIIMHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMM, CBSA3b MEXK/Ly YHCIIOM BEPILIHUH U YHACIOM
peodep.

PemiaTh 3a1a4M Ha ITOMCK U NIEPEUUCIICHUE TTyTEUB
nepeBe, ONpeAeIICHUE YUCa BEPIIMH WK pEOEPB
nepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YUCIIE C
MMPUMEHEHUEM MPaBUJIa YMHOXKEHUS

Cny4daitHbie COOBITHUS

[IpoTuBOIIONI0XKHOE COOBITHE.
Juarpamma Diinepa.
OObeauHeHne U IepecedeHne
coObrTiii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHHUSI BEPOSATHOCTEH.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBanBaTh MOHATHS: B3AMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIEpAIlUH HaJl COOBITHAMU, 00bETMHCHUE U
repeceueHrue coObITUl, Auarpamma ditniepa (Ditnepa—
Benna), COBMECTHbBIE 1 HECOBMECTHBIC COOBITHSI.
M3yyaTh TeopeMbl O BEPOSITHOCTH 00BETUHEHUS

IBYX COOBITUH ((POPMYITBI CIIOKEHUSI BEPOSITHOCTEH ).
PemaTh 321241, B TOM YHCIIE TEKCTOBBIC 3a/1a4U

Ha OTPEICIICHUE BEPOSTHOCTEH 0ObCTMHCHHS U
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coOprtus. [Ipencrabienue
CIIy4alHOI0 dKCIIEPUMEHTA
B BUJIE JepeBa

MEePECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
npsIMOM, TuarpaMm Jiiepa, popMyIbl CIIOKEHUS
BEPOSTHOCTEH.

OcBanBaTh NOHATHUS: IPABWIO YMHOKECHUSA
BEPOSTHOCTEN, YCIIOBHAS BEPOSATHOCTD, HE3aBUCHUMBbIEC
COOBITHS JEPEBO CIIyYalHOTO OIbITA.

M3yuaTh cBoiicTBa (ONpe/IeieH s ) He3aBUCHUMBIX
COOBITHIA.

PemiaTe 3a1aum Ha ONPEAECIICHUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITHI.

Pemiathb 3a1a4M Ha IOUCK BEPOSITHOCTEN, B TOM
YUCJIE YCIOBHBIX, C UCITOJIb30BAHUEM JEPEBA
CJIy4ailHOIO OIbITa

O06o011enue,
CUCTEMATH3AIIUS 3HAHUH

[IpencraBieHue TaHHBIX.
OnucarenbHas CTaTUCTUKA.
['padwi. BepositHOCTh
CITy4aifHOTO COOBITHSI.
JneMeHThl KOMOMHATOPUKHU

IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

PemaTe 3a1auM Ha NPEICTABICHUE U ONMCAHKE
NTAHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemath 3aga4u ¢ npuMeHeHueM rpagos.

PemaTh 3a1a4M Ha HAXO0XKIECHUE BEPOSITHOCTH
CJIy4aiiHOTO COOBITHS IO BEPOSITHOCTSIM
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITAX

C pPaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.
Pemarh 3ag1a4u Ha HAX0KJICHUE BEPOSTHOCTEMN
00BbEIUHEHUS U TIEpEeCceUEHUs COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C HCTIOIb30BaHUEM IPpapUUECKUX
[IPEICTABICHUN U IepeBa CIIy4ailHOTO OIIBbITA.
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PemaTh 3aga4u Ha iepevrcieHue KOMOMHAIUN
(4rcrna mepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXO0XKICHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIEC
MCIT0JIb30BaHUEM TpeyroJibHuKka [lackans

OBILEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KJIACC

HaumenoBanue pazgena |KosmuectBo OcHOBHOE coAepKaHue OcHOBHBIE BUJIbI ACSATEILHOCTH 00YUYaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH H3YyUYEHHOE U BHICTPAMBATH CUCTEMY

8 kiacca

OnucarenbHas CTaTUCTHKA.

Onepanuu Ha COOBITUSIMU.

HezaBucumocTh COOBITUI

3HAHMUH.

PemiaTh 3a1aum Ha IPECTABICHUE U ONMCAHUE
JTAaHHBIX.

Pemiathb 3aga4m Ha HAXOXKIAECHUE BEPOSATHOCTEN
00bEIMHEHUS U TIEPECEUEHUS COOBITHUI, B TOM YHUCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABICHUIN U JEPEBA CIIYYaHOTO OMBITA.
Pematsb 3a1aum Ha IepeUnCIICHHE KOMOWHAIIMHA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIS

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akropua.

Couetanus ¥ 4YUCIO
coyeTaHuil. TpeyroapHUK
[Tackais. [IpakTuueckas
paboTta «Beruncienue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHMSI, YIOPSI0UeHHAs 1apa, Tpoilka OOBEKTOB,
NEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHUM, TpeyroibHuK Ilackans.

Pemars 3aga4um Ha epeynCIICHUE YIIOPSAAOYEHHBIX
1ap, TpOeK, EPEUUCIIEHUE NIEPECTAHOBOK

Y COYETAHUM JIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHUE YHUCIIa COYCTAHUN

B anreOpe (CokpaménHoe YMHOKEHUE, OMHOM
Hprotona).

Pemarsb, npuMeHnsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYMCIICHUE BEPOATHOCTEH, B TOM YHCJIE C [IOMOILIBIO
AJIIEKTPOHHBIX TA0JIUIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEPOATHOCTh. CIydalHbIN
BBIOOp TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHATHE TEOMETPUIECKON BEPOSITHOCTH.
Pemiarh 3a1a4M Ha HAXO0XKICHUE BEPOSTHOCTEN

B OMBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK

13 MHOTOYTOJIbHUKA, KPYyTa, OTpe3Ka WA JyTH
OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heyaada. Cepus UCTIBITAHUN
JI0 TIEPBOT0 ycrexa.
HcnbiTanus beprymn.
BepostHoCTH COOBITHI

B CEpUHU UCTIBITAHUI
bepuymnu. [Ipaktuueckas
pabota «VcnbeiTanus
bepnymum»

OcBauBaTh NOHATHSA . UCIIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCIIBITAHUH (yCHIEX U HEy/Aaua), Cepus
WCIIBITAHWUM, HACTYIUICHHE TIEPBOTO yCIIEXa
(Heynaum), cepusi ucnibITaHuil bepHysm.

Pemarh 3aga4mM Ha HaX0KIEHUE BEPOSTHOCTEN
COOBITHI B CEpUHU UCIIBITAHUIA IO IEPBOTO YCIIEXa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU IPOTrPECCUM.

Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHyim, Ha HAXOXKIECHUE BEPOSITHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

N3yuaThb B X0/1€ NPAKTHYECKOH PadOTHhlI,
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B TOM YHCJIE C TOMOIIBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUHU UCIIBITAHUIM
bepuynnu

Crny4daitHas BeM4nHA

CnydaiiHas BeIM4MHA U
pacnpeneneHue
BEPOSITHOCTEM.
MarteMaTHdeckoe 0KHUIaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsaTue 0 3aKkoHE OONBIINX
yucel. M3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [ [pumeHenue 3akoHa
OOJIBIIIUX YHCEN

OcBONMTH MOHATHUSA: CITydaiiHas BEJINYMHA, 3HAYCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEIACIICHUE
BEPOSITHOCTEM.

N3yuaths u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0OBEKA, YUCICHHOCTh HACEJIECHUS, IPYTHe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJIMYMH, CBS3aHHBIX CO CIIyYalHBIMU OIBITAMU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IMCIIEPCUU YUCIOBOIO Habopa.

Pemiate 3a1aum Ha BBIUKMCIIEHUE MATEMATUYECKOTO
OKUJIAHUS U JUCTIEPCUU TUCKPETHOW CIIy4alHOU
BEJIMYUHBI 110 33JJaHHOMY PaclpeAesI€HUI0, B TOM
YUCJIC 3371a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM
YUCJIE pACTIPECICHUS CIyYaiiHON BETUYUHBI «UUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyun.




M3yuyaTh 4acTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbITAX KaK CIy4YaiHYIO BEIUYUHY.
3HAKOMHUTBCH C 3aKOHOM OO0JIBIIKX YKcel (B popme
bepHymnmn): npu OOJIBIIOM YHCIIE OIBITOB YaCTOTA
COOBITHS OJIU3KA K €T0 BEPOSITHOCTH.

Pematsb 3a1a4u Ha U3MEpPEHUE BEPOSTHOCTEH

C MoMoIIbI0 4acToT. O0CyxKAaTh POJIb 3aKOHA
00JBIIMX YKCeNl B 0OOCHOBAaHUHM YaCTOTHOTO METOAA
MU3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBLINX YUCEN B IPUPOE U
B )KM3HU YEJIOBEKA

O0600u1eHne, KOHTPOJIb 10 [IpencraBneHne JaHHBIX. IToBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposATtHOCTh CitydaliHOTO PemiaTe 3a1aum Ha IPEACTABICHUE U ONIMCAHUE
COOBITUSI. DJIEMEHTBI JTAaHHBIX.
koMOuHaTopuku. Ciydaiinsle | PemaTh 3aaaum Ha HaX0XKICHHE BEPOSATHOCTEH
BEJIMYMHBI U pacIpeCICHUS COOBITHIA, B TOM YHCJIE B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSITHOCTEH OOBEIMHEHUS U TTEPECCUCHHS
COOBITUM, BBIUUCIATH BEPOSITHOCTH B OMBITaX
C CEpUsAMU CIIy4YalHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOl PAMME
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Ilpunoosicenue 1 x padbodeid mporpamme mo

MaTeMaTHuKe

INOYPOYHOE IINTAHUPOBAHHME

5 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne ara undposbIie
Tema ypoxa Kourpoasbnbie | IIpakTuyeckue A p
n/n Bcero 5 5 H3y4eHHusi | oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
1 Hecaruynas cucrema cuuciaeHus. Psn 1 bubmuorexa [JOK
HaTypaJbHbIX YUCEI https://m.edsoo.ru/f2a0ccOc
5 Jecstuunas cucrema cuuciieHus. Psy 1
HaTypaJIbHbIX YHCEI
. bubmuorexa [JOK
3 H | 0 1
ATYPAILHEI pAAL. HHEIO https://m.edsoo.ru/f2a0cafe
4 Harypansnsiii psa. Yucio 0 1
5 HarypanbHble uncia Ha 1 bubnmnoreka JOK
KOOPJMHATHOM IPSIMOU https://m.edsoo.ru/f2a0e0fc
6 HaTypanLHLIequcna Hva 1 bu6muoreka [IOK
KOOPJMHATHOM IPSIMOU https://m.edsoo.ru/f2a0e2a0
7 HaTypaanLIequcna Hfl 1 bu6muoreka [IOK
KOOPAMHATHOU MPAMOI https://m.edso0.ru/f2a0e426
8 CpaBHeHME, OKPYTIICHUE 1 bubnmnoreka [JOK
HaTypaJbHbIX YUCEII https://m.edsoo.ru/f2a0ce32
9 CpaBHeHHE, OKPYTIICHUE 1 bubnmnoreka [JOK
HaTypaJbHbIX YHCEII https://m.edsoo.ru/f2a0cf54
10 CpaBHeHue, OKpYyTIeHUE 1 bubnuotexa [JOK
HaTypaJIbHbIX YUCEI https://m.edsoo.ru/f2a0d300
11 CpaBHeHue, OKpyriieHue 1 bubmuoreka [IOK
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HaTypaJIbHBIX YUCEI

https://m.edsoo.ru/f2a0d440

CpaBHeHue, OKpyriieHue

12
HaTypaJbHbIX YHCEII
13 Apudmerndeckue I1eUCTBUS C bubnmoreka [JOK
HATypAIBHBIMHU YHCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmerndeckue I1eUCTBUS C bubnmoreka [JOK
HaTypaJbHBIMU YHUCIIAMU https://m.edsoo.ru/f2a0f5Sha
15 Apudmernueckue 1eicTBUS C bu6mmoteka [IOK
HaTypaJbHbIMU YHCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue JeHCTBUS C bubnmnorexka JOK
HaTypaJbHbIMU YHCIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmerrdeckue I1HCTBUS C bubmuorexa [JOK
HaTypaJbHbIMU YHCIIAMU https://m.edsoo.ru/f2a1015e
18 Apudmerraeckue I1eHCTBUS C bubmuorexa [JOK
HaTypaJbHbIMU YHCIIAMU https://m.edsoo.ru/f2a10c3a
19 Apudmerndeckue 1eHCTBUS € bubmuoreka [IOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2al0da2
CBoiicTBa HYJISI IPH CIOKEHUU U
20 MHO)KGHI/II/Iy CBOfII)CTBa €IMHULIBI TPU bubmmorexa LHOK
Y ’ P https://m.edsoo.ru/f2a104ec
YMHOKEHUH
CaolicTBa HYJIS MPU CIOKEHUU U
21 YMHO>XEHUH, CBOWCTBA €MHHULIBI IPU
YMHOKEHUH
[lepemecTuTenbHOE U COYETATEIHHOE
99 CBOMCTBA CJI0KEHUS U YMHOKECHUS, bubnuotexa [JOK

pacrpeenuTebHOE CBOMCTBO
YMHOKEHHUS

https://m.edsoo.ru/f2a0ef3e
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[lepemecTuTenbHOE U coUeTaTEIBHOE
CBOMCTBA CJIOKECHMS M1 YMHOXKEHUS,

23
pacrpeaenuTebHOE CBOMCTBO
YMHOKECHHS
[TepemecTuTeIbHOE U COYETATEIILHOE
24 CBOMCTBA CJIOKCHMS M YMHOXKEHUS,
pacnpenenuTeIbHOe CBOMCTBO
YMHOXCHHUS
o5 Jenutenu u KpaTHbBIE YKCTIA,
pa3IoKeHHUE YKCciia HA MHOKUTETH
26 Jlenutenn u KpaTHBIE YKCIIA, bubnmnoreka HJOK
PA3JIOKEHHUE YHUCIIA HA MHOKUTEIU https://m.edso0.ru/f2a116b2
97 Jlenutenu U KpaTHBIE YHCTIA,
Pa3IoKEHHUE YKCciia HA MHOKUTETH
bu6mmoteka [IOK
28 eJIEHUE C OCTAaTKOM
A https://m.edsoo.ru/f2al116c¢
but6mmorekxa [IOK
29 eJIEHHE C OCTAaTKOM
A https://m.edsoo.ru/f2all4fa
but6mmorekxa [IOK
30 IIpocTele U cocTaBHBIE YUCIIA
p https://m.edsoo.ru/f2a11a90
31 IIpocThle 1 cOCTaBHBIE YKCIIA bubnmorexa LIOK
P https://m.edsoo.ru/f2allbb2
39 [Tpu3naku genmumoct Ha 2, 5, 10, 3, bubmuoreka [JOK
9 https://m.edsoo.ru/f2a11806
33 [Tpu3naku gemumoctr Ha 2, 5, 10, 3, bubnunoreka [JOK
9 https://m.edsoo.ru/f2a1196e
34 UucnoBble BEIpaKEHUS; TOPSIAOK but6mmoreka [{IOK

NenucTBUN

https://m.edsoo.ru/f2a11f18
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35 UucnoBble BBIpAXKEHUS; TOPAIOK bu6mmoreka [IOK
JICUCTBUI https://m.edsoo.ru/f2a12080
36 UucnoBble BRIpAXKEHUS; TOPAIOK bu6mmoteka [IOK
NEeUCTBUHI https://m.edsoo.ru/f2a123fa
Penienue TeKCTOBBIX 3a7a4 Ha BCE
37 apudMeTHIeCcKue eiCTBUA, Ha buomorexa LIOK
P s ’ https://m.edsoo.ru/f2a0f894
JBUKCHHE U TIOKYTIKA
Penienue TeKCTOBBIX 3a7a4 Ha BCE
38 apudMeTHIECKue IeHCTBUA, Ha bubamorexa LHOK
P A ’ https://m.edsoo.ru/f2a0f9fc
JBUKEHHE U MOKYTIKU
Pemenre TeKCTOBBIX 3a71a4 Ha BCE
39 b N Illam a bu6mmoteka [IOK
apuMeTHYECKHUE JISHCT
P 8 ’ https://m.edsoo.ru/f2a121a2
JBUKCHHUE U TIOKYITKH
Pemenne TeKCTOBBIX 3a71a4 Ha BCE
40 apudmeTHIeCKUe ACHC I}im{ Ha brbmmorexa LOK
ndmeTruecKue ACHCT
p g ’ https://m.edsoo.ru/f2a12558
JBUKCHHUE U TIOKYITKH
Pernienne TEKCTOBBIX 3a/7a4 Ha BCE
41 apudMeTHuecKue IeicTBUA, Ha Bubnmorexa [IOK
P ’ https://m.edso0o.ru/f2a12832
JBUKEHHUE U TTOKYIIKH
PernieHne TeKCTOBBIX 3a/1a4 Ha BCE
42 apu@meTnyecKkue AeucTBUs, Ha Bubnuorexa LIOK
P g ’ https://m.eds00.ru/f2a12990
JIBUKCHUE U TTOKYITKH
43 KonTponbhas pabota no teme bubmuoreka [IOK
"HaTypanbHble uncia u Hymb" https://m.edsoo.ru/f2al2cba
44 Touxka, mpsiMasi, OTPE30K, JIyY. but6mmorekxa [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
15 W3mepenne NuHbI OTpe3Ka, bu6muoreka [IOK

MCTPUUCCKHUEC CIUHULIBI U3SMCPCHU A

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

W3mepenue IImMHbI 0TPE3Ka,

46 METPUYECKUE €AMHUIBI U3MEPEHUS bubmmorexa LIOK
P S P https://m.edsoo.ru/f2a0df3a
JUTUHBI
bubmuorexa [JOK
47
OKpYIKHOCT 1 KpyT https://m.edsoo.ru/f2a0d684
48 OKpYXHOCTb U KPYyT
[TpakTrueckas paboTa 1o Teme
49 "[Toctpoenne y3opa u3 bubnnorexa LIOK
P . "yg P https://m.edsoo.ru/f2a0d7e2
OKPY>KHOCTEH
50 Vrou. [Ipsmoii, ocTpbli, Tyron u bubmuorexa [JOK
Pa3BEPHYTHIN YIJIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsmMoin, OCTpbIi, TyIION U
Pa3BEPHYTHIN YIIIbI
bu6mmoteka [IOK
52 "
SMEPEHHE YIJIOB https://m.edsoo.ru/f2a1319c
but6mmorekxa [IOK
53 "
SMEPEHHE YIJIOB https://m.edsoo.ru/f2al32fa
bubmmoreka [IOK
4 "
> SMEpERHe yrion https://m.edso00.ru/f2a13476
55 [TpakTrueckas paboTa 1o Teme bu6muoreka [IOK
"ITocrpoenue yrios" https://m.edsoo.ru/f2a13606
56 HpoOs. [IpaBunbHBIE U bubnmnoreka [JOK
HeIpaBUIIbLHBIE IpoOH https://m.edsoo.ru/f2a13764
57 Hpo6s. [IpaBunbHbIE U bubnuotexa [JOK
HEeNpaBWIbHBIE ApoOU https://m.edso0.ru/f2al3c8c
58 HpoOs. [IpaBunbHBIE U bubnuotexa [JOK
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HEeIpaBUIbHbIE ApoOU

https://m.edsoo.ru/f2a14146

59 HpoOs. [IpaBunbHBIC bubnmoreka [JOK
HeIpaBUJIbLHBIE IpoOU https://m.edsoo.ru/f2a153f2
60 HpoOs. [IpaBunbHBIC U bubnmoreka [JOK
HeIpaBUJIbLHBIE IpoOU https://m.edso00.ru/f2a15582
bubmuorexa [JOK
1 .
6 OcroBroe CBOHCTBO APOGH https://m.edsoo.ru/f2al43e4
bubmuorexa [JOK
2 .
6 OcroBroe CBOHCTBO APOGH https://m.edsoo.ru/f2al451a
. bubmuorexa [JOK
63 0] 0
CHOBHOE CBOUCTRO ApoOH https://m.edso0.ru/f2a1463c
. bubmuorexa [JOK
64 0] 0
CHOBHO® CROUCIRG ApODH https://m.edsoo.ru/f2al475e
. bubmuorexa [JOK
65 0] 0
CHOBHOE CBOUCTRO ApoOH https://m.edso0.ru/f2a14c90
. bubmuorexa [JOK
66 OcroBHOE CBOHCTBO POOH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOHCTBO ApOOH
. bubmorexa [JOK
68 Cpanerne podeit https://m.edsoo.ru/f2a14f74
. bubnuotexa [JOK
69 CpasHenie apobeit https://m.edsoo.ru/f2a151f4
70 CpaBHeHue pobeit
71 CpaBHeHue pobeit
79 CroxeHne U BEIYUTaHHE bubmuorexa [JOK
OOBIKHOBEHHBIX JIpo0eii https://m.edsoo.ru/f2al7cc4
73 CoXeHHE U BEIYUTAHUE bubnuoreka [JOK
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OOBIKHOBEHHBIX JIpo0eii

https://m.edsoo.ru/f2al7e54

74 Cl0)KeHHUE U BEIYUTAHHE bubmuorexa [JOK
OOBIKHOBEHHBIX JIpo0eii https://m.edsoo.ru/f2a1802a
75 CrioxeHue ¥ BEIYUTAHUE bubnmoreka [JOK
OOBIKHOBEHHBIX JIpo0eii https://m.edsoo.ru/f2al81ce
76 CI10’)keHME U BBIYUTAHHUE bubmuorexa [JOK
OOBIKHOBEHHBIX Jpo0Oeit https://m.edsoo.ru/f2a1835e
77 Ci10)xeHH€e U BEIYUTAHUE
OOBIKHOBEHHBIX JIpo0Oei
78 Ci10’keHHE U BBIYUTAHUE
OOBIKHOBEHHBIX JIpo0ei
79 Co)XeHue U BEIYUTAHHUE
OOBIKHOBEHHBIX JIpo0Oei
bu6mmoteka [IOK
80 C S
MCHIAHHA APOOH https://m.edsoo.ru/f2a1592e
bu6nuorexa [JOK
81 CwMetranHas 1po0b
P https://m.edsoo.ru/f2al5a5a
bu6nuorexa [IOK
82 CwMetranHas 1po0b
P https://m.edsoo.ru/f2a15b68
bu6nuorexa [JOK
83 CMemranHa 00
MCHIAHHA APOOH https://m.edsoo.ru/f2al5e2e
YMHOKEHNE U JeJICHUE
84 06BIKHOB€HHI>I))(1 00eii; bubmorexa LOK
P ’ https://m.edsoo.ru/f2a184e4
B3aUMHOOOpaTHBIE IpoOH
YMHOKEHNE U JeJIEHNE
8 . bubmuorexa [JOK
85 OOBIKHOBEHHBIX JpO0ei;

B3aUMHOOOpaTHBIE IpoOH

https://m.edsoo0.ru/f2a18692
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VYMHOXEHHE U JCJIICHUEC

. bubnmoreka [JOK
86 OOBIKHOBEHHBIX APOOEii;
https://m.edsoo.ru/f2a18a20
B3aUMHOOOpaTHBIC IPOOH
YMHOXEHHUE U JIeJIeHUE
. bubmuorexa [JOK
87 OOBIKHOBEHHBIX APOOCiH;
https://m.edsoo.ru/f2a18b56
B3aMMHOOOpaTHBIE IPOOH
YMHOXEHHUE U JIeJIeHUE
. bubnmoreka [JOK
88 OOBIKHOBEHHBIX JAPOOCiH;
https://m.edsoo.ru/f2a19088
B3aUMHOOOpaTHBIE IpoOH
YMHOXEHUE U JeIeHue
89 OOBIKHOBEHHBIX IPOOEH; bubnmorera [TOK
b ’ https://m.edso0.ru/f2a19560
B3aUMHOOOpaTHBIE IpoOH
YMHOXEHHUE U JeIeHNue
90 OOBIKHOBEHHBIX IPOOEH; bubnnorexa [IOK
P ’ https://m.edso0o.ru/f2a196a0
B3aUMHOOOpaTHBIC IpoOH
YMHOXEHHUE U NIeJIeHIE
91 OOBIKHOBEHHBIX IPOOE; bubmmorexa TTOK
p ’ https://m.edso0o.ru/f2a198da
B3aUMHOOOpaTHBIE TPOOH
Pemenne TekCcTOBBIX 3a/1a4,
92 comepxkamux apoou. OCHOBHEIE bubmmorexa TTOK
FICPPRATIHX IPODH. https://m.edsoo.ru/f2al81ce
3a/1a4M Ha Apoodu
Pemienne TeKCTOBBIX 3a/1ad,
93 coZiepaKaIuX apoodu OCI[HOBHLIC bubmorexa OK
FICPIATIIX JIPODH. https://m.edsoo.ru/f2a1835e
3aJa4u Ha Jpoou
Pertenne TeKCTOBBIX 3a/1a4,
94 coaepxamux apoou. OCHOBHBIE bubmorexa [IOK
’ https://m.edsoo.ru/f2a18c5a
3aJa4u Ha Jpoodu
95 PemeHnye TekCTOBBIX 3a/1a4, but6mmorexa [IOK
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conepkanux qpoou. OCHOBHBIC
3a/1auu Ha ApoOHu

https://m.edsoo.ru/f2al8e76

Pemenne TeKCTOBBIX 3a1a4,

bubmuorexa [JOK

96 cozmepxkamux apoou. OCHOBHbBIE
ACPRAIx Ap https://m.edsoo.ru/f2al18f7a
3aa4u Ha apoou
Pemenne TekCTOBBIX 3a/a4,
97 comepkamux apoou. OCHOBHBIE bubmmorexa LIOK
JICpAKalluX IPOOH. https://m.edsoo.ru/f2a199f2
3a/1auu Ha ApoOH
Pemenne TekCcTOBBIX 3a1a4,
98 comepxamux apoou. OCHOBHEIE bubmorexa HOK
P P ' https://m.edsoo.ru/f2a19c2c
3a/1a4M Ha Jpodu
Pemenne TeKCcTOBBIX 3aa4,
99 comepxamux apoou. OCHOBHEIE bubmorexa HOK
P PODH. https://m.edsoo.ru/f2alald6
3a/1a4M Ha Jpoodu
Pemenne TeKCTOBBIX 3a/1ad,
100 comepxkamux apoou. OCHOBHBIE bubmorexa HOK
P POOH. https://m.edsoo.ru/f2ala2ee
3a/1a4M Ha Jpoou
IIpuMeHnenne OYKB IS 3alIUCH
101 M:TCMaTI/I‘leCKIZI)I: Bli aXKeHUH U Bubnmorexa [IOK
. p https://m.edsoo.ru/f2ala3fc
MIPETIOKEHU T
[Tpumenenue OyKB JUIs 3aIIUCU
102 MaTEMAaTUYECKUX BBIPAXKEHUN U
IIPEIIOKEHU N
103 KonTponbhas pabota no teme bubmuoreka [IOK
"OOBIKHOBEHHBIE TpOOH" https://m.edsoo.ru/f2ala51e
MHOTrOyTroJbHUKH.
}/r bubnuotexa [JOK
104 YeThIpEXYroabHUK, IPSIMOYTOJIHHHK,

KBajpar

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

105 YeTeIpEXYTrONbHUK, IIPIMOYTOJIBEHUK bubmorexa [IOK
pexyr » HPAMOYT ’ https://m.edsoo.ru/f2al6c7a
KBaJpat
[IpakTrueckas pabota mo Teme
106 "ITocTpoeHne MPSIMOYTOJIbHUKA C bu6mmoreka [IOK
3aJJaHHBIMHA CTOPOHAMM Ha https://m.edsoo.ru/f2al6ele
HEJIMHOBAaHHOM Oymare"
bubmuorexa [JOK
107 TpeyroapHUK
peyr https://m.edsoo.ru/f2a16194
108 TpeyroabHHUK
[Tnomane 1 mepumeTp
MPSIMOYTOJIBHUKA U
109 MHOI'OYTOJIBHUKOB, COCTABJIEHHBIX U3 bubmorexa [JOK
yr ’ https://m.edsoo.ru/f2a16fe0
PSIMOYTOJIbHUKOB, €MHUIIBI
W3MEPEHHUS IO
[Tnomane u mepumeTp
MPSIMOYTOJIbHUKA U
110 MHOTOYT'OJIbHUKOB, COCTABJIEHHBIX 13 bubmorexa TIOK
yr ’ https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, €IMHUIIBI
WU3MEPEHHUS IO
[Tmomaae u nepumeTp
MPSIMOYTOJIbHUKA U
111 MHOTOYTOJILHUKOB, COCTaBJIEHHBIX U3 bubmorexa TIOK
yr ’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBHUKOB, €IMHUIIBI
M3MEPEHHUS TUIOIIAIN
but6mmorexa [{IOK
112 [TepuMeTp MHOTOYTOJIBHUKA
p p yr https://m.edsoo.ru/f2al691e
113 [TepumeTp MHOTOYTOJIbHUKA
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bubmuorexa [JOK

114 Hecstuunas sanuce Apodei https://m.edso0.ru/f2alb55e
115 Hecsitnynast 3anuce 1pobeit ﬁﬁiﬁﬁ:ﬁg&iamme
116 Jecsatrunas 3anmuch apodei ];::[iH;IzT:;( ;(I)l.rou/liz albcfe
117 CpaBHEHHE IECITHYHBIX TpoOei ];::[in/y/lr?f:;(;il rou/11f2a1049a
118 CpaBHEHHE IECITHYHBIX TpoOei ﬁ:f,i?;g:;{;g rou/Iizalcege
119 CpaBHEHHE IECITHYHBIX IpoOei ﬁ:f,i?;g:;{;g rou/Iizalcboz
120 CpaBHeHUE TECATUIHBIX ApoOei ﬁtlfg];::;(;g rou/If-zalCCZe
121 CpaBHEHHE IECITHYHBIX JpoOei

122 JleiicTBHS ¢ IECATUYHBIME IPOOSIMU ﬁgf;?;ﬁ?:dlig 8/Ilfzalce4a
123 JleicTBHS ¢ IECATUYHBIME IPOOSIMU ﬁ::g;?;ﬁfg;g r(j/l]fzalcfez
124 JleiicTBHS ¢ IECATUYHBIMH IPOOSIMU ﬁ::g;?;ﬁfg;g r(j/I]fZald 174
125 JleiicTBUS ¢ IECATUYHBIME IPOOSIMU ﬁ::g;?;ﬁfg;g 8/11f2a1d516
126 JleiicTBHS ¢ IECATUYHBIME IPOOSIMU ﬁ::g?;gf;;g 8/11f2a1d64c
127 JleiicTBUS ¢ IECATUYHBIME IPOOSIMU Egg?;j;fg;g 8/11;&1(1750
128 JleiicTBuS ¢ NECATUYHBIMH APOOSIMU bubmuoreka [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 JleiicTBUS ¢ JECATUUHBIMU IpOOSIMU ﬁ;ﬁﬂﬁﬁﬁg :3/11<:Za1d962
130 JIeiicTBHS ¢ NECATHYHBIME IPOOSIMU ﬁi{i?ﬁ%féﬁ)gr(a/}éa 1da7a
131 JleiicTBUS ¢ JECATUUHBIMU IpOOSIMU ﬁ;lliﬂ/y/lr?::;(;g :3/I1<=Za1db88
132 JleiicTBUS ¢ JECATUUHBIMU IpOOSIMU ﬁ;ﬁ;ﬁgﬁ;ﬁ;g :3/I1<=2a1e01a
133 JleiicTBUS ¢ JECATUUHBIMH IpOOSIMU E;IS;/P/I;T:;(;E S}:ZaleISO
134 JleficTBUS C IECATUYHBIMU IPOOSIMHU ﬁg,i?;ﬁ?:g;g rOu/I1f2a1e268
135 JleiicTBUS ¢ JECATUUHBIMH IpOOSIMU E;IS;/P/I;T:;(;E :3/I1fza1e3da
136 JleiicTBHS ¢ IECATUYHBIME IPOOSIMU ﬁgg?;gfg;g rOU/I]fzalem‘z
137 JleicTBHS ¢ IECATUYHBIME IPOOSIMU E::S;/P/Ir(::;;g 8/1:2a1e4f2
138 JleiicTBHS ¢ IECATUYHBIMH IPOOSIMU ﬁgg?;ﬁf;;g 8/Ilfza1e5f6
139 JleicTBHS ¢ IECATUYHBIME IPOOSIMU ﬁgg?;;fg;gglia 16704
140 JleiicTBUS ¢ IECATUYHBIME IPOOSIMU

141 OxpyrieHue IecsaTHIHBIX Apo0eit ]r?tlt{fsj:j/l//lr?wfgsigg};ales%
142 OxkpyrieHue AecITUYHBIX Ipo0eit buooreia HOR

https://m.edsoo.ru/f2aleb50
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https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50

bubmuorexa [JOK

143 (@) Oeli
KPYIIICHHE JACCATIHHBIX APOLEH https://m.edsoo.ru/f2alec68
144 OxpyrieHue AeCATUUHBIX Ipooei
Pemenne TeKCTOBBIX 3a1a4,
145 coIepIKalIux Ipoou OfHOBHHe bubmorexa [TOK
JICpKALIiX IPODH. https://m.edsoo.ru/f2aled8a
3aa4u Ha apoou
Pemenne TeKCTOBBIX 3a/1ad,
146 comepxkamux apoou. OCHOBHbBIE bubmmorexa HOK
p POOH. https://m.edsoo.ru/f2alefl0
3aa4u Ha apoou
Pemenne TekCcTOBBIX 3a1a4,
147 cozmepxkamux apoou. OCHOBHBIE bubnmorera [TOK
p poLH. https://m.edsoo.ru/f2a1f028
3aa4u Ha apoou
Permenne TeKCTOBBIX 3a7a4,
148 conmepxamux apoodu. OCHOBHBIE bubmorexa [JOK
JICPHAILHX IPODH. https://m.edsoo.ru/f2a1f136
3a/1ayu Ha ApoOH
Pemienne TeKCTOBBIX 3a/1ad,
149 conepkanux apoou. OCHOBHBIE
3a/1a4M Ha Apoodu
Pemienne TeKCTOBBIX 3a/1ad,
150 coneprkanux apoou. OCHOBHBIE
3aJa4u Ha Jpodu
151 KonTponbhas pabota no teme bu6muoreka [IOK
"JlecsiTuunbie 1pooOu"” https://m.edsoo.ru/f2alf23a
Mpmuororpanauku. 300paxenue
152 MHOTOT" paHHHKOB Mo IC)JII/I bubmorexa [JOK
P ' A https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX Tell
153 Muororpanauku. M306paxeHue bu6mmoreka [IOK

MHOT'OT'PpaHHUKOB. Mogaenu

https://m.edsoo.ru/f2alad?a
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IIPOCTPAHCTBEHHBIX TEIl

[IpssMOyTOJIBHBIN NTapAILIIEIICIUIIE,

" bubnmoreka [JOK
154 ky0. PasCprian kyba u https://m.edso0.ru/f2a1a802
napasuiesienumne1a
ITpssMOYTONBHBIN HapaaelICITUIICT,
155 | xyb. Pasnépmen xyban ) Brbmorexa LIOK
o P Y https://m.edsoo.ru/f2ala924
napasuieNienumne/1a
156 [IpakTrueckas paboTta 1mo Teme bubnmoreka [JOK
"Pa3BépTka kyda" https://m.edsoo.ru/f2alaef6
157 O0béM Kyba, IPSIMOYTOJILHOTO bubnmnoreka [JOK
napasuiesienuiena https://m.edsoo.ru/f2alb09a
158 O0béM Kyba, IPSIMOYTOJILHOTO bubnmnoreka JOK
napasuiesienuiena https://m.edsoo.ru/f2a1b248
159 O06BEM Kyba, TPSIMOYTOJILHOTO
napasuiesienumnena
160 O0béM Kyba, MPSIMOYTOJILHOTO
napasuieNienumnena
I -
161 | weroson kypea § xnacen, oobuer Brmiorera LIOK
» P ’ - https://m.edsoo.ru/f2alf76c
3HAHHHA
IToBTOpEHME OCHO 0 hu
162 Me:: EBI;H caI; If;abcpc(an 0}615([):31/I eHue bubmmorexa [TOK
OB P ’ B https://m.edso0.ru/f2a1f924
3HAHHHA
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
163 METO (I))B Kypca 5 kiacca, 00o0IeHne bubmmorexa [IOK
Hv P ’ https://m.edsoo.ru/f2alfaaa
3HAaHUHT
164 IToBTOpEHNE OCHOBHBIX TOHATUH U bu6muoreka [IOK
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METOJIOB Kypca 5 kiacca, 00001eHne
3HAHUU

https://m.edsoo.ru/f2alfc08

IToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuorexa [JOK

165 METOJIOB Kypca 5 kjacca, 00001ieHue 1
N https://m.edsoo.ru/f2alfeec
3HAHUU
IToBTOpEHNE OCHOBHBIX ITOHATUH U
166 METOJIOB Kypca 5 kiacca, 00001eHne 1 bubmorera HOK
N P ’ https://m.edsoo.ru/f2a200a4
3HAHUU
167 HToroBast KOHTpOJIbHAs paboTa 1
IIoBTOpEHME OCHOBHBIX IOHATHN U
bu6mmoteka [IOK
168 METOJIOB Kypca 5 kiacca, 060011eHne 1
N https://m.edsoo.ru/f2a201f8
3HaHUU
IToBTOpEHNE OCHOBHBIX IOHATUHI U
bu6mmoteka [IOK
169 METOJIOB Kypca 5 Kiacca, 00001eHne 1
N https://m.edsoo.ru/f2a20388
3HAHUU
IToBTOpEHNE OCHOBHBIX TOHATUH U
but6mmoreka [IOK
170 METOJIOB Kypca 5 Kjacca, 000011eHne 1
N https://m.edso0.ru/f2a2069e
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME
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6 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kourpoasbnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
Apudmernueckue 1eHCTBUA C 4.09 BuG OK
1 MHOT'03Ha4HBIMU HaTypaJbHbIMU 1 nommoreka L1
https://m.edsoo.ru/f2a208ec
YUCITaMH
Apudmernueckue JeHCTBUS C 5.09
bubnmnoreka HOK
2 MHOTO3HaYHBIMU HATypPaJbHBIMU 1 nosmoreka L
https://m.edsoo.ru/f2a20aea
YUCITaMH
Apudmernueckue IeiCTBUS C 6.09 BuG OK
3 MHOTO3HAYHBIMU HATypPaJTbHBIMU 1 nommoreka L
TUCIAMIL https://m.edsoo.ru/f2a2140e
ApudmeTrnueckre IeHCTBUS C 7.09 Eubs OK
4 MHOT'O3Ha4HBIMU HaTypaJbHbIMU 1 nosmoreka L1
https://m.edsoo.ru/f2a21580
qrcIaMu
Apudmernueckre 1eHCTBUS C 8.09 BuG OK
5 MHOTO3HAYHBIMU HATypPaJTbHBIMU 1 nomroreka L{
https://m.edsoo.ru/f2a216de
qrcIaMu
Apudmernueckue 1eHCTBUS C 11.09 BuG OK
6 MHOTO3HAYHBIMU HATypaJIbHBIMU 1 nosmorexa I
S https://m.edsoo.ru/f2a2180a
7 YuciioBbie BIpaKEHUS, TTOPSII0K 1 12.09 bu6nunorexa [JOK
JIEUCTBUM, UCIIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
8 YucnoBble BBIpaXXEHUsI, TOPAI0K 1 13.09 bubmuoreka [IOK

NENCTBHUMN, UCIOIL30BaHUE CKOOOK

https://m.edsoo.ru/f2a20d6a
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YucaoBwie BBIPpAXKCHUS, IOPAIOK

14.09

9 . .
JIEMCTBUM, HCIOJIL30BaHUE CKOOOK
10 UwucnoBbie BEIPAXKEHUS, TOPSIIOK 15.09
JIEMCTBUI, HCIIOJIL30BaHHE CKOOOK
11 YucioBbie BBIPAKEHUSI, TOPSIOK 18.09
JIEMCTBUM, HCIOJIL30BaHUE CKOOOK
12 OKpyrieHne HaTypalbHbIX YHUCET 1909 buGnnorexa LIOK
pyL P https://m.edsoo.ru/f2a21274
13 OxkpyrieHne HaTypaTbHBIX YHCEIT 20.09
14 OxpyrieHue HaTypaJIbHbIX YHCEN 21.09
JlenuTenu u KpaTHBIE YHCIIA; 22.09 By OK
N o HOIHOTEKA
15 HanOOJIBINNUI OO NETUTENH U 1
HauMEHbIIIee 00IIee KpaTHOE https://m.edsoo.ru/f2a22a3e
JlenuTenu u KpaTHBIE YHCIIA; 25.09 o OK
N o HOIHOTEKA
16 HanOOJIBINUI OOIINI NEIUTENb U s
HauMEHbIIIee 00IIee KpaTHOE https://m.edsoo.ru/f2a22b9c
Jlenureny v KpaTHBIC YHCIIA; 26.09 Eubs OK
N . noImoTeKa
17 HauOOJIBIINI 00N IETUTEND U &
HauMeHbIIIee 00IIee KpaTHOE https://m.edsoo.ru/f2a2340c
Jenurenu u KpaTHBIE YHCTA, 27.09
18 HauOOJIBIINI OOIINI IETUTEND U
HavMeEHbIIIee 00IIIee KpaTHOE
Jlenurenu u KpaTHbIC YHCTIA; 28.09
19 HaMOOJIBIINN OOIIUHA AETUTEND U
HauMeHbIIee 00IIee KpaTHOe
20 Jlenureny u KpaTHBIC YHCIIA; 29.09

HanOOJBIINNA OOIIINHA JIETUTEND U
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HauMEHbIIIee 00IIee KpaTHOE

21 JlenMMOCTh CyMMBI U TIPOU3BEICHUSI. -1 bubmmorexa LIOK
https://m.edsoo.ru/f2a22d2c

22 JlenuMocCTh CyMMBI U IPOU3BEICHUS. > 10 bubmmorexa LIOK
https://m.edso0.ru/f2a23254

23 JleneHue ¢ OCTaTKOM. 4.10

5.10 bubnmnoreka [JOK
24 Jlenerue ¢ OCTATKOM. https://m.edsogru/f2a24104

25 Permrenune TeKCTOBBIX 3a71a4. 10 bubmorexa LOK
https://m.edsoo.ru/f2a21e90

26 Permrenne TeKCTOBBIX 3a7a4. 10 bubnmorera [IOK
https://m.edso00.ru/f2a2226e

27 Permrenune TeKCTOBBIX 3a71a4. 1010 bubmmorexa LIOK
https://m.edso00.ru/f2a22412

28 Pemienye TekCTOBBIX 3a1a4. 110 Bubmaorexa ITOK
https://m.edso00.ru/f2a226e2

29 Pemrenne TekCTOBBIX 3a1a4. 1210 bubnmorexa LIOK
https://m.edso0.ru/f2a228a4

30 KonTponbhas padbota no teme 13.10 bubmuoreka [IOK
"HatypanbHble uncna". https://m.edsoo.ru/f2a242a8

31 [TeprieHIUKYIIIPHBIC TIPSIMBIE. 1010 bubmorexa TIOK
https://m.edso00.ru/f2a24442

32 [TepnieHauKYyIApHBIE IPSMBIE. L0 bubmiorexa LIOK
https://m.edso00.ru/f2a24596

33 [TapamienpHble IpsSIMBIE. 1010 bubmmorexa LIOK
https://m.edsoo.ru/f2a248d4

34 [TapamienpHble IpsSIMBIE. 910 bubmmorexa LIOK

https://m.edsoo.ru/f2a24a32
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PaccrosiaHue MCXKAY ABYMs TOYKaMH,

20.10

35 OT TOYKH 10 MPSIMOM, JUIMHA Bubnnorexa [IOK
P . https://m.edsoo.ru/f2a24776
MapIIpyTa Ha KBaJipaTHOU CETKE.
Paccrostarie Mex 1y IByMS TOYKAMH, 23.10
36 OT TOYKH JI0 TIPSIMOM, JITTMHA
MapIIpyTa Ha KBaJpaTHOU CETKe
Paccrosinue mex BYMsI TOUKaMHU, 24.10
Hyf[ Y bubnmoreka [JOK
37 OT TOYKH JI0 MPSAMOM, JUTHHA
. https://m.edso0.ru/f2a24eb0
MapIpyTa Ha KBaJAPaTHOU CETKE
OOGBIKHOBEHHAs pOOb, OCHOBHOE 25.10
38 CBOMCTBO ApOoOH, COKpAIICHUE bubmorexa LIOK
0 APODH, CORPATH https://m.edsoo.ru/f2a261fc
npobei.
OOGBIKHOBEHHAs pOOb, OCHOBHOE 26.10
39 CBOMCTBO JpOOH, COKpaIeHuE Bubmorexa ITOK
'R0 APODIL, Cortpatl https://m.eds00.ru/f2a26670
npobei
OOGBIKHOBEHHAs JpO0b, OCHOBHOE 27.10
40 CBOICTBO Jpo0OH, COKpaIlleHUE bubnmorexa LOK
0 AAPODIL, COKP https://m.eds00.ru/f2a26936
npobeit
OOGBIKHOBEHHAs Jpo0b, OCHOBHOE 6.11
41 CBOICTBO Jpo0OH, COKpaIleHUE bubnmorexa LOK
0 AAPODHL, COPA https://m.edsoo.ru/f2a26ab2
npobeit
42 CpaBHeHHE U YIIOPSIIOYMBAHNE 711 bubnuotexa [JOK
Ipobeii. https://m.edsoo.ru/f2a2721e
43 CpaBHEHHE U YIIOPSITIOYNBAHNE 8.11 bubmorexa [JOK
npoOei https://m.edso0.ru/f2a2749e
44 CpaBHEHHE U YIIOPSITOYNBAHNE 0.11 bubnuotexa [JOK
npoOei https://m.edsoo.ru/f2a275ac
45 Jecatuunblie ApoOU U METpHUECKast 10.11 bubmuoreka [IOK
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cucTeMa Mep

https://m.edsoo.ru/f2a2638c

46 JlecssTuHbIe IPOOH U METpUIECKast 13.11
CUCTEMa Mep.
Apudmernueckue 1eiCTBUA C 14.11
47 OOBIKHOBEHHBIMH H JIECATUYHBIMHA Bu6mmorexa [OK
APOBIMI https://m.edsoo.ru/f2a276c4
ApudmMeTniecKkue IeHCTBUS C 15.11 i OK
48 OOBIKHOBEHHBIMU U IECATHYHBIMU ubimorexa I
NPOGIME https://m.edsoo.ru/f2a277dc
Apudmerndeckue 1eHCTBHS C 16.11
49 0OBIKHOBEHHBIMH U JIECSITHUHBIMU Bubmmoreka [IOK
APOGAMH https://m.edsoo.ru/f2a27d40
Apudmerndeckue 1eiHCTBHS C 17.11
50 OOBIKHOBEHHBIMHU U JIECATUYHBIMHA Bubmmorexa LIOK
ApoGsMH https://m.edsoo.ru/f2a27ec6
Apudmerndeckue 1eHCTBHS C 20.11
51 OOBIKHOBEHHEIMH U JIECATHYHLIMU bubmiorexa IOK
ApoGIMH https://m.edsoo.ru/f2a27c00
52 OTHONICHUE 21.11 bubmoreka IIOK
' https://m.edsoo.ru/f2a282c2
53 OTHOIIIEHHE. 22.11
23.11
54 JleneHue B JaHHOM OTHOILIEHHH. but6mmorexa [IOK
https://m.edsoo.ru/f2a28448
55 Jlenenue B JaHHOM OTHOIIICHHUU. 24.11
27.11
56 Macurra6, npornopuus. brbmorexa [IOK
https://m.edsoo.ru/f2a28a7e
57 Macuta0, npornopiusi. 28.11 bubmuoreka [IOK
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https://m.edsoo.ru/f2a28c22

58 [TonsTHE TIpOLICHTA o bubmorera HOK
pott ' https://m.edso00.ru/f2a28d76
30.11 bubmuorexa [JOK
IT .
59 ORTHE MpOHeHTa https://m.edsoo.ru/f2a28efc
Brrunciienre npoieHTa OT BeIMYUHbI 1.12 bubmuorexa [JOK
60 N
Y BEJIMYMHBI 110 €€ MPOLIEHTY https://m.edsoo.ru/f2a29064
61 Brrunciienre npoieHTa OT BeIMYUHbI 4.12 bubmuorexa [JOK
Y BEJIMYUHBI 110 €€ IPOLEHTY https://m.edsoo.ru/f2a291e0
62 Brruucnenue nporenTa ot BETUYUHBI 0.12
Y BEJIMYMHBI 110 €€ IPOLICHTY
63 Bprumnciienre nporeHTa oT BeJIMYUHbI 6.12
Y BEJIMYUHBI 110 €€ MPOLIEHTY
64 Pernienne TeKCTOBBIX 3a/1ad, /.12 bu6mmoteka [IOK
coJieprKalux Apoou u https://m.edso00.ru/f2a26512
MIPOLICHTHI.
65 Pemenne TekcTOBBIX 3a1ad, 8.12 bu6nuorexa [IOK
coJieprKalix ApoOU U MPOIICHTHI https://m.edso0.ru/f2a2818c
66 Pemenne TekcToOBBIX 33/1a4, 11.12 but6mmorekxa [IOK
coJiepKamux JpoOu U MPOIEHTHI https://m.edso00.ru/f2a29546
67 Pernienne TeKCTOBBIX 3a/1ad, 12.12 but6mmoreka [IOK
coJieprKalix ApoOU U MPOIICHTHI https://m.edso0.ru/f2a29a46
68 KonTponbhas padbota no teme 13.12 bubmuoreka [IOK
"dpobu". https://m.eds00.ru/f2a29d34
[TpakTrueckas paboTa 1o Teme 14.12
69 "OTHOIIEHUE UIHHBLI OKPY)KHOCTH K bubnmorexa LIOK
.. " by https://m.edsoo.ru/f2a29bea
eé nuameTpy".
70 OceBas cummerpus. LlenTpanbHas 15.12 bubmuoreka [IOK
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CUMMETpPUSA https://m.edsoo.ru/f2a2509a
7 OceBas cummetpus. LleHTpanbHas 18.12 bubnmoreka [JOK
CHUMMETPHUA. https://m.edso00.ru/f2a25428
19.12 bubmuorexa [JOK
72 IT .
OCTPOCHHE CHMMETPHIHBIX (QUTyp https://m.edsoo.ru/f2a252ca
20.12 bubmuorexa [JOK
7 IT .
3 OCTPOCHHE CHMMETPHHBIX (Uryp https://m.edsoo.ru/f2a257fc
72 [IpakTuyeckas padora o Teme 21.12 bu6mmoreka [IOK
"OceBas cummerpus'". https://m.edso00.ru/f2a2598c
75 CummeTpusi B IPOCTPAHCTBE el brbmmorexa LOK
p poctp ' https://m.edsoo.ru/f2a25ae0
[Ipumenenue OykB ISl 3aMUCH 25.12
76 M:TeMaTI/IquKIZ)I: Bli QKCHUN U bubmmorexa LIOK
. P https://m.edsoo.ru/f2a2b274
[Ipennoxenuil.
77 byKkBeHHBIC BBIpaKEHUS U YUCIIOBBIE 26.12 bu6nuoreka [IOK
IOJICTAHOBKH. https://m.edsoo.ru/f2a2b972
78 bykBeHHbIE paBEHCTBA, HAX0XKJIEHUE 27.12 bu6muoreka [IOK
HEU3BECTHOI'O KOMIIOHEHTA. https://m.edsoo.ru/f2a2bada
79 bykBeHHbIE paBEHCTBA, HAX0XKJIEHUE 28.12 bubmuoreka [IOK
HEU3BECTHOTO KOMIIOHEHTA. https://m.edsoo.ru/f2a2bbe8
29.12 bubmorexa [JOK
80 O :
OpMYyIE https://m.edsoo.ru/f2a2bd14
0.01 bubmorexa [JOK
81 Dopayer https://m.edsoo.ru/f2a2be40
89 YeTbIpEXyroapHUK, IPUMEPBI 10.01 bubmuoreka [IOK
YETBIPEX YT OJIbHUKOB. https://m.edsoo.ru/f2a2al9%
83 [IpssMOyTOTPHUK, KBaAPAT: CBOMCTBA 11.01 bubnuotexa [JOK
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CTOPOH, YIJIOB, THarOHAJICH

https://m.edsoo.ru/f2a2a2f2

84 [TpstMmOyTONBbHUK, KBAApAT: CBOMCTBA 12.01
CTOPOH, YIJIOB, JUaroHaJIeH.

85 N3mepenne yrios. Bunbr 15.01 bubnmoreka [JOK
TPEYTOJIbHUKOB. https://m.edsoo.ru/f2a2a75c

86 N3mepenune yrioB. Bunbl 16.01 bubnmoreka [JOK
TPEYTOJIbHUKOB. https://m.edsoo.ru/f2a2ab94

17.01 bubmuorexa [JOK

87 HepumeTp MoroyrombHiica. https://m.edsoo.ru/f2a29eb0

88 [TepumeTp MHOTOYTOJIBHUKA. 18.01

89 [Tnomane Gurypsl. 19.01

90 [Tnomane Gurypsl. 22.01

91 DopmyJIbl TIEPUMETPA U TUIOLIAIN 23.01
MPSIMOYTOJIbHHKA.

92 DopMmyIbl IEpUMETPa U IIOIIAAH 24.01
MPSIMOYTOJIbHHKA.

03 [TpubnmxEénHOE N3MepeHne 25.01
riomaau Guryp.

94 [TpakTrueckas paboTa 1o Teme 26.01 bu6muoreka [IOK
"ITnomanp kpyra". https://m.edsoo.ru/f2a2ae8c
KonTtponbhas pabora o teme 29.01

95 "Boipaxkenus ¢ OykBamu. OUrypsl Ha
MJI0CKOCTH".

30.01 bubnmnoreka [JOK
% Henste rcra. https://m.edSO(I)l.ru/fZabeGC
97 [enbie yucna. oot bubmorexa [JOK

https://m.edsoo.ru/f2a2c07a
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1.02 bubmuorexa [JOK
98
Henre mmena https://m.edsoo.ru/f2a2c17e
99 Mopyne uyncia, reomerpudecKas 2.02 bubnuorexa IIOK
UHTEpIIpETalusa MOAYJI. https://m.edsoo.ru/f2a2c886
100 Moayns uncia, reoMeTpudecKas 5.02 bubnmoreka [JOK
HHTEpIIpeTanys MOAYJI. https://m.edsoo.ru/f2a2ca3e
101 Monyib yncina, reoMeTpruiecKast 6.02 bu6muoreka [IOK
HHTEPIIPETAIUS MOIYJIS. https://m.edsoo.ru/f2a2cba6
102 Monynb uncia, TeoMeTpudecKas 7.02
UHTEPIPETALIS MOTYIIS.
103 Mopnynb yncna, reoMeTpruecKas 8.02
MHTEpIIpETaLs MOAYJISL.
104 YucnoBble MPOMEKYTKH. 0.02
105 [TonoxxurenpHbIC U OTPULIATEIHHBIC 12.02
qrcra.
106 [TonoxurenpHBIE U OTPULIATEIbHBIE 13.02
qHcla.
107 CpaBHEHHE MOJTOKUTEIBHBIX U 14.02 bubnmnoreka [JOK
OTPHULIATEIIBHBIX YHACEN. https://m.edsoo.ru/f2a2ce30
108 CpaBHEHUE MOJIOKUTEIBHBIX U 15.02 bubmmorexa LIOK
OTPULATEIIbHBIX YHCEIL. https://m.edsoo.ru/f2a2cf48
109 CpaBHEHUE MONOKUTEIBHBIX U 16.02
OTPULATENIbHBIX YHCE.
110 CpaBHEeHUE MONOKUTEIBHBIX U 19.02
OTPULATENIbHBIX YHCEN.
111 CpaBHEHHE MOJTOKUTEIBHBIX U 20.02

OTPUIATCIIBHBIX YHUCCII.
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Apudmernaeckue I1eUCTBUS C

21.02

112 [10JIOKUTEILHBIMU U Bubmuorexa [IOK
OTpPHLATEBHBIMI YHCITAMHU https://m.edso0.ru/f2a2d830
ApudmeTndeckue IeHCTBUS C 22.02 Bt oK

113 MOJIOKUTEITBHBIMH H uomoreka L]
OTPHLATEIbHBIMH YHCIAME https://m.edsoo.ru/f2a2d984
ApudmeTndeckue IeHCTBUS C 26.02

114 MOJIOKUTEIBHBIMU U Bubmmorexa [IOK
OTPHLATEIBHBIMH YHCIAME https://m.edsoo.ru/f2a2dab0
Apudmernueckue 1eUCTBUS C 27.02 i oK

115 HOJIOKUTEIBHBIMH 1 ubmoreka I
OTpHIATETEHBIMH THCIAMH https://m.edsoo.ru/f2a2ddee
Apudmernueckue I1eUCTBUS C 28.02 i oK

116 [10JIOKUTEILHBIMU U uomorexa I
OTPULIATENLHBIMH YHCIIAMHU https://m.edsoo.ru/f2a2defc
Apudmernueckue I1eUCTBUS C 29.02 B oK

117 HOJI0KUTEIBHEIMU 1 ubmoTeka I
oTpHuLaTe ca https://m.edsoo.ru/f2a2e384

TPUIATEIbLHBIMA YHCIIAMHI
Apudmernueckue I1eUCTBUS C 1.03 B oK

118 HOJI0KUTEIBHEIMU 1 ubmoTeka I

oTpuLaTe ca https://m.edsoo.ru/f2a2e5f0

TPUIATEIbLHBIMA YHCIIAMHI

Apudmerndeckue 1eHCTBHS C 2.03

b K
119 TIOJIOKHUTENBHBIMU U ubmmorexa 1O

https://m.edsoo.ru/f2a2e762

OTPHIIATEIbHBIMU YHCITAMHU

ApudmeTrndeckre IeHCTBUS C 4.03 i oK

120 MOJIOYKUTEILHBIMH 1 nommoreka L]
OTPULATE/bHBIMH HCIIAMH https://m.edsoo.ru/f2a2eb90

121 Apudmernueckue IeiCTBUS C °.03 bu6muoreka [IOK
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ITOJIOKHUTCIIBbHBIMHA U
OTpULIATCIIBHBIMU YU CIIaMU

https://m.edsoo.ru/f2a2ecf8

122

Apudmerndeckue 1eicTBUS C
HOJIOKUTEILHBIMU
OTPHIIATEIbHBIMU YUCIAMU

6.03

bubmuorexa [JOK
https://m.edsoo.ru/f2a2eel0

123

Apudmernueckue neiicTBus ¢
MOJIOKHUTEITHLHBIMH U
OTPULIATEIBHBIMU YHCIIAMH

7.03

bubmuorexa [JOK
https://m.edsoo.ru/f2a2f248

124

Apudmernueckue IeHCTBUS C
MOJIO)KUTEIBHBIMU U
OTPULATENIbHBIMU YUCIIaAMU

11.03

125

Apudmernueckue JeHCTBUS C
MOJIO)KUTEIBHBIMU U
OTPULATENIbHBIMU YUCIIaAMU

12.03

126

Apudmernueckue IeiHCTBUS C
MOJIOKUTETILHBIMU U
OTPUIIATEIILHBIMU YUCITIAMH

13.03

127

Apudmerndeckue 1eHcTBUS C
HOJIOKUTETBHBIMU U
OTpPULIATENIbHBIMU YHCIAMU

14.03

128

Apudmernueckue IeHCTBUS C
MIOJIO)KUTEIIbHBIMU U
OTpPULIATEJIbHBIMU YHCIAMU

15.03

129

Apudmerndeckue 1eHCTBUS €
MOJIOKUTETBHBIMH U
OTPHIIATEIbHBIMU YUCIAMU

18.03

130

Apudmernueckue IeHCTBUS C
MIOJIO)KUTEIBbHBIMU U

19.03
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OTpULATCIIbHBIMU Y CJIaMU

20.03 bubmuorexa [JOK
131 Perenne TeKCTOBBIX 3a7a4.
https://m.edsoo.ru/f2a3035a
21.03 bubmuorexa [JOK
132 P .
3 CHICHHE TERCTOBBIX Sa/at https://m.edsoo.ru/f2a304c2
22.03 bubmuorexa [JOK
133 P .
CHICHHE TERCTOBBIX Sa/at https://m.edsoo.ru/f2a305e4
1.04 bubmuorexa [JOK
134 P .
CHICHHE TEKCTOBbIX 3alat https://m.edsoo.ru/f2a30706
KonTponbHas paboTa no remam 2.04
135 "ByKkBEHHbIE BBIPAKECHHUS.
[TonoxuTenbHbIC U OTPULIATEIILHBIC
gucaa"
[TpsimoyronbHas cucteMa KOOpAUHAT 3.04 bubnmnorexka JOK
136
Ha INIOCKOCTH. https://m.edsoo.ru/f2a30ca6
137 KoopauHatsl TOUKM Ha TJIOCKOCTH, 4.04 bu6mmoteka [IOK
abcuucca U OpANHATA. https://m.edsoo.ru/f2a311d8
5.04 Bu6morexa IJOK
138 CronbyaTnie OBBIE JUarpa .
TOJDHATEIC H KPYTOBBIC JIHArDaMMbT https://m.edsoo.ru/f2a3178c
139 [TpakTuyeckas pabora o Teme 8.04 bubmuoreka [IOK
"ITocrpoenue quarpamm’". https://m.edsoo.ru/f2a318ae
Pemenne TekCcTOBBIX 3a/1a4, 9.04
140 COJIepXKalInX JIaHHBIE,
MpEe/ICTaBICHHbBIE B TA0IMIIAX U Ha
Hwnarpammax.
Pertenne TeKCTOBBIX 3a/1ad, 10.04
141 CoZEpKAIUX JTAHHBIE,

MMpEaACTaBJICHHLIC B Ta6n1/1uax 1 Ha
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JuarpaMmmax

[TpssMOYTOJIBHBIN TTapaJIICICITHITC], 11.04
142 Ky0, Ipu3Ma, MupamMuia, KOHYC, Bubmmorexa LIOK
HHIHH, map i chepa https://m.edso00.ru/f2a319c6
[TpsiMOYTOJIbHBI TTApaIICICIIHITS]I, 12.04
143 KyO, mpu3Ma, mupamMuaa, KOHycC, Brbmorexa [IOK
HUTHIIP, map u chepa https://m.edsoo.ru/f2a31afc
144 N300paskeHre mMpoCTPaHCTBEHHBIX 15.04 bubnmoreka [JOK
duryp. https://m.edsoo.ru/f2a3206a
145 N300paxeHne npocTpaHCTBEHHBIX 16.04
uryp
[Tpumepsl pa3BEPTOK 17.04
146 MHOTOTPAaHHUKOB, LIWJIMHAPA U
Konyca.
[IpakTuyeckas pabora o Teme 18.04
147 "Co3aHne Moeneit brbmorexa [IOK
MPOCTPAHCTBEHHBIX huryp” https://m.edsoo.ru/f2a3252e
148 [Toustre 00bEMA; € TMHUIILI 19.04 but6mmorekxa [IOK
U3MepeHus 00béMa. https://m.edsoo.ru/f2a321c8
O0BEM IPSAMOYTOIBHOTO 22.04
149 napaenenunena, kyoa, Gopmyisl bubmorexa IJOK
oGBEMa https://m.edsoo.ru/f2a3234e
O0BEM IPAMOYTOIBHOTO 23.04
150 napajuiesienumnena, kyoa, Gopmysst
O06néma.
[ToBTOpenwue. [leicTBHs ¢ 24.04
151 HaTypaJbHBIMU YHCIIAMH. brbmorexa LIOK

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

[ToBTOpeHnue. [leiicTBus C 25.04
HaTypaJbHbIMU YHCIIAMH. BuGmorexa [[OK
152 https://m.edsoo.ru/f2a32a9c
[ToBTOpenue. JleicTBus C 26.04
153 OOBIKHOBEHHBIMHU JPOOSIMH. bu6mmoteka [IOK
https://m.edsoo.ru/f2a32bd2
IToBTOpeHnue. [leicTBus C 29.04
154 OOBIKHOBEHHBIMH JIPOOSIMH. Bubmorexa [OK
https://m.edsoo.ru/f2a3312c
[ToBTopenue. JlenictBus ¢ 30.04
JECATUYHBIMU APOOSIMHU. bubnmnoreka [JOK
155
https://m.edso00.ru/f2a33352
IToBTOpenue. [lelicTBus C 3.05
156 JECATUYHBIMU APOOSIMHU. bubnuotexa [JOK
https://m.edso00.ru/f2a33596
IToBTOpeHnue. [lenicTBus ¢ 6.05
JECATUYHBIMU ¥ OOBIKHOBEHHBIMHU BuGanorexa LIOK
157 Apo0sMHu. :
https://m.eds00.ru/f2a33780
[ToBTOpeHnue. [leiicTBus C 7.05
p A bubmmorekxa [IOK
158 JECTUYHBIMH IPOOSMHU.

https://m.edsoo.ru/f2a338h6
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[ToBTOpenue. Penienne TeKCTOBBIX

8.05

159 aat. bubnmoreka [JOK
https://m.edsoo.ru/f2a339ce
IToBTOpeHue. Pemenne TeKCTOBBIX 12.05
160 aat. bubnmoreka [JOK
https://m.edsoo.ru/f2a33ad2
IToBTOpenue. ['eomerpruueckuii 13.05
161 Mateprai. bubmuorexa [JOK
https://m.edsoo.ru/f2a33bd6
[ToBTOopenue. I eomeTpuueckuit 14.05
MatepHall. bubmuorexa [JOK
162
https://m.edsoo.ru/f2a33f46
[TosTopenue. I'eomeTpudeckuii 15.05
163 MaTepual. bubnuotexa [JOK
https://m.edsoo.ru/f2a340b8
IIpoMexxyTouHas aTTecTarus. 16.05
164 KonTponbhas pabota. Bu6mmorexa [IOK
https://m.edso00.ru/f2a3420c
[TosTopenue. [Tponopuum. 19.05
165 P POTIOPH bubnuorexa [JOK

https://m.edsoo.ru/f2a3432e
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20.05

IToBTopenue. [Iponopuumn. 21.05
166 1 bubmuorexa [JOK
https://m.edsoo.ru/f2a34478
167 [ToBTopenue. [IporeHTHI. 1 22.05
IToBropenue. IIponeHTsI. 23.05
168 1 bubmuorexa [JOK
https://m.edsoo.ru/f2a3482e
IToBropenue. [IponeHTHI. 26.05
bu6mmoteka [IOK
169 1
https://m.edsoo.ru/f2a34950
IToBropenue. IIponeHTHI.
170 1 bubmuorexa [JOK
https://m.edsoo.ru/f2a34d2e
OBUIEE KOJIMYECTBO YACOB I1O 170

I[TPOTPAMME
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Ilpunoscenue 2 x padoyen
nporpamMMe o MareMaTrmke

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC (AJITEBPA)

KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 [ToHsiTHE paIMOHAILHOTO YUCIA 1
5 Apudmernueckue IeHCTBUS C 1
palMOHAILHBIMU YU CIIAMU
3 Apudmernueckre IeHCTBUS C 1
palMOHATILHBIMU YU CIIAMU
4 Apudmernueckre IeHCTBUS C 1
palMOHAILHBIMU YU CIIAMU
5 Apudmernueckue IeHCTBUS C 1
palMOHATILHBIMU YU CIIaMU
6 Apudmerndeckue 1eHCTBUS € 1
paroHaIbHBIMU YHCTIAMU
7 CpaBHeHue, ynopsounBaHue 1
PalMOHATIBHBIX YHCE
8 CpaBHeHue, ynopsigounBaHue 1
PalMOHATIBHBIX YHCE
9 CpaBHeHue, ynops/104MBaHue 1
parroHaIbHBIX YUCEI
10 Crenens ¢ HaTypalbHBIM 1 bubnuorexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTYpaJIbHBIM 1 bu6muoreka [IOK
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oKa3aTrejieM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaIbHBIM bubnmoreka [JOK
IOKa3aTeJIEM https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HaTypaIbHBIM bubnmoreka [JOK
IOKa3aTeJIEM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTYpaJIbHBIM
OoKa3aTeiIeEM
15 Pemienne ocHOBHBIX 3aj1a4 Ha JpooH,
MPOLEHTHI U3 peaIbHOM MPAKTUKHU
16 Pemienne ocHOBHBIX 3a71a4 Ha JpooOH,
MIPOLEHTHI U3 peaIbHOM MPAKTUKHU
17 Pemenre ocHOBHBIX 3aj1a4 Ha ApooOH,
MPOLEHTHI U3 peaIbHOM MPAKTUKHU
18 Pemenre ocHOBHBIX 3aj1a4 Ha ApoOH,
MPOLEHTHI U3 peaIbHOM MPAKTUKHU
19 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOKHUTEJIN HATypalbHBIX YHCEIl
20 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIM HATypalbHbIX YHCEIl
21 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIIMOHAITEHOCTH
99 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPONOPIMOHATBHOCTH
93 Peanwubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMOPIMOHATEHOCTH
24 Peanbubie 3aBucumoctu. [psmas u

06paTHa;1 MMPpONOpHUOHAIIBHOCTH
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Konrponbnas padora mo reme

25 n n
PanponasipHbIe yncia
26 bykBeHHBIE BEIpaKeHUS bubmorera OK
Y P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTuMble 3HAYCHUS
NIEPEMEHHBIX
28 Dopmynsl
29 Dopmybl
[TpeoOpazoBanre OyKBEHHBIX
30 BBIPAKEHHM, pPACKPBITHE CKOOOK 1 bubmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fafa
NPUBEJICHHE TIOA00OHBIX CIIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
31 BI)I: a)KI;HI/Iﬁ ack ZII’(FI/IG CKOOOK 1 bubmmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fd70
MPHUBEICHUE TIOJJOOHBIX ClIaraeMbIX
[TpeoOpazoBaHre OYKBEHHBIX
32 BBIPQ)KEHUH, PACKPBITHE CKOOOK H
MpuBeIeHNE TTOJOOHBIX CllaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIp)KEHUH, pacCKphITHE CKOOOK U
MPHUBEICHNE TIOJJOOHBIX ClIaraeMbIX
34 CBoOIICTBa CTETICHU C HATYPAITLHBIM bubnmnoreka [JOK
I0Ka3areyiemMm https://m.edso00.ru/7f421382
35 CBoIICTBa CTETICHU C HATYPAITBLHBIM bubnmnoreka [JOK
MIOKa3aTeJeM https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTETICHU C HATYPAITLHBIM bubnmoreka [JOK
MIOKa3aTeJeM https://m.edsoo.ru/7f4218be
37 MHoro41eHb! bubnunorexa [JOK
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https://m.edsoo.ru/7f42276e

bubmuorexa [JOK
38 Mrorotnerbt https://m.edso00.ru/7f422930

39 CroxeHue, BRIUMTaHUE, YMHOKCHHE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubmuorexa [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OUJICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnmnoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopMybl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a

44 DopMynbl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIIbl COKpAILIEHHOTO bubmuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyIbl COKPAIIEHHOTO bubnuotexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2

47 DopMyIbl COKpALIEHHOTO bu6muoreka [IOK
YMHOKEHUS https://m.edso00.ru/7f4251d0

48 PaznoxeHnre MHOTOYICHOB Ha bubmmorexa [JOK
MHOKUTEIIN https://m.edso00.ru/7f423312

49 Pasnoxxenrne MHOTOWIEHOB Ha but6mmorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe

50 Pasnoxxenrne MHOTOYICHOB Ha but6mmoreka [IOK

MHOXXHUTCIIN

https://m.edsoo.ru/7f4239de
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PasnoxxeHne MHOrOYWIEHOB Ha

o1
MHO>KUTEIH
59 Konrponbnas padora mo reme
"AnreOpanyeckue BhIpaKeHHS "
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUN
JIuHeitHOEe ypaBHEHUE C OJHOM
o4 NIEPEMEHHOM, pellieHue JTUHEHHBIX
yYpaBHEHUU
JIuneitHoe ypaBHEHUE ¢ OJJHON
55 e eMeHHO}I;Ip CIIICHUE JII/IHHeﬁHLIX bubamorexa LHOK
P oP https://m.eds00.ru/7f420482
ypaBHEHUU
JIlunelinoe ypaBHEHUE ¢ OAHOU
56 IIEPEMEHHOM, pELICHUE JIMHEMHBIX
ypaBHEHUI
57 Pemenue 3amay ¢ TOMOIIBIO but6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ moMompio but6mmoreka [IOK
yYpaBHEHUHU https://m.edso00.ru/7f420806
59 Pemrenne 3a1a4 ¢ MOMOIILIO bu6nuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemrenne 3a1a4 ¢ MOMOIILIO bu6nuorexa [IOK
ypaBHEHUU https://m.edso0.ru/7f420e6e
61 JIuneliHoe ypaBHEHUE C 1ByMs bu6muoreka [IOK
MePEMEHHBIMH U €T0 rpadux https://m.edso00.ru/7f427c32
62 Jluneiinoe ypaBHEHUE C IBYMS bubnuotexa [JOK
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NEPEMEHHBIMH U €T0 TpaduK

https://m.edsoo.ru/7f427e8a

CucremMa JIByX JIMHEHHBIX YPAaBHEHUI

bubmuorexa [JOK

63 C IByMs IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 CucreMa JIByX JIMHEHHBIX YPAaBHEHU
C IByMsI [IE€PEMEHHBIMU
65 CucremMa JIByX JIMHEHHBIX YPAaBHEHUU
C IBYMsI IEPEMECHHBIMU
66 CucreMa 1ByX JUHEMHBIX YpaBHEHUN
C IByMsI IE€PEMEHHBIMU
67 Pemenue cucrem ypaBHCHHIA bubmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHCHHIA bubmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHHI brbsmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHeHHI
71 Pemenne cucreM ypaBHeHUI
79 KonrtponbHas pabora no reme bu6muoreka [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsamoi brbmorexa [JOK
https://m.edsoo.ru/7f41de76
bubnmnoreka [JOK
& Hucrosbe MpoMexyTi https://m.edsoil.ru/7f41dfr2
75 YucnoBble NPOMEKYTKH
76 PaccrostHEe MEXTy ABYMS TOYKAMHU
KOOPJIMHATHON IIPSIMOM
77 Paccrositnue Mex 1y IByMsl TOUKaMH
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KOOPJHMHATHOM IIPSIMOU

78 [IpsamoyrosibHas cucTeMa KOOPJIUHAT bubnmoreka [JOK
HA TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyrosbHas cucTeMa KOOpJAUHAT bubnmoreka [JOK
HA TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpauKoB, 3a1aHHBIX bu6mmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aTaHHBIX
dbopmynamu
83 [Tpumeps! rpadukoB, 3a1laHHBIX
dbopmynamu
84 UYrenue rpad)uKoB peabHbIX bubnuorexa [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpadMKoB pearbHBIX
3aBUCUMOCTEN
bu6nuorexa [IOK
86 IT
OHATHE (YHKILIH https://m.edsoo.ru/7f41ef06
87 I'paduk pyHKIIUN
bu6nuorexa [IOK
88 Csoii i
BOfCTBA pymHicuuit https://m.edso00.ru/7f41f078
bu6nuorexa [IOK
89 Csoii i
BOHCTBA pyHKLIMIL https://m.edsoo.ru/7f41f1fe
bu6nunorexa [JOK
90 Jluneit
HHclinaz pyniuns https://m.edso00.ru/7f427282
91 Jluneiinas QyHKIMS bubmuoreka [IOK
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https://m.edsoo.ru/7f427412

[Toctpoenue rpadmka TUHEHHON

bubmuorexa [JOK

92 1
byHKIIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka THHEHHON 1
byHKIUA
94 ['padux pynxmmm y =[x| 1
95 I'padux hyakumm y =[X| 1
96 KoHnTponbHas pabota 1o Teme 1 bu6mmoteka [IOK
"Koopaunats! u rpadpuku. OyHkuun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHNE OCHOBHBIX MOHATUHI U
97 METOHO0B Kypca 7 Kiacca, 00001eHne 1 Bubmiorexa LIOK
HU P ’ - https://m.edso0.ru/7f429c6¢c
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
98 METOJIOB Kypca 7 kiacca, 00001ieHue 1 bubmoreka HOK
. ’ https://m.edso0.ru/7f429f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX OHIATUN U
99 METOIOB Kypca 7 Kitacca, 0000IIeHIE 1 bubmmorexa [IOK
HU P ’ . https://m.edso00.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiacca, 00001enne 1 Bubmuorexa IJOK
HU P ’ B https://m.edsoo.ru/7f42a27a
3HAHUI
101 HToroBast KOHTpoOJIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX OHIATUN U
102 METOIOB Kypca 7 Kiracca, 0000IeHne 1 Bubmorexa IJOK
Hv P ’ H https://m.eds00.ru/7f42a900
3HAHUHI
OBIIEE KOJIMYECTBO HACOB I10 102

[TPO'PAMME
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8 KJIACC (AJITEBPA)

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne aTa OBBIE
Tema ypoka Koutpoabn | IlpakTnue Aat tuppoBL!
n/n Bcero u3yueHusi| oOpa3zoBaresibHbIE
ble padoThI ;1:61;“ pecypesI
1 KBagpaTHbIi KOpEeHb U3 YKCIa 1 >0 bubmorexa TOK
P P ' https://m.eds00.ru/7f42d452
0.09 bu6mmoteka [IOK
2 ITo e 00 aIOHAJILHO cie. 1
o MPPALHMORATLHOM HHCH https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TPUOTNIKCHUS 1 8.09
UPPAIMOHATILHBIX YHCEI.
4 JlecsiTHuHBIC TPUOTNKCHHUS 1 12.09
HUPPAMOHAIILHBIX YUCE.
JlelicTBUTENbHBIC YUCIIA. 1 12.09
CpaBHeHUE JICHCTBUTEIIBHBIX YHCEI. 1 15.09
CpaBHeHUE JICHCTBUTEIIBHBIX YHCEI. 1 19.09
8 ApudmeTrueckuii KBaapaTHbIIKOPEHb. 1 19.09
9 YpaBHeHnue Buaa X2 = a. 1 22.09
10 CBoiicTBa apu(pMeTHUECKUXKBaIPATHBIX 1 26.09 bubmuoreka [IOK
KOpHEH. https://m.edso00.ru/7f42d862
1 CBoiicTBa apu(pMeTHUECKUXKBaIPATHBIX 1 26.09 bubmuoreka [IOK
KOpHEH. https://m.edso0.ru/7f42d862
[IpeoOpa3oBaHue YHCIOBBIX BBIPAKECHHH, 29.09 Eus OK
12 coJiepKalluX KBaJpPaTHbIE KOPHHU. 1 nbnuorexa 11
https://m.edsoo.ru/7f42dd26
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[TpeobpazoBanHue YUCIOBBIX

3.10

13 BBIpAKEHUM, COJEPIKAIITUX bubmorera HOK
P > CoAepratl https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHH.
[IpeoOpazoBanue YUCTOBBIX 3.10
14 BBI:I) a)KI;HI/Iﬁ coepIKaIINX bubmorexa LIOK
P > COACPRatl https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHHU.
[IpeoOpazoBanue YUCTOBBIX 6.10
15 BBI:I) a)KI;HI/Iﬁ coZepIKaIINX bubmmorexa [IOK
P > CoAcRatl https://m.eds00.ru/7f42e262
KBaJIpaTHBIC KOPHHU.
16 CTeneHb ¢ MeNbIM MToKa3aTeieM 1010 bubmorexa HOK
H ' https://m.edsoo.ru/7f4354a4
CranmapTHas 3auch YHCIA. 10.10
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T JIEMEHTapHBIX YaCTHUIL 0 bubnuorexa [JOK
KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY>KaIoIIeM MHpE.
18 CBoOIICTBa CTENIEHU C IIEJIBIM 13.10 bubnuotexa [JOK
MOKa3aTeyieM. https://m.edso0.ru/7f435648
19 CBoIICTBa CTENIEHU C TEJTBIM 17.10 bubnuotexa [JOK
MOKa3aTeyieM. https://m.edso0.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM 17.10 bubmmoreka [IOK
MOKa3aTeyieM. https://m.edso0.ru/7f435648
21 CBoiicTBa CTENEHU C IIEJIBIM 20.10 bubnuotexa [JOK
MOKa3aTeyieM. https://m.edsoo.ru/7f43599a
99 CBoiicTBa CTENEHU C 1IEJIBIM 24.10 bubnuotexa [JOK
MOKa3aTeyieM. https://m.edso0.ru/7f435ed6
23 KBaznparHsil TpEéxuiieH. 24.10
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24 KBanpaTHblil TpEXUIEH. 27.10
25 Paznoxxenue kBaapaTHOTO 711 bubnmoreka [JOK
TpEXUICHA HA MHOKUTEIH. https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBaapaTHOTO 711 bubnmoreka [JOK
TpEXUICHA HA MHOKUTEIH. https://m.edsoo.ru/7f42fd38
KountponbHast pabora mo temam 10.11 BuG OK
27 "KBagparubie kopuu. CrerneHu. nosmorexa I
KBazpaTHbIi Tpexien” https://m.edsoo.ru/7f42ec80
14.11 bu6mmoteka [IOK
28 Anreb 0
firebpartaecia Apobe https://m.edsoo0.ru/7f430382
JlonycTumble 3HaYEHUS 14.11
29 MEPEMEHHBIX, BXOJSIINX B
anreOpandecKre BRIPaKEHUS
JlonycTumble 3HaYEHUS 17.11
30 MIEPEMEHHBIX, BXOAIINX B
anreOpanvdecKue BEIPAKEHUS
31 OcHOBHOE CBOMCTBO 2111 bubmuoreka [IOK
anreOpanyeckoit 1podu https://m.eds0o.ru/7f4308e6
21.11 but6mmoreka [IOK
32 C Oeil
OXpatticiiue ApobeH https://m.edsoo.ru/7f430a8a
24.11 but6mmoreka [{OK
33 C oOeil
OXpatticiiue ApobeH https://m.edsoo0.ru/7f430f44
28.11 Bu6morexa IJOK
34 C oOeil
Okpattiertie Apobert https://m.edsoo.ru/7f430f44
35 CroxxeHue, BBIMUTaHUE, YMHOXKEHUEU 28.11 bubnuotexa [JOK
JeneHre anreOpandeckux Ipooei https://m.edsoo.ru/7f43128c
1.12 B K
36 CrnosxeHue, BBIYUTaHNUE, YMHOKEHUE nommorexa LIO

https://m.edsoo.ru/7f4315c0
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U JIeNICHHE aNreOpanvecKkux apooei

37 CrnosxeHue, BBIYUTaHUE, YMHOKEHUE 5.12 bubmuorexa [JOK
U JIeTieHue anredpanyeckux apooeit https://m.eds00.ru/7f4318¢2
38 CrnoxeHue, BBIMUTaHHE, YMHOKCHUE 5.12 bubnmoreka [JOK
U JIcJICHHEe anreOpandecKkux apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3zoBaHue BhIpaXKEHUH, 8.12
39 coJieprKalux anredpandeckue bubmorera OK
https://m.edso00.ru/7f43259c
Ipodu
ITpeobpasoBanue BBIPAKECHUIHA, 12.12
40 CoJIeprKaNIux anreOpandecKue bubmorexa LHOK
P P https://m.edsoo.ru/7f432736
Ipodu
[IpeoOpa3zoBaHue BhIpaKEHUH, 12.12
41 coJIepXKalux anredopandeckue bubmorexa LHOK
Acpratl P https://m.edsoo.ru/7f432736
Ipodu
42 KonTponeHnas pabora 1o reme 15.12 bubnnorexa [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
43 KBaapatHoe ypaBHeHUe 1912 Bubnmorexa [IOK
AP P https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE 1z Bubmiorexa LIOK
s P https://m.edsoo.ru/7f42eela
45 Hemnonnoe KkBapaTHOE ypaBHEHHUE etz brbmiorexa LIOK
AP P https://m.edsoo.ru/7f42eela
46 Dopmyna KOpHEH KBaIpaTHOTO 26.12 bubnnorexa [IOK
ypaBHEHUS https://m.edso00.ru/7f42f158
47 dopmyna KOpHEH KBapaTHOTO 26.12 bubnnorexa [IOK
ypaBHEHUS https://m.edso0.ru/7f42f3f6
48 Dopmysa KOpHEH KBaJAPaTHOIO 29.12 bubnnorexa [IOK
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ypaBHCHHS https://m.edsoo.ru/7f42f5a4
0.01 bubmuorexa [JOK
49 T B
copenta Bretd https://m.edsoo.ru/7f42fef0
0.01 bubmuorexa [JOK
B
50 Teopema Buera https://m.edso00.ru/7f430076
51 Pemenue ypaBHeHui, CBOAAIIMXCSA K 12.01 bu6mmoteka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHui, cBOAALIMXCA K 16.01 bu6mmoreka [IOK
KBaJIpaTHbIM https://m.edso0.ru/7f43c3d0
[Ipocretimme anpoOHO- 16.01 bu6nuoreka [IOK
53
palMOHAJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoOHO- 19.01 bubnuorexa [JOK
palLMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pelmenue TekcToBBIX 3a7a4 ¢ 23.01 bubnmnoreka HOK
MOMOILIBIO KBAJIPaTHBIX YPAaBHEHUI https://m.edso0.ru/7f42f75c
56 Pemiennie TEKCTOBLIX 3a/1a4 C 23.01 bubmorexa IIOK
IIOMOILBIO KBaIPaTHBIX YPaBHEHUM https://m.edsoo.ru/7f42f8f6
57 KonTponsnas pabora o reme 26.01 bubmorexa IIOK
"KBaznparHble ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
JluHelHOE ypaBHEHUE C ABYMS 30.01
58 HepEeMEHHBIMH, €ro rpauk,
IpPUMEpPHI PELLICHUS] YpAaBHEHH B
LIEJIBIX YHCIIaxX
JluHenHOe ypaBHEHUE C ABYMS 30.01
59 NEepEeMEHHBIMH, €ro rpauk,

IPUMEPHI PEeLIeHNUs YpaBHEHUH B
LEJbIX YHCax
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60

JIuHeitHoe ypaBHEHUE C IByMsI
NEpPEMEHHBIMH, €T0 rpauk,
NpUMEPHI PEeLICHUS YpaBHEHUH B
LEJbIX YHCaxX

2.02

61

Pemenue cucrem aAByX JIMHEHHBIX
YPaBHEHUH C IByMs [IEPEMEHHBIMU

6.02

62

Pemenue cucrem aAByX JIMHEHHBIX
YPaBHEHUH C IByMs [IEPEMEHHBIMU

6.02

63

Pewenue cucrem IByX JMHEMHBIX
YpaBHEHUH C IByMs [IEPEMEHHBIMU

9.02

64

[Tpumepsl perieHus cucTem
HEJIMHEHHBIX YpaBHEHUH C IBYyMs
NEPEMEHHBIMU

13.02

65

[TpuMepsl peleHns cucTeM
HEJIMHENHBIX YPAaBHEHHUH C IBYMs
IIEPEMEHHBIMU

13.02

66

['padmueckas uHTEpHIpETALIUS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI TI€pEMEHHBIMU

16.02

but6mmoreka [{OK
https://m.edsoo.ru/7f43d6d6

67

['padmueckas uHTEpHIpETALIUS
YPaBHEHHUS C IBYMs IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

20.02

but6mmoreka [{OK
https://m.edsoo.ru/7f43d6d6

68

Penrennie TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPABHEHUI

20.02

69

Penrenuie TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPaBHEHHI

27.02
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Pemienne TEKCTOBBIX 3a/1a4 C

27.02

70 .
MOMOIUIBIO CUCTEM yYpaBHEHUI
71 Yucnossle HEPABEHCTBA U UX 1.03
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX °.03
CBOMCTBA
73 HepaBeHCTBO ¢ 01HOI epeMeHHOiH 5.03
74 Jlunelinbie HEpaBEHCTBA C OJTHOM 12.03 bubnmoreka [JOK
MEPEMEHHOM U UX peIICHUE https://m.edso00.ru/7f42c692
75 JIvHeiHbIe HEPaBEHCTBA C OAHOM 12.03 bubnuorexa [JOK
IIEPEMEHHOM U UX PELIECHUE https://m.edso0.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OHOM 15.03
MEPEMEHHOI U UX pelIeHue
77 CucreMbl TUHEINHBIX HEPABEHCTB C 19.03 bubnmnorexka HOK
OJHOI MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHENHBIX HEPABEHCTB C 19.03 bubmuoreka [IOK
OJIHOY NIEPEMEHHOM U UX peIlIEHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHENHBIX HEPABEHCTB C 22.03
OJHOM MEPEMEHHON U UX PELICHUE
N306paxeHue pereHus JIMHEHHOTo 2.04 B OK
oTeKa
80 HEPABEHCTBA U UX CUCTEM Ha nosmoreka L
T p—, https://m.edsoo.ru/7f42c9e4
N300pakeHue perieHus TMHEHHOro 2.04 5ub OK
81 HEpaBEHCTBA U MX CHCTEM Ha nommoreka L
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPsIMOi
82 KontponpHasa paboTa o remam °.04

"HepasenctBa. CucteMbl
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ypaBHEHHUI"

9.04 bubmuorexa [JOK
83 IT
OHATHE yHKILH https://m.edsoo.ru/7f433c12
84 O06u1acTh OIpeneneHus: U MHOKECTBO 9.04 bu6mmoreka [IOK
3HaYeHUH YHKINH https://m.edsoo.ru/7f433d84
85 CriocoOsbI 3a1anust PyHKIIHIA 12.04
86 I'padux dyrKIIMMA 16.04
87 CgoiicTBa QyHKIIUU, UX 16.04
oToOpakeHHe Ha Tpaduke
38 UreHue u mocTpoeHue rpagukoB 19.04
byHKIMi
89 [Tpumeps! rpadukoB QyHKIIHIA, 23.04
OTpaKAIOIIUX PEAbHBIE MPOLIECCHI
() , OIMCHIBAIOIIIME 23.04
00 | osparuyio nporopiuonarbisie biGmmorera LIOK
PATHYIO HIpOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpapuKu
91 ['nnep6ona 26.04
92 ['nnep6ona 30.04
30.04 bubmorexa [JOK
93 r =X
padpHK dymiuin y https://m.eds00.ru/7f4343e2
3.05 bubmmorexa [JOK
94 r =X
pacpu pymicuai y https://m.edso00.ru/7f434572
Oynkmum Y =X2, Yy = X3, y= VX, y = 7.05
95 |x|}']r :(bwi/ecmey emeHz/{e ’ Bubmmorexa LIOK
> That™ P . https://m.edsoo.ru/7f434d38
YPaBHEHU U CHCTEM YPaBHCHHIA
96 Oyukmun Y =X2, Yy = X3, y= VX, y = 7.05 bubnmnoreka [JOK

[x|; Tpaduueckoe pernieHue

https://m.edsoo.ru/7f434eb4

153


https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

YPAaBHEHUU U CUCTEM YPaBHEHUU

[ToBTOpEHHE OCHOBHBIX MOHATHH U 14.05
97 METOJIOB KYPCOB 7 M 8 KJIacCOB 1 Bubmiorexa LIOK
AOB P . ’ https://m.edsoo.ru/7f4371aa
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U 14.05
bubmuorexa [JOK
98 METOJIOB KypcoB 7 M 8 KJIaccoB, 1
. https://m.edsoo.ru/7f43736¢
00001IEeHEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U 17.05
99 METOJIOB KYpCOB 7 U 8 Kj1accoB 1 Bubinorexa [IOK
P . ’ https://m.edso0.ru/7f437510
000011IeHE 3HAHUI
[ToBTOpEHHE OCHOBHBIX TOHSATHIA U 21.05
100 METOIOB KYPCOB 7 U 8 KJIaCCOB 1 bubmuorexa HIOK
P . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAaHUI
21.05 bubnuorexa [JOK
101 n 6 1
TOTOBAL KOHTpOIbHAs pabota https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATHH U 24.05
102 METOJIOB KypcOB 7 M 8 KJ1acCoB 1 bubnmorexa LOK
. ’ https://m.edso00.ru/7f437858
000011IeHE 3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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9 KJZIACC (AJITEBPA)

KoanyecTBo yacoB DJIEKTPOHHbBIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoannere | - Hpakruaeckue u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThbI pecypenr
PanonanbpHbIC YKCIIa, 6.09
1 UppaIMOHATILHBIC YUCIIA, KOHCUHBIC U 1
OECKOHEUHBIC IECATHYHBIC IPOOH
MHOXeCTBO JCHCTBUTEILHBIX YHCET, 7.09
2 JIefiCTBUTEIILHBIE YUCIIA KAK 1
OECKOHEUHBIC JICCATHYHBIC IPOOU
B3auMHO 0/IHO3HAYHOE COOTBETCTBHE 7.09
3 MEXy MHOXECTBOM JICHCTBUTEIBHBIX 1
YHCENT U MHOXKECTBOM TOUEK
KOOPJIMHATHOM IPSIMOU
CpaBHEHHUE JICHCTBUTEIBHBIX YUCET, 13.09
4 apupMeTHUeCcKue NeHCTBUS C 1
JCHCTBUTEILHBIMU YHCITAMHU
5 [TpuOIMKEHHOE 3HAUYEHHE BEJUYUHBI, 1 14.09
TOYHOCTh MPHOIMKEHHSI
OKpyTJIEHHE YUCEN 1 14.09
OxkpyTJIcHHE YHCEeT 20.09
3 [TpukKIKa 1 OLIEHKA PE3yIbTaTOB 1 21.09
BBIYMCIICHUI
9 [TprkuaKa U OLIEHKA PE3yIbTATOB 1 21.09
BBIYUCIICHUH
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JInnelinoe ypaBHeHue. Pemienue

27.09

bubmuorex [JOK

10 . .
YpaBHEHUH, CBOAALINUXCS K TUHENHBIM https://m.edsoo.ru/7f43bf66
11 JInnelinoe ypaBHeHue. Pemienue 28.09
YpaBHEHUH, CBOASAIIMXCS K TUHEHHBIM
KBangpatHoe ypaBHeHue. Pemienne 28.09
12 aB}II)eHI/Iﬁ ;pOILSIH_II/IXCH K bubmorexa LIOK
P ’ https://m.edso0.ru/7f43c542
KBaIPaTHBIM
KBanparHoe ypaBHeHue. Pemienue 4.10
13 aBHEHUH, CBOJISAIINXCS K bubmorexa HOK
P ’ https://m.edso0o.ru/7f43c542
KBaJPaTHBIM
14 bukBagpaTHbie ypaBHEHUS >10 bubmorexa HOK
P P https://m.edso0.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS >4 bubmorexa HOK
P P https://m.edso0.ru/7f43c3d0
IIpumMepsl penieHust ypaBHEHUN 11.10
16 TpPEThEN U YETBEPTOU CTENEHEHN
pa3ioKeHuEeM Ha MHOXKUTEIH
IIpumepsl penieHns ypaBHEHUN 12.10
17 TPETbEN U YETBEPTOU CTEIICHEHN
pa3oKeHuEeM Ha MHOXKUTEIH
18 Pemenue npoOHO-panioHaIbHBIX 12.10 bu6muoreka [IOK
yYpaBHEHUU https://m.edso00.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHbIX 18.10 bu6muoreka [IOK
ypaBHEHUH https://m.edso00.ru/7f43c9b6
20 Pemenne TekCTOBBIX 3a/1a4 19.10
anreOpanvdecKuM METOI0M
21 Pemenue TekcToBBIX 3a1a4 19.10

aﬂre6paI/I‘-ICCKI/IM METOJOM
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Pemenne TeKCTOBBIX 3a7a4

25.10

22
anredpandeckuM MEeTOA0M
23 KonTponbHas pabota mo Teme 26.10
"YpaBHeHUsI C OJHON TTepEeMEHHOIT"
24 VYpaBHeHuUE ¢ ABYMS IEPEMEHHBIMH 1 26.10 bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHHE C JIBYMS IEPEMECHHBIMH H 8.11 bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YpaBHEHUM 9.11
C IByMsI IEPEMEHHBIMU U €€ PEILICHUE
97 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM 9.11
C IByMsI IEPEMEHHBIMU U €€ PEIICHUE
28 Cucrema 1ByX JMHEHHBIX YPABHEHUM 15.11
C IByMsI IEPEMEHHBIMU U €€ pEILICHUE
29 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM 16.11
C IByMsl IEPEMEHHBIMU U €€ pellIeHne
Pemenue cucrem 1ByX ypaBHEHHIH, 16.11
b K
30 OJIHO M3 KOTOPBIX JIMHEHHOE, a IPyroe nommorexa 110
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cuctem 1ByX ypaBHEHMI, 22.11
b K
31 OJHO U3 KOTOPBIX JJUHEUHOE, a IPYroe nommorexa [O
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEHU
Pemenne cuctem 1ByX ypaBHEHMI, 23.11
32 OJTHO U3 KOTOPBIX JINHEWHOE, a IPyroe
— BTOpPOH CTEIICHU
33 Pemenuie cuctem IByX ypaBHEHHIH, 23.11

OIHO U3 KOTOPBIX HHHCﬁHOC, a Ipyroe
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— BTOpPOH CTENICHU

['paduueckas UHTEPIIpETAIIS 29.11
34 CUCTEMBI YpaBHEHUI € IByMs
[IEpEMEHHBIMU
35 Pemenne TekcToBBIX 3a7a4 30.11
anreOpanvdecKuM Criocooom
36 Pemenune TekcToBBIX 3a1a4 30.11
anredOpanvdecKuM Criocooom
37 KonTponbhas pabota no Teme 6.12
"CucreMbl ypaBHEHUI"
38 HucnoBsle HEPABEHCTBA U UX /.12
CBOMCTBA
39 HucnoBble HEPABEHCTBA U UX 7.12 bubnmnoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOM 13.12 bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeiiHbIe HEpaBEHCTBA C OJHOM 14.12 bubnuotexa [JOK
MIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43af08
42 JInHeliHbIE HEPABEHCTBA C OJJHON 14.12 bubmuoreka [IOK
MIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C 20.12
OJIHOY NIEPEMEHHOM U UX pEeLlIEHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C 21.12
OJHOI MEPEMEHHON U X PEIIECHUE
45 CucTembl TMHENHBIX HEPABEHCTB C 21.12
OJHOI MEPEMEHHON U UX PEIICHUE
46 KBazpaTHble HEpaBEHCTBA U UX 27.12 bubmuoreka [IOK
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pelicHue https://m.edsoo0.ru/7f43b098
47 KBaapaTHbie HEpaBEHCTBA U UX 28.12 bubnmoreka [JOK
peluieHue https://m.edsoo.ru/7f43b21e
48 KBaapaTHbie HEpaBEHCTBA U UX 28.12 bubnmoreka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX 10.01
pelieHue
50 KBazpaTrHble HEpaBEHCTBA U UX 11.01
peleHue
I'padpuueckas nHTEpIpETALINA 11.01
pad pripera bu6mmoteka [IOK
o1 HEPaBEHCTB U CHCTEM HEPABEHCTB C
https://m.edso00.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['padmueckas unTepnperanus 17.01
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMs1 IEPEMEHHBIMU
53 KonrponbHas padora no reme 18.01
"HepaBencraa"
54 KBanpatuunas QyHkius, e€ rpaduk u 18.01 bubmuoreka [IOK
CBOMCTBA https://m.edso00.ru/7f4396¢6
55 KBanparuunas ¢pyHkus, e€ rpaduk u 24.01 bubmuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u 25.01 bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGomna, KOOPAUHATHI BEPIIMHBI 25.01 bubnuotexa [JOK
napaboIIbl, OCh CHMMETPUU Mapadoibl https://m.edsoo.ru/7f439eb4
58 [Tapabosna, KOOpIMHATHI BEPILIUHBI 31.01 bu6muoreka [IOK

napaboIIbl, OCh CHMMETPUU Mapadoibl

https://m.edsoo.ru/7f43a03a
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[Tapabona, KOOpAUHATHI BEPIIUHBI

1.02

bubmuorexa [JOK

59 napaboJibl, 0Cb CHMMETPUHU MapadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapabosa, KOOpAUHATHI BEPIIMHbI 1.02 bubmmoreka [IOK
napaboJIbl, 0Cb CHMMETPUH ITapadoIIbI https://m.edsoo.ru/7f43a31e
61 [Tapa6oma, KOOpAUHATHI BEPIIUHBI 7.02 bubnmoreka [JOK
napaboJIbl, 0Cb CHMMETPHUH ITapadoIIbI https://m.edso00.ru/7f43a526
62 [TapaGosna, KOOPAUHATHI BEPIIMHbI 8.02
napaboJibl, 0Cb CHMMETPUHU MapadoIIbl
63 I'padukn Gynkumii: y = KX, y = kx + 8.02
b, y=Kk/X, y=x3, y=vX, y=|X|
64 I'padukn Gynkumii: y = kX, y = kx + 14.02
b, y=Kk/x, y=x3, y=vX, y=|X|
65 I'paduku Gyaxmumii: y = kx, y = kx + 15.02
b, y=Kk/X, y=x3, y=vX, y=|X|
66 I'padukn Gynkumii: y = kX, y = kx + 15.02
b, y=k/x, y=x3, y=vX, y=|X|
67 I'padukn Gynkumii: y = kx, y = kx + 21.02
b, y=k/x, y=x3, y=vX, y=|X|
68 I'paduku Gyaxmmii: y = kX, y = kx + 22.02
b, y=k/x, y=x3, y=vX, y=|X|
69 KonTponbhas pabota no teme 22.02 bubmuoreka [IOK
"@yHKIUKn" https://m.edsoo.ru/7f43ab84
70 IToHsTHE YKCITOBOM 28.02 bu6nuorexa [IOK
MOCJIEJOBATEIbHOCTH https://m.edsoo0.ru/7f43e6¢c6
3aanue MociIeI0BaTEILHOCTH 29.02
71 pEKyppeHTHON hopMyIoit 1 bubmorexa [JOK

dbopmyIoit N-To YieHa

https://m.edsoo.ru/7f43ebda
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79 Apudmernueckas 1 reoMeTpUIecKas 29.02 bu6mmoreka [IOK
porpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmerndeckas 1 reoMeTpUIecKas 6.03 bubmmoreka [IOK
[IpOIrpeccuun https://m.edsoo.ru/7f43f3b4
Dopmyisl N-TO wieHa 7.03
apuQMeTUYECKOI U reOMeTPUUECKOI bubmmoreka [IOK

74 .
MPOrpPECCH, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
Dopmyisl N-TO WwieHa 7.03

75 apuQMeTUYECKOI U reOMeTPUUECKOI bubnuorexa [JOK
MPOTPECCHIl, CyYMMBbI IEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
®opmynsl N-TO YeHa 13.03

76 apuQMeTUYECKOI U reOMeTPUUECKOI bubnuorexa [JOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
®opmyiibl N-TO uiIeHa 14.03

77 apu(MeTHUECKON U TeOMeTPUIECKON bubmuoreka [IOK
MPOTPECCHI, CYMMBbI IEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
dopmyisl N-TO wieHa 14.03

78 apu(MeTHUECKON U TeOMeTPUIECKON bubmuoreka [IOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edso00.ru/7f43f8a0
YJICHOB
N3o00pakeHne 4IeHOB 20.03

79 apu(MeTHUECKONW U TeOMETPUIECKOMH

MPOTPECCHIl TOUKaMH Ha
KOOPAMHATHOU INIOCKOCTH

161


https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

80

H300paxeHne 4ieHoB
apuQMETHIECKON 1 TeOMETPHIECKON
IIPOrpECCUM TOYKaMU Ha
KOOPJIMHATHOM IJIOCKOCTH

21.03

81

JInHelHbI 1 KCIIOHEHIIUATIbHBIN
pocT

21.03

82

CroxHbI€ TPOLIEHTHI

3.04

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

83

Crno’xHbI€ MPOLIEHTHI

4.04

bu6mmoteka [IOK
https://m.edsoo.ru/7f4401a6

84

KoHTpoinbHas pabora 1o Teme
"YyCII0BbBIE TOCIIEN0BATEILHOCTH"

4.04

bu6mmoteka [IOK
https://m.edsoo.ru/7f440418

85

IToBTOpEHHE, 0000IICHUE 1
CHCTEeMAaTU3alMs 3HaHUH. 3aIiCh,
CpaBHEHUE, NECUCTBUS C
JICUCTBUTEIILHBIMU YUCJIAMU,
YHUCIIOBAs TpsMast

10.04

86

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. [IpoIeHTsI,
OTHOLICHUS, IIPONOPLUHU

11.04

87

[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTU3alus 3HaHUM.
Oxpyrienue, NpuOIKeHUE, OIICHKA

11.04

88

[ToBTOpenue, 06001IeHUE U
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a/1a4 apH(PMETHICCKUM
CII0COO0OM

17.04

but6mmorexa [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenwue, o0o0IICHHE U

18.04

bubnuoreka [JOK
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cucTeMatusanys 3HaHui. Pemenune
TEKCTOBBIX 33724 apu(PMETHICCKUM

https://m.edsoo.ru/7f443cd4

crocobom
[ToBTOpEeHHE, 0000IICHUE U 18.04

90 cucreMarusaius 3HaHui. Pemienue bubnmoreka [JOK
TEKCTOBBIX 3aJ71a4 apu(PMETUICCKIM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEeHME, 0000IICHUE U 24.04

01 cHUcTeMaTu3alus 3HaHUM. bubnuorexa [JOK
[TpeoOpa3zoBanue anredOpandeckux https://m.edsoo.ru/7f4441ca
BBIPXXCHUH, JOITYCTHMBIE 3HAYCHUS
[ToBTOpEHHE, 0000IICHUE U 25.04

92 cHUcTeMaTu3alus 3HaHUM. bubnuorexa [JOK
[IpeoOpazoBanue aaredOpandecKux https://m.edso0o.ru/7f444364
BBIPAXXCHHH, JOITYCTHMBIE 3HAYCHUS
[ToBTOpEHHE, 0000IICHUE U 25.04

93 cHUcTeMaTu3alus 3HaHUM. bubnuotexa [JOK
[TpeoOpa3zoBanue anredbpandeckux https://m.edso0o.ru/7f4446f2
BBIPXXCHHH, JOITYCTHMBIE 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U 8.05

94 cHUcTeMaTu3alus 3HaHUM. bubnuotexa [JOK
[TpeoOpa3oBanue anredpanuecKux https://m.edsoo.ru/7f444a94
BBIPXXCHHH, JOITYCTHMBIE 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U 15.05

95 cucTemMaTu3anus 3HaHu. OyHKIK: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YYCHHBIX https://m.edso00.ru/7f444c56
byHKIII

96 [ToBTOpeHME, 0000IICHHE 1 16.05 bu6mmoreka [JOK
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cucremMaTusanus 3HaHui. OyHKINU:
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX

byHKIUH

https://m.edsoo.ru/7f444f44

97

[ToBTOpeHUEe, 0600IICHNE 1
cucremMaTusauus 3HaHui. OyHKIHU:
IIOCTPOEHHUE, CBOMCTBA U3YYCHHBIX

byHKIMHA

16.05

bu6nmmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHuEe, 0600IICHNE 1
cucTeMaru3anus 3HaHui. OyHKIUK:
IIOCTPOEHHUE, CBOMCTBA U3YYCHHBIX

byHKIUH

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpEeHME, 0600IICHNE 1
cUucTeMaTu3alus 3HaHUM.
I'paduueckoe penieHue ypaBHEHU 1
HX CUCTEM

bubmuorexa [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3anus 3HaHUM.
I'paduueckoe perieHne ypaBHeHUM U
UX CHCTEM

101

Hrorosas KOHTPOJIbHAA pa60Ta

102

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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Ilpunoscenue 3 k padodeil mporpamme mno

MaTEMaTHKE

KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHMUE no reomerpnu B 7 Kjiacce ¢ y4eTOM NPOrpaMMbl BocnuTaHusi Ha 2023-24 y4eOHbIi ro.

Ne | Tema ypoka KoJunvecTBO 4acoB Hara Buabl, popmbl
n/ HU3Yy4YeHUs KOHTPOJISA
BCEro KOHTPOJIbH | MPaKTHYecK

. blepaldoThl | HepadoThI

1. | Touku u npsmeie. (IIB Moayns Bueypounas 1 0 0 5.07 | YcTHbIit ompoc;
JIESITEJIbHOCTD )

2. | Touku u psMBbIE. 1 0 0 8.07 | YcTHbIit ompoc;

3. | Otpe3ok u ero muHa. 1 0 0 12.07 | YcrHslii onpoc;

4. | Otpe3ok u ero JUIMHA. 1 0 0 15.07 | YcrHsbI# onpoc;

5. | Jlyu. Yron. Usmepenue yrios. (IIB Moayns 1 0 0 19.07 | YcrHslii onpoc;
BHeypouHast 1esITeTbHOCTB )

6. | Jlyu. Yron. U3mepenue yrios. 1 0 0.25 22.09 | TectupoBanue;

7. | CmexHbIC U BEpTHKAILHBICYTJIBI. 1 0 0 26.09 | YcrHslit onpoc;

8. | CMexHbIe U BEpTUKAIbHBIE YTJIbIL. 1 1 0 29.09 | [TucemeHHbIH

KOHTPOJIb;

9. | IlepneHOUKYISIpHBIE TPSIMBIE. 1 0 0 3.10 | YcrHbrii ompoc;
(ITIB Mogyns IlpodopuenTarus)

10.| Konutposbhas pabota Ne 1 mo reme 1 1 0 6.10 | KonrpomnbHas pabora;

«[Ipocreiinme reomeTpudeckue GUrypbl HUX
CBOMCTBAY.
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11.| Paborta ¢ mpocTeHITuMHU YepTeKaAMH. 0.25 10.10| YcrHsI# onpoc;
(I1B Monyns [TpodopuenTtarusi)

12.| M3mepeHue NMHEHHBIX UYTJIOBBIX BETUYHH, 0.25 13.10 | [IpakTtuyeckas pabora;
BBIYUCIICHHE OTPE3KOB HYTJIOB.

13.| M3mepeHue IMHEHHBIX MYTJIOBBIX BETUYHH, 0.5 17.10 | IIpaktrueckast paboTa;
BBIYUCIICHHE OTPE3KOB HYTJIOB.

14.| Ilepumetp u miowanb GUryp, COCTaBICHHBIX 0 20.10 | YcrHslit onpoc;

U3 NPSAMOYTOJIbHUKOB.
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15.| TloHsATHE O paBHBIX TPEYTOJIbHUKAX U TICPBUIHBIC 24.10 | YcrHbIN onpoc;
MPEJICTABICHUSIO PABHBIX (KOHIPYIHTHBIX)
durypax.

16.| TlepBblit mpU3HAK PABEHCTBA TPEYTOJILHUKOB. 27.10 | YcTHBIH ompoc;

yr 5

17.| Bropoii mpu3HaKk paBeHCTBA TPEYTOIbHUKOB. 7.11 | YcTHBIH ompoc;

18.| TlepBblii U BTOPOU MPU3HAKK PABCHCTBA 10.11 | ITucrmeHHBIH
TPEYrOJIbHUKOB. KOHTPOJIb;

19.| Tperuit npu3HaK paBEeHCTBA TPEYTOILHUKOB. 14.11| YcrHBIH onpoc;

20.| TloBTOpeHme U cucTeMaTU3anus y4eOHOTO 17.11 | CamooruieHka ¢
Matepuaina o teme "llpu3Haku paBeHCTBa MCIIOJIb30BaHUEM
TPEYrOJIbHUKOB". «O1IEHOYHOTO JIHCTay;

21.| KonrponbHas pabota Ne2"IIpuznaku 21.11| KonTposbHaspabora;
paBEeHCTBA TPEYTOJbHUKOB" .

22.| Tlpu3Haky paBEHCTBANPSIMOYTOIBHBIX 24.11| YcTHBIH onpoc;

TPEYroJIbHUKOB.
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23.| TlpusHaku paBeHCTBA MPSMOYTOJIBHBIX 28.11 | YcrHbIi onpoc;
TPEYrOJILHUKOB.

24.| CBoiicTBO MeHMAHBI MPSIMOYTOJIBHOTO 1.12 | Yerusrii ompoc;
TPEyroJbHUKA.

25.| PaBHOOenpeHHbIE M PABHOCTOPOHHHUE 5.12 | YcTHBIi ompoc;
TPEYrOJbHUKH.

26.| PaBHOOEIpEHHBIN TPEYTOJBHHUK U €TI0 CBOWMCTBA. 8.12 | IlucemeHHbII

KOHTPOJIb;
27.| PaBHOOeIpeHHBIN TPEYTOJIBHUK U €r0 CBOMCTBA. 12.12 | YcrHBIH onpoc;
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28.

[Ipu3Haku paBHOOEIPEHHOTO
TPEYroJibHUKA.

15.12

YcTHbIM onpoc;

29.| Tlpusnaku paBHOOEAPEHHOTO 19.12 | ITucrmeHHBIN
TPEyroJbHUKA. KOHTPOJIb;

30.| IIpotuB OobIIEH CTOPOHBI TPEYTOIBHUKA JICHKUT 22.12 | TectupoBaHnue;
OOJBIINIA YTOJI.

31.| Ilpocreiimme HEpaBEHCTBA BTEOMETPHH. 26.12 | YcTHbIi onpoc;
HepaBeHcTBO TpeyroyibHUKA.

32 | HepaBeHCTBO TpeyroibHHKA. 29.12 | TectupoBaHnue;

33| HepaBeHCTBO TOMaHOM. 9.01 | YcrHsrii ompoc;

34 | IlpsMoyrosbHbIi TpeyrojabHUK ¢ yriom B 30°. 12.01 | [TucbmeHHbIi

KOHTPOJIb;
35| IlepBbie MOHATHA O OKA3aTEIbCTBAX B 16.01| YcrHsIii onpoc;

TCOMETPHH.

36 | KonrtponpHas padora Ne 3mo Teme 19.01 | KontponbsHas
«TpeyronbHUKNY. pabora;
37 | TlapamnensHbIE IPSIMBIE. 23.01| YcrHsIit onpoc;
(I1IB Monayns [IkoabpHBIH YpOK)
38| IMapaiienbHbIC IPSMBIC. 26.01 | [TucemeHHBIN
KOHTPOJIb;
39| IpusHaku mapaIeNbHOCTH MPSIMBIX. 30.01 | YcrHslit ompoc;

169



40

[Tpu3Haky napayuieTbHOCTH MPSAMBIX.

2.02

ITuceMeHHEBIN
KOHTPOJIb;

41

[Tareiit noctynat Esxkiuaa. (I1B Mogyns
BHeypouHas 1esTebHOCTb)

6.02

VYceTHBII 0o1poc;

42 | CpoiicTBa MapaieIbHBIX MPSMBIX. 9.02 | Ycrnbiii ompoc;

43| CpoiicTBa mapayICIbHBIXITPSMBIX. 13.02 | YcrHsI# onpoc;

44| Pemenue 3a/1a4 10 TEME MapauIeIbHOCTh 16.02 | [TuceMeHHBbIH
MPSIMBIX. KOHTPOJIb;
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45| TlpusHak mapajaieabHOCTH MPSMBIX Yepe3 20.02 | YcrHblii onpoc;
PABEHCTBO PACCTOSHUI OT TOYEK OJHOM MPSAMOM
JI0 BTOPOMl IPSIMOM.

46 | Cymma yrioB TpeyrojbHHUKau MHOTOYTOJIbHUKA. 27.02 | YcrHblit onpoc;

47| Pemenue 3amay no reme Cymma yrioB 2.03 | [TucbMeHHBIIH
TPEyroJbHUKA. KOHTPOJIb;

48 | BHemHue yriasITpeyroibHUKA. 6.03 | YcrHsIii ompoc;

49 | BHemHue yribITPeyrojibHUKA. 9.03 | [IucbmeHHbII

KOHTPOJIb;

50 | KonutponbHas padota Ne 4 1o Teme 13.03 | KorrponbHas
«[TapamrensHblie mpsimbie. Cymma yriioB pabora;
TPEYTOJILHUKA.

51.| OKpyXHOCTb, XOpJIbl 1 TUAMETPBI, UX 16.03 | YcrHslit onpoc;
CBOMCTBA.

(IIB Monayns IIkonbHbIH ypoK)

52.| OKpyXHOCTb, XOpJIbl U TUAMETPBI, UX 27.03 | TectupoBanue;
CBOMCTBA.

53.| KacarenbHas K OKpYKHOCTH. 30.03 | YcrHsIit onpoc;

54.| KacarenbHas K OKpYXHOCTH. 3.04 | ITucbMeHHBbIN

KOHTPOJIb;
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55.| Pemenue 3amau o teme"KacarenbHast K 6.04 | YcTHBIit ompoc;
OKPY>KHOCTH.

56. OxpyXHOCTb, BOIHCAaHHAsB YTOJL. 10.04 | YcrHslii onpoc;

57.| Tlonstue o 'MT, npuMmeHeHue B 3a/1a4ax. 13.04 | YcrHsI# onpoc;

58.| Meroa reoMeTpUYECKUX MECT TOYEK B 3a/1a4ax 17.04 | YcrHslii onpoc;
HATOCTPOCHUE.

59.| buccekTpuca u cepeAMHHBIN NEPICHIUKYISAP KakK 20.04 | YcrHbIl onpoc;
TEOMETPUYECKUE MECTA TOYCK.

60.| OmnmcanHas U BIECaHHAS OKPYKHOCTH 24.04 | YcTHbI# onpoc;

TPEyroJbHUKA.
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61.| OnmcanHas U BIUCAHHAS OKPYKHOCTH 1 27.04 | IluceMeHHBIT
TPEYroJibHUKA. KOHTPOJIb,
62 | Pemenwue 3amay. 1 4.05 | TectupoBanue;
63| T'eomeTpuueckue MOCTPOCHHUS. 1 8.05 | [TpakTnueckas
pabora;
64 | 3agaun Ha MOCTPOCHUE. 1 11.05| [IpakTuyeckas
pabora;
65| IloBTopenue u o6oOIICHHE. 1 15.05| YcrHbI# onpoc;
HadasnpHbIe reOMeTpUYeCKHUe CBEICHUS. YTIIbL.
66 | IloBTOopenue u 0600IICHHE. 1 18.05| YcrHslii onpoc;
TpeyroyJbHUKH.
67| IloBTOopeHue u 06001IECHHE. 1 22.05| YcTHblit onpoc;
3aauu Ha NOCTPOCHHUE.
68 | IloBTOopenue u 0600IICHHE. 1 25.05 | [IpoBepounast pabora
3a1auy Ha OCTPOEHUE.
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHME 1o reomerpun 8 kiacc

Neqi/ Aara Tema ypoka
n IU1aH ‘ daxt
Yer1pipéxyroabuuku — 12 yacos
1. 14.09 [Tapannenorpamm, €ro npu3HaKu.
2. [6.09 [Tapanienorpamm, ero cBoicTBa.
3. [11.09 ITpstmoyronbHUK, poMO, KBaapaT, X IPU3HAKU.
4, 113.09 [IpssmoyronbHUK, pOoMO, KBapaT, UX CBOMCTBA.
5. |18.09 Tpanerusi.
6. |20.09 Pemenue 3ama4 o teme «Tpaneuuns».
7. 125.09 PaBHoOenpenHas Tpamnemusi.
8. [27.09 [TpsimoyronbHast Tpanenus.
9. [2.10 VY 1BoeHNE MEIUAaHBL.
10. [4.10 [IpuMeHeHne yaABOCHUS MEIHUAHBI.
11. 19.10 LlenTpanpHast CHMMETPHSI.
12. (11.10 Konumponsnas paboma Nel no meme « HemuipexyzonoHuku.
Teopema @ajieca M TeopeMa 0 NPONOPIHHOHAJBHBIX 0TPe3KaX, N0A00HbIE TPEYI0JbHUKHN — 15 yacoB
13. 16.10 Teopema ®aneca u TeopemMa 0 IPOMOPITUOHATLHBIX OTPE3KAX.
14. 18.10 Teopema Daneca u TeopemMa 0 MPONOPIUOHATBHBIX OTPE3KaX.
15. |23.10 CpenHsist TUHUS TPEYroJIbHUKA.
16. |25.10 3anaun o teme «CpenHss JMHUS TPEYTOJbHUKAY.
17. 6.11 Tpaneuus, €€ cpeaHss TUHUS.
18. [8.11 3anauu 1o Teme «CpeiHsisl IUHUS TPaNelumny.
19. | 1311 [TponopumoHanbHbIe OTPE3KHU, TOCTPOCHUE YETBEPTOTO MPOMOPIHUOHATIBHOIO OTPE3KA.
20. (15 CBoiicTBa IIEeHTpa Macc B TPEYroJbHUKE.
21. | 20.11 [Tono6HbBIE TPEYTOIBLHUKH.
22. 2 IepBblii MpU3HAK MOA00US TPEYTOIHLHUKOB.
23. 2 Bropoii npu3Hak moo0usi TpeyroJbHUKOB.
24. [29.11 Tperuit npr3HaK M0J00US TPEYTrOJIbHUKOB.
25. 4.12 Pemenwue 3anay mo Teme «l1o100HbBIE TPEYTOTBEHUKID.
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26. [6.12 IToBTropenue o teme «I10700HBIE TPEYTOIBHUKIY.
27. 1112 Koumponvnas paboma Ne2nomeme «Iloooonble mpeyzonbHukuy .
Teopema Iludaropa u Hayaaa rpuronomerpum — 10 yacon
28. |13.12 Teopema [Tudaropa, e€ 10ka3aTeIBCTBO.
29. (18.12 Teopema [Iudaropa, e€ npumMeHeHHE.
30. [20.12 Oo6parnas Teopema Iludaropa.
31. [25.12 Pemenue 3amau ¢ ucnosb3oBanueM TeopeMsl I ludaropa.
32 27.12 OrnpezeneHne TPUrOHOMETPUIECKUX (PYHKIIUKA OCTPOTO yTJIa.
33. 10.01 TpuronomeTpruyeckue COOTHOLIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
34. |15.01 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
35. |17.01 CooTHoOIIEHNS MEX/1y CTOPOHAMU B IIPSAMOYTOJIbHBIX TPEYTOJIbHUKAX € yrilaMu B 45°u45°.
36. 22.01 CooTHOIIEHNST MEKIY CTOPOHAMH B IIPSIMOYTOJIBHBIX TpeyroybHuKax cyrinamMus30° u 60°.
37. [24.01 Konmponvnaa paboma Ne3nomeme «Teopema Ilugpazopay .
Ilnomaas. Haxoxknenue miomaaed TpeyroJbHHKOB H MHOTOYrobHbBIX (uryp. Ilnomanm nogo0HbIx ¢guryp — 14 yacos.
38. [29.01 [TonsTre muomaau GUrypsl.
39. |31.01 [Inomane TpeyroibHUKA.
40. [5.02 [Tnomane mapamienorpamma.
41. | 7. OTtHoeHne mIomaae TpeyroabHUKOB .
02
42. 112.02 Beruucnenue miomaei cioxHbeIX GUryp uepes pazoMeHne Ha 4acTu U JOCTPOCHHUE.
43. |14.02 ITnomaau ¢uryp Ha kierdaroii Gymare.
44. 119.02 [Tnomaay nonoOGHBIXPUTYP.
45. 21.02 Brruncnenue miomazaei mogo0HbIx GUryp.
46. |26.02 [IpakTrueckue 3a7a4n Ha BEIYUCIICHUE TUTOIIAACH.
47, 128.01 [TpakTrueckue 3a7a4n Ha BRIYUCICHUE TUTONIACH.
48. A. 3a1a4m ¢ TPaKTUYECKUM COJICPKAHUEM.
49, 6.03 Pemrenne 3ama4 ¢ MOMOIIBIO METOIA BCIIOMOTATEIHHOMN ILIOIIA/IH.
50. (11.03 Pemrenne 3ama4 ¢ MOMOIILIO METOIA BCIIOMOTATEIBHOM ILIOIIA/IH.
51. 13.03 Konumponvnas paboma No4d nomeme «llnowaou guzypy.
52. 18.03 BrnincanHble U IEHTpaIbHBIE YIJIbL.
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53. 20.03 VYros MexIy KacaTeabHON M XOPAOoi.

54. [1.04 VYTIIbl MEXAY XOpJaMUU CEKYITUMU.

55. [3.04 Pemenwue 3ama4 mo teme «OKpy>KHOCTBY.

56. [8.04 Brimcanubie u onMcaHHbBIE Y€THIPEXYTOIBHUKH.

57. |10 CBolicTBa BIMCAaHHBIX Y ONMCAHHBIX UYETBIPEXYTOJIbHUKOB.

58. |15.04 IIpuMeHeHne 3TUX CBOMCTB IIPU PEIIEHUN F€OMETPUYECKUX 3a/1a4.

59. (17.04 [IpuMeHeHne STUX CBOMCTB MPHUPEIICHUH T€OMETPUUYECKUX 3a]1a4.

60. |22.04 B3anMHOe pacnoiokeHHe IBYX OKPYKHOCTEH.

61. | 24.04 3ajaun Ha B3aUMHOE PACIIOJIOKEHHE JIBYX OKPYKHOCTEH.

62. | 29.04 Kacanue okpyxHOCTEH.

63. [6.05 Pemenue 3a1a4y Ha KacaHue OKPYKHOCTEH.

64. [8.05 Koumponvnasa paboma Ne5 no meme «Yanwt u okpyscHocmu.
IloBTOpeHue, 0000menne 3HaHUH — 4 yaca.

65. [13.05 YeTbIpEXyroIbHUKH.

66. |15.05 [Tono6HbIE TPEYTONBLHUKH.

67. 20.05 Teopema I[Iudaropa.

68. 22.05 [Tnomanu duryp.
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HOYPOYHOE NVIAHUPOBAHME no reomerpun 9 kiacc

AaTd Tevaypora——
No 1aH ¢bakr
IloBTOpeHue — 4 yaca
1. ITogoGHBIE TPEYTrONHHUKH
2. YetsipexyronsHuku. [1nomany reomerpuaeckux Guryp
3. Brincannble, onrcaHHble U EHTPAIbHBIE YIIIbl
4. Jluaznocmuyeckas KOHmMpoabHas paboma
Tpuronomerpusi. TeopemMbl KOCHHYCOB U CMHYCOB. PelieHue TpeyroibHuKoB — 16 yacoB
5. OmnpeaeneHue TpUroHoMeTpuueckux pynkiuid yrios ot 0°10180°
6. Onpenenenne TpuroHoMeTpruaeckux GyHkiumid yriios ot 0°m10180°
7. KocuHnyc 1 cuHyc psIMOro 1 Tyroro yria
8. KocuHyc 1 cHHYC IPSIMOTO M TYTIOTO yriia
9. Teopema KOCHUHYCOB
10. Teopema CHHYCOB (C paJInyCOM ONHMCAaHHON OKPY>KHOCTH)
11. Haxoxenre 1JinH CTOPOH TPEYroJIbHUKOB
12. HaxoxaeHue BeIMYrH YIIIOB TPEYTOJIbHIUKOB
13. dopMyIa TIOMAIN TPEYTOIbHUKA Yepe3 ABE CTOPOHBI U YOI MEXAY HUMHU
14. 3ajauM Ha BBIYMCIICHHE TUIONIAIN TPEYTOJbHUKA
15. dopmyna MI0MIaAN YeThIPEXYTONBHUKA Yepe3 ero JUArOHAIH U YTOJI MKy HUMH
16. 3amaun Ha BBIUMCIICHUE TUTOIIAN YETHIPEXYTOIBHAKA
17. Pelienue TpeyrojbHUKOB
18. Pemienne TpeyroibHUKOB
19. IToBTOpenue o reme « Tpuronomerpusi»
20. Konmponvnas pavomaNel no meme « Tpuzonomempus
IIpeoOpazoBanue nogodousi. MeTpuyeckre COOTHOIIEHUS B OKPYkHOCTH — 10 yacoB
21. [Tonsitue o mpeoOpazoBaHUM TTOIOOUS
22. I'omorerns. [logoOue B xu3HU
23. CoOOTBETCTBEHHBIE JIEMEHTHI MOJOOHBIX (UTYDP
24, ITepumeTpsl U TUIOHIAAN MOAOOHBIX (PHUTYp
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25.

Teopema 0 NpOU3BEAECHUH OTPE3KOB XOPJ1

26. Teopema o npou3BeAEHUHN OTPE3KOB CEKYITUX
217, Teopema o KBaJpaTe KacaTeIbHON
28. IIprMeHeHue B pelIeHUH FT€OMETPUYECKUX 3a0ad
29. [ToeTrOopenue no Teme «IIpeobpazoBanue nonoousa. Merpuyeckue COOTHOLICHUS B OKPYKHOCTH»
30. Konmponsnasa pavoma Ne2 no meme «llpeodpazosanue noooous. Mempuueckue coommouienus 6
OKDYHCHOCHIU)
BekTopsl — 12 yacoB
31. OmnpeneneHrue BEKTOPOB
32, CloXeHHe W pa3HOCTh BEKTOPOB
33. YMHOKEHHE BEKTOpa Ha YHUCIIO
34. PU3NYECKUN U TEOMETPUUECKHUM CMBICII BEKTOPOB
35. Pa3noxeHne BeKTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOpaM
36. PazioxeHne BeKTopa 1o AByM HEKOJTMHEAPHBIM BEKTOpaM
37. KoopauHaTtel BeKTOpA.
38. CBs13p MEX/Ty KOOpAMHATAMH BEKTOPa U KOOPJIWHATAMHU €r0 Hayayia v KOHIIa
39. CxkansipHOe IPOU3BEACHUE BEKTOPOB
40. Pemienne 3a1a4 ¢ TOMOIIBIO BEKTOPOB
41. [TpuMeHeHne BEKTOPOB JIJIsl PEIICHHUS 33/1a9 KHHEMATHKU M MEXaHUKH
42, Konmponvnas pavoma Ne3 no meme «Bexkmopor»
JlekapToBbI KOOPANHATHI HA MJIOCKOCTH — 9 YacoB
43. JlekapToBBI KOOPAMHATHI TOYEK Ha TUIOCKOCTH
44, YpaBHeHUE npsiMoi
45, VrnoBoi kK03 PUIMEHT, TAHT€HC yTJIa HAKJIOHA, apajliesIbHbIE U MEePIEeHINKYISIPHbIE MPSIMbIe
46. YpaBHEHUE OKPY>KHOCTH
47. Haxo>xaeHne KoopJImHaT TOYEK MePeceueHUsI OKPY>KHOCTH U IPSIMOM
48. MeTo1 KOOpIMHAT TIPH PEIICHUN T€OMETPHUYECKUX 3a/1a4
49. Vcrionb30BaHuE METO/1a KOOPJIMHAT B MPAKTUYECKUX 3aadax
50. MeTox KOOpIMHAT B TPAKTHYECKHUX 3a1a9ax
ol. Konmponvnasa paboma Ne4 no meme «/[ekapmosvt Koopounamsl Ha RAOCKOCHUY
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IIpaBHIbHBIE MHOTOYT0JIbHUKH. JUIHHA OKPYKHOCTH M IUIOIIAAL Kpyra. Beruncijenue niomanei — 8 yacos

52. [IpaBmIbHBIE MHOTOYTOJILHUKH, BBIYUCIICHUE UX DJICMEHTOB
53. Yucio i iyimHA OKPY>KHOCTH
4. JsMHa nyru OKpy>KHOCTH
95. Panuannas Mepa yria
56. ILtomane kpyra
o1. ILiomans cexTopa U CerMeHTa
58. IInomamm duryp, BKIFOYAOIMIKUX YJIEMEHTHI KpyTra.
59. Konumponvnaa paboma Ne5 no meme «llpagunvnovie MHO20y201bHUKU. [IIUHA OKPYIHCHOCIMU RII0UWAOL Kpy2d.
Botuucnenue naouwaoeiiy
JIBUKeHUsI NJIOCKOCTH — 6 4acoB
60. [TousaTHE O NBUKEHUU IUIOCKOCTHU
61. ITapayutenbHBIN TTIEpEHOC
62. IToBopoT U cumMmeTpus
63. Ocu U HEHTPbl CUMMETPHUHU
64. IIpocTeiimye NpuMEeHEHNsI B PEICHUH 3a1a4
65 Hmozoeaa ammecmayusn. Konmponvnas paboma No6
IToBTOpenune — 3 yaca
66. [Tot00HBIC TPEYTOIHHUKH
67. Yetpipexyronsuuku. [lnomanu reomerpudeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB
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IIpunoxenne 4 k padoyeil nporpaMmme 1o MareMatuke 5-9 kiaaccol. [loypoyHoe muiaHupoBaHue ypokoB Kypca CTATUCTHKA U
BEPOSITHOCTH 110 TOaM

7 kaacc (34 4)

Kypcueojn BBIACJIICHBI TCMBbI, IMPCAHA3HAYCHHBIC JII O3HAKOMUTCIIBHOTO H3YUCHUAI. OHU HE BKJIIOYAIOTCS B HTOTOBBIM

KOHTPOJIb, MOTYT OBITHUCKITFOUEHBI U3 MEPONIPUATHIA MPOMEKYTOUHOI'O KOHTPOJIS.

Jlara Kou-Bo yacos Buapbl,
Ne XapakTepucTHKA 1eATeJIbHOCTH
Tema ypoka $hopmbi
n/n | mwiaH | ¢Qaxr. Bcero KP P o0yyarommxcst
KOHTPOJIA
I'masa 1. IIpeacraBiieHue JaHHBIX 7 1 15 OcBanBaTh  CHOCOOBI  TIPE/ICTABIICHUS
Tabnumpl. YnopsiiounBaHue AaHHBIX U . CTaTHUCTUYECKUX JAaHHBIX U  YHUCIIOBBIX
1. 1 0 0 VYcTHBIN onpoc
MTOVCK HH(OpMAIHH MAaCCHBOB C TIOMOIIIbIO TaOJIHI] U AHATPAMM C
W3BieuenHue " WHTEPIIpETas UCTIOJIb30BAHUEM aKTYaIbHBIX W BaKHBIX
[IpakTrnueckas
2. TaOJUYHBIX  JaHHBIX. [IpakTHdeckas 1 0 0,5 5 JIaHHbIX  (geMorpaduyeckue  JaHHBIE,
abota .
pabora "Tabmuer" P MIPOU3BOCTBO MIPOMBIIIUICHHOU u
3. ITosicuéThl M BHIYMCIIEHUS B TAOIUIAX 1 0 0 VCTHBIH onpoc | CeIbCKOX035HCTBCHHON IPOAYKIIMH,
4, CronOuKoBbIe JUarpaMmbl 1 0 0 YcTHBIN ompoc O0IIECTBEHHBIE M IPUPOIHBIE SABICHHSA).
IMucemennsni | A3y4aTh MeTOABI pabOThI C TAOTUYHBIMU U
5. KpyroBeie quarpaMmsl 1 0 0
KOHTPOJTb rpaduuecKUMH MPEACTaBICHUSIMH JaHHBIX C
TpaxTideckas | TOMOIIBIO M(POBLIX PpPECypcoB B XOe
n n
6. [TpakTudeckas padota "J[marpaMmet 1 0 1 paGora MPAKTHUECKHX PAGOT
7 Kontpoabnasi padora Nel mo Teme 1 1 0 Kontpoabnasn
' «IIpeacraBjieHne JTaHHBIX) pa6ora
I'naBa 2. OnucaTte/ibHasi CTATHCTHKA 6 1 1 OcBauBaTh MNOHATHS: YHCIOBOW HaOOD,
8 Hucnosbie HaOOPBHI. Cpennee 1 0 0 [TuceMeHHBIM | MEpa  LIEHTpajdbHOM  TeHAeHIUU (Mepa
' apupMeTHIECKOe YUCITOBOTO Habopa KOHTPOJTb LEHTpa), B  TOM  4HCIE€  CpeaHee
Menunana YHCIIOBOTO Habopa. . apudmeTnueckoe, MeaaHa.
9. . 1 0 0 YCTHBIN ompoc
Y CTOWYUBOCTH METUAHBI OnuceiBaTh CTaTUCTUYECKHE JaHHBIE C
10 Menuana 9HCJIOBOTO Habopa. 1 0 0 [IpakTrueckas | MOMOIIBIO CPEAHETO apu(METHIECKOTO U
' VY CTONYMBOCTE MEIMAHBI pabora MeauaHsl. Pemrars 3agaqn.
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Hara Ko.1-Bo yacos Buawl,
Ne XapakTepucTHKA 1eATeJILHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0y4yarmuxcst
KOHTPOJIS
[Ipaktuueckass  pabora  «CpenHue n HM3yuaTh cBOMCTBA CPEIHUX, B TOM YHUCIIE C
aKTU4ecKas
11. 3HaYeHMs» PereHue 3a1a4 ¢ MOMOIIBIO 0 1 P MOMOIIbIO IU(POBBIX PECYpCOB, B XOJE
pabora
CpeIHETO apu(PMETHIECKOTO U METHAHBI MPAKTHYECKHUX PadoT.
Haubonpiiee 1 HanMeHbIIEE 3HAUYCHHUS . OcBauBaTh NOHATHA: HaUOOJIBIIIEE U
12. 0 0 VeIl onpoc
4yrcI0BOro Habopa. Pazmax HaMMEHbIIIee 3HAYCHUS YHCIOBOTO MACCHBA,
pa3max. Pemates 3amaum Ha BBIOOp crocoba
KonTposabHasi pa6ora Ne2 mo Teme KonTposbHas
13. 1 0 ONMHMCAaHUA JaHHBIX B COOTBETCTBUU C
«OnucarejbHAsA CTATHCTHKAY paGora .
PUPOJION TAaHHBIX U IEJIIMU UCCIIEIOBAHUS
I'naa 3. CayvaiiHasi U3MEHYHBOCTh 1 1 OcBanBaTh NOHATHS: YaCTOTA 3HAYECHUI B
[Tpumeps! ciryd4aiiHOW HW3MEHYHUBOCTH. . MacCHBE JaHHBIX, TPYNIUPOBKA JaHHBIX
14. PHMED i . 0 0 VCeTHBIR onmpoc > TPY ’
TouyHOCTP U MOTPEUTHOCTH U3MEPEHHIA THECTOTpaMMa.
15. TeHaeHIu U Cily4alHbIe OTKIOHEHUS 0 0 Vernpiii onpoc | CTPOUTHL M aHAIM3HMPOBATH TUCTOIPAMMBI,
16. YacToThl 3HAUEHUI B MAaCCHUBE JaHHBIX 0 0 VcTHBIH onpoc | MOAOMPATH IO XX OJALINH mrar
IIncemennslid | TPYTIITMPOBKH.
17. I'pynmupoBka gaHHbIX. [ 'HcTorpamma 0 0
KOHTPOJIIb OcBauBaTh rpaduueckre MpefCTaBICHUs
18. Bri6opka. Poct uenoBeka 0 0 YcTHbli onpoc | PA3HBIX BUIOB CTy4anHOU U3MCHYMBOCTH, B
19 [IpakTnyeckas pabota 1o  TeMme 0 1 [IpakTnyeckas | TOM THCJIC C IIOMOIIBIO I (POBBIX PECYPCOB,
' «Ciy4aiiHasi "3MEHYMBOCTD) pabota B XOJI¢ IPAKTHYECKON pabOTHI
20 KoutposabHasi pa6ora Ne3 mo Teme 1 0 KonTpoabsHas
' «CiyyaiiHasi ©3BMEHYHBOCTb» paGora
I'nasa 4. I'padsl 0 0 OcBauBaTh NOHATHSA: Tpad, BEpIIMHA
I'padbl. Bepmmna u pébGpa rpada. . rpada, pedpo rpada, cTeneHp (BaJICHTHOCTh
21. pad P pedpa  rpad 0 0 VCeTHBIR ompoc ’ ’
CreneHp BEpIINHBL. BEPILUHBI), [ENb U HUKII.
22. [Tytu B rpade. CsizHBIE TpadbI 0 0 Verneii onpoc | OcBauBaTh moHsATHA: IyTh B rpade,
23 3a0aua o Kénuecbepeckux mocmax, 0 0 [TucbMeHHBIN | UIEPOB yThb, 00xo0x1 rpada,
' IUNEPO8bL NYMU U IUNEPOBYL 2PAPbl KOHTPOJTb OpPUEHTUPOBAaHHBIH rpad.
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Hara Ko.1-Bo yacos Buawl,
Ne XapakTepucTHKA 1eATeJILHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0y4yarmuxcst
KOHTPOJIS
Pemars 3a1a4u Ha OMCK CyMMBbI CTEIIEHEN
BepIuH rpada, Ha MOUCK 00xoxaa rpada, Ha
MIOWCK MyTeH B OPHEHTUPOBAHHBIX Ipadax.
OcBanBaTh C0COOBI MPECTABICHUS 3a/1a4
U3 Kypca anreOpbl, T€OMETpUH, TEOpUU
BEPOSTHOCTEH, JPYTUX  TPEAMETOB  C
nomMompo  rpagoB  (KapThl,  CXEMBI,
JNEKTPUYECKUE 1enu, (YHKIHMOHAIbHbBIE
COOTBETCTBUS) Ha IPUMeEpax
I'naBa 5. Jloruyeckue yTBep:KIeHUsS H BbICKA3BIBAHUS 4 0 0 OnepupoBaTh TMOHATUSMU: BBICKA3bIBAHHE,
24 YTBepKICHUS u BBICKA3bIBaHUS. . UCTUHHOCTh M JIOKHOCTh BBICKAa3bIBAHUS,
' 1 0 0 VYcTHBIN onpoc
Otpuranne CIIO)KHBIE W  TPOCTBIE  BBICKA3bIBAHMUS,
25. VY COBHBIE YyTBEPKACHHUS 1 0 0 YcTHBIN onpoc OTPHUIAHHME — BBICKA3BIBAHMM, — YCTOBHBIC
BBICKA3bIBAaHUS (MMILTUKAIUH).
26. Obparnsre 1 paBHOCHJEBHHe 5 CTpouTh  BBICKa3bIBaHUS,  OTPUIIAHUSA
yrBepxkaeHus. [IpusHaku u cBoiicTBa. 1 0 0 YcTHBIN onpoc BBICKA3BIBAHMI, IEMOUKH yMO3AKIIOUeHHit
HeoOxoambIe 1 I0CTATOUHBIE yCIIOBHS HA OCHOBE HCIOJIb30BaHUS MPABUI JIOTUKH.
OnepupoBaTh TOHSATHSIMHU: OIPENEICHHUE,
27. IIpomusononooxcuvie  ymeeporcoeHus.. 1 0 0 [IucbMeHHBIA | akcroma, TeopeMa, T0Ka3aTenbCTBO.
Hokazamenvbcmeo om npomuHo2o. KOHTPOJIb I[puBoaUTH IPUMEPHI U KOHTPITPUMEPHI JIs
TIOJITBEPIK/ICHUS CBOUX BBICKA3bIBAHU.
I'naBa 6. Ciayyaiinbie ONBITHI M CJIyYaliHbIE COOBITHSA 3 0 0,5 OcBanBaTh NMOHATHS: CIyJYaillHBIA OMBIT U
[Ipumepsl  ciaydallHBIX  ONBITOB U Clly4ailHOe COOBITHE, MaJIOBEpOSITHOE U
28. Ciy4aiiHbIX coObITHI. BeposTHOCTH 1 1 0 0 Y CTHBIN OpOC | MPAKTUYECKU JIOCTOBEPHOE coObITHE.
9acTOTHI COOBITUN HN3yyaTh 3HAYUMOCTH  MaJIOBEPOSTHBIX
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Hara Ko.1-Bo yacos Buawl,
Ne XapakTepucTHKA 1eATeJILHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0y4yarmuxcst
KOHTPOJIS
MoHeTa ¥ urpaigpHasi KOCTb B TEOPHUHU COOBITHI B IPUPOJIE M OOIIECTBE HA BaXKHBIX
29 BeposTHocTel. Kak u 3adem y3HaTh 1 0 05 [IpakTnueckas | mpumepax (aBapuu, HeCHaCTHbIE Ciy4aw,
' BEPOSTHOCTH coOBITHS. [IpakTuueckas ’ pabota 3alIMTa  TEepCOHANBHOM  WH(OpManuy,
pabora "HacroTa BeInaaeHus opia" nepeaaya JaHHbIX).
H3yuats poib KJIACCUYECKUX
BEPOSITHOCTHBIX Moenen (MoHeTa,
UrpanbHasi KOCTh) B TEOPUU BEPOSITHOCTEH.
BepositHocTHas 3amuTta MHGOpPMAIIU . .
30. 1 0 0 Ycrabiii onpoc | HaGaroaaTh 1 M3y4aTh 4yacTOTY COOBITHI B
OT OIKO0K
MPOCTBIX IKCIIEPUMEHTAX, B TOM UYHUCIE C
MOMOIIbIO HU(PPOBBIX PECYpPCOB, B XO7E
MPAKTHYECKON pabOThI
HTorosoe noBTOpeHne U KOHTPOJIb 4 1 0 IloBTOPATH M3y4eHHOE M BBICTPAUBATH
CamooI1ieHKa ¢ | CHCTEMY 3HAHMIA.
ucrnone3oB-M | Pemarh 3amaym  Ha TIpeACTaBICHUE U
31. [ToBropenwue. IlpeacraBienne naHHBIX 1 0 0
«OI1IeHOYHOT0 | OMUCAaHUE JAHHBIX C MOMOIIBI0 M3yYEHHBIX
JACTa» XapaKTePUCTHK.
[ToBTOpEHME. OnucarenpHas . O06cyxaaThb npuMepbl CITy4JaitHBIX
32. 1 0 0 VYcrHbIl onpoc .
CTaTHCTHKA COOBITHH, MaJOBEPOSTHBIX U IMPAKTUYECKH
[ToBTOpeHue. BeposATHOCTD Cly94aiiHOTO . JIOCTOBEPHBIX CITyYaiHBIX COOBITHH, MX POIH
33. 1 0 0 YcTHBIN onpoc
COOBITHS B TIPUPOJIC U J)KU3HU YEIOBEKa
KonTponbhast | KonTponupoBars 1 olieHUBaTh CBOIO padoT
34. HToroBast KOHTPOJILHASE PadoTa 1 1 0 b POTHD . Paboty;
pabota CTaBUTH 1IEJIU Ha CIEAYIOIIUH Tan 00y4eHus
OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 34 4 4
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I'paduk npoBeeHUsi KOHTPOJIbHBIX H MPAKTHYECKUX PadoT
(7 xmacce)

&
z

n/n

Hara mo
IUIAHY

Jara
dakTuy.

TeMa KOHTPOJIbHOM PadOTHI

[IpakTuyeckas padora "Tabmumbr"

[IpaxTnueckas padota "uarpamMmmbr"

KounrtpoJabHas padora Ne 1 nmo teme «IlpeacraBienne 1aHHBIX»

[IpakTuueckas pabota «CpeaHue 3HAUSHUS

KonTposabHas padora Ne 2 mo teme «OnucareibHasi CTATHCTHKA

[IpakTuueckas padota mo Teme «CiryyaiiHas U3MEHYHBOCTH

KontpouabHas padora Ne 3 no teme «CiiyuyaiiHasi H3MEHYNBOCTb

[IpakTnueckas padbora "Hacrora BbinaieHus opia”

O P NG W N

Hrorosasi koHTpoOJIbHasI padoTa
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8 kimacc (34 4)
Kypcueom BBIACJIICHBI TCMBbI, IMPCAHA3HAYCHHBIC JII O3HAKOMUTCIIBHOTO H3YUCHUAI. OHH He BKIIIOYAIOTCS B HTOTIOBBII
KOHTPOJIb, MOTYT OBIThUCKITIOUEHBI U3 MEPOIPUITUN TPOMEKYTOUHOTO KOHTPOJIS.

Jlara Koj-Bo yacos Buawbl,
Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka $opmbi
n/nm | mwiaH | ¢Qaxr. Bcero KP 1P o0yyaromuxcst
KOHTPOJIA
IloBTOpeHHUe Kypca 7 Kjacca 3 0 0 IMoBTOPATH M3yudeHHOE W BBLICTPAHUBATH
[loBrOpeHue: mpeACTaBICHUE [IAHHBIX, . CUCTEMY 3HAHUM.
1. 1 0 0 VY cTHBI onpoc
onucareibHasi CTaTUCTHKA Pemiate 3amaum Ha 1NpelNCTaBICHUE U
[loBTOpEHME: cilyyaliHas W3MEHUUBOCTbD, ONMCAHUE JIaHHBIX C MOMOILBIO M3YUYEHHBIX
BBEJICHUE B TEOPUIO rpadoB . XapaKTEPUCTHK.
2. 1 0 0 VYcTHBI onpoc
Pemats 3agaum  Ha  IpeACTaBIIEHUE
IPYNIUPOBAaHHBIX JIAHHBIX M  ONMCAHHE
CIIy4ailHON M3MEHYUBOCTH.
Pemarb 3amaum Ha ONpENENEHUE YacTOTHI
IToBTOpEHME: JIOTHKA, CIIydalHbIE OIBITHI . | ciay4dalHBIX COOBITHIA, o0CcyxJIeHHe
. ITncemenHbI N .
3. U CIly4aiiHbIe COOBITHS 1 0 0 IIPUMEPOB CIIy4aiHBIX COOBITHUH,
KOHTPOJIb
P MaJIOBEPOATHBIX u MPaKTUYECKU
JIOCTOBEPHBIX CIIy4allHbIX COOBITUH, UX POJIU
B IIPUPO/JIE U KU3HU YeJIOBEKa
I'naBa 7. MHo:KecTBa 5 0 0 OcBauBaThL NOHSTHSA. MHOXECTBO, DJIEMEHT
MHO0€eCcTBO, MOAMHOXECTBO, MPUMEPHI . MHO’K€CTBA, ITOJIMHOKECTBO.
4, 1 0 0 VYcTHbIl onpoc
MHoxecTB. BbInoJHATHL onepanuu HaJl MHOXKECTBAMU:
Onepanun Haj MHO’KECTBaMHU. . o0BbeIMHEHNE,
5. . 1 0 0 YcTHBIN ompoc
Huarpammsl Ditnepa IepeceyeHue, JONOIHEHUE.
6 Onepanyu HaJ MHO>KECTBaMHU. 1 0 0 [Mucsmennsni | Mcnoab3oBarh CBOMCTBA:
' Juarpammsbl Diinepa KOHTPOJIb IIEPEMECTUTEINLHOE, coueTaTellbHOE,
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Hara Ko.i-Bo yacos Buapi,
Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
MHmnooicecmsa pewtenuti  Hepagencms u pacnpeenuTenbHoe BKJIFOUEHUSI.
7. 1 0 0 VerHbIi onpoc ’
Cucmenm. Hcnoan3oBarh rpadguieckoe
MIPEJICTABJICHUE MHOXECTB IPH OMHCAHUU
peaJIbHBIX TPOLECCOB M SBICHUH, IIpH
8. Ipasuno ymuodwcenus. 1 0 0 TectupoBanue ’
pelmieHnH 3agad U3 JAPYrHX  y4eOHBIX
IIPEIMETOB U KYypPCOB
I'naBa 8. MaTeMaTn4eckoe onMcaHue CIy4aiHbIX COOBITHI 5 1 1 OcBauBaTh  NOHATHA:  DJIEMEHTapHOE
CrnyuvailHble ONBITBI U 3JIEMEHTapHbIE coObITHE,  CiIy4ailHOE  COOBITHE  Kak
coObITHSA. BeposTHOCTH H>IeMEHTapHBIX . COBOKYITHOCTb OIIaronpUATCTBYIOIINX
9. . 1 0 0 YcTHbIM onpoc N
coObITHI. PaBHOBO3MOXKHBIE AJIEMEHTAPHBIX COOBITUN, PABHOBO3MOXKHBIC
AJIEMEHTapHbBIE COOBITHUS AJIEMEHTApHbIE COOBITHS.
brnaronpusitcTByronme  3ieMeHTapHbIE . Pematsb 3aga4m Ha  BBIYHCIICHHE
10. 1 0 0 VYcTHbI onpoc . .
COOBITHSL. BEPOATHOCTEN COOBITHI 1O BEPOSTHOCTAM
11. BepositHOCTH COOBITHIA. 1 0 0 YCTHBII onpoc | JIEMEHTAPHBIX COOBITUI CITy4aifHOTO OTIbITA.
Pemars 321241 Ha BBIUHUCIICHHE
BEPOSITHOCTEH COOBITUII B  ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU
COOBITHSIMM, B TOM 4YHCIIE C MOMOILBIO
OmnbIT ¢ paBHOBO3MOKHBIMH
IIpakTueckas | KOMIIBIOTEpA.
12. 2JIEMEHTapHBIMU COOBITHSIMU. 1 0 1
o pabota [poBoaurs W  M3y4YaTh OMNBITHI C
Cayvaiinslii BEIOOp
PaBHOBO3MOXHBIMU AIIEMEHTAPHBIMH
COOBITUSIMA (C  HCIIOJIB30BAHHEM MOHET,
UTpaIbHBIX KOCTEH, IPYruxX MoJIeNeil) B Xo1e
MPAaKTUYECKON paboThI
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Hara Ko.i-Bo yacos Buapi,

Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
KontpoabHasi padora Ne 1 mo Teme K KonTposmmpoBarh H OLEHHMBATH CBOIO
OHTPOJIbHAS .
13. «MaremaTuueckoe onucaHue 1 1 0 % paboTy, CTaBUTH LEJIM HA CIEAYIOIIUNA 3Tam
N . abora
CAYYAHBIX COOBITHI» P oOyueHus
I'naBa 9. PaccenBaHue TaHHBIX 4 0 0 OcBauBaTh NOHATHA. JHUCIEPCUS U
PacceuBanue 4YHCIOBBIX JaHHBIX U . CTaHJApTHOE OTKJIOHEHHE, HCIOJIb30BATh
14. 1 0 0 VY cTHBI onpoc
OTKJIOHCHHS 9T  XapaKTePUCTHKU  JUIS  OIHCAHUs
15 Hucnepcus YHCIOBOTO MacCHUBa. 1 0 0 ITuceMeHHBINH | pacCeUuBaHUS TAaHHBIX.
' Ob6o3navenus u popmynvl KOHTPOJIb BoiiBUraTh rumnore3sl 00 OTCYTCTBUM WIIH
Cmanoapmnoe OMKIOHEHUE YUCTI08020 . HaJIM9I1uu CBA3HU o AdarpamMmam
16. 1 0 0 VYcrHblit onpoc
Habopa paccerBaHHUsI.
CTpouth aHarpaMmbl pacCCHBAHHS II0
17. Jluaepammuol pacceusarus 1 0 0 TectupoBanue | UMEIOLIIMMCA IaHHBIM, B TOM YHCIIE C
MTOMOIIHIO0 KOMITBIOTEPA
I'nasa 10. lepeBbsi 3 0 0 OcBauBaTh NOHATHA: JIEPEBO Kak rpad Oe3
18. JlepeBbsi. 1 0 0 VYCTHBIN ONpOC | IMKJIA, BHUCSAYas BepIIMHA (JIMCT), BETBb
19. Cesoticmsa Oepesbves. 1 0 0 VYeTHbli onpoc | IEpeBa, MyTh B IEPEBE, AMAMETP IepPeBa.

M3yuyaTs cBoOiicTBa epeBa: CyIIECTBOBAHHE
BUCSYEH BCPIIMHBI, CAMHCTBCHHOCTL ITYTH
MEXJy IBYMs BEpIIMHAMH, CBS3b MEXIY
YHCIIOM BEPIIMH U YUCIOM pEOep.

20. JlepeBo ciyyalfHOTO SKCIIEPUMEHTA. 1 0 0 YcrHblii onpoc | PemaTh 3aga4m Ha MOUCK U NEPEYHCIICHHE
nyTeil B iepeBe, olpeiesieHHe YMClia BEPILUH
unu pédep B aepeBe, 00xoa OWHAPHOTO
JepeBa, B TOM YHCJIE ¢ TIPUMEHEHUEM
ImpaBujia YMHOXKCHHA

I'naBa 11. MaTtemaTu4yeckue paccyKieHust 3 1 0
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Hara Ko.i-Bo yacos Buapi,
Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
21. Jlornueckue Cor3bl «U» U AT, 1 0 0 YcrHblii onpoc | BbINOJIHATH orepanuu HaJI
BBICKA3bIBAHUSIMU:  «H», «WIH»,  «HE».
. CTpouTh  BBICKA3bIBAHUS OTpHUIIAHUS
22. Ompuyanue ClodHCHbIX YMBEPIHCOEHUII. 1 0 0 YcTHBI# onpoc P . ’ P .
BBICKA3bIBAaHUH, I[EMOYKH YMO3aKIIOUCHUI
Ha OCHOBE HCIIOJIb30BAHMS IPABUIT JIOTHUKHU.
KonrtpouabHnas padora Ne 2 mo Teme K KonTposmpoBarb M OLEHMBATb CBOIO
OHTPOJIbHAS .
23. «PaccenuBanue JgaHHbIX. [lepeBbs. 1 1 0 % paboTy, CTaBUTH IEJIM HA CIICTYIOIIUN dTar
abora
MartemaTH4ecKue paccy KIeHHsD. P oOyueHus
I'masa 12. Onepanuu HaJ CAy4aifHBIMH COOBITUSIMU 4 0 0 OcBauBaTh MOHSATHS: B3alIMHO
Ornpenenenue cay4alHOrO COOBITHSA. MIPOTUBOIIOJIOKHBIE COOBITHS, OTIEpAIIUU Ha/T
24. B3anMHO-IIPOTHBOIIOIOKHbIC CITy4aiHbIC 1 0 0 VYCTHBIN Onpoc | COOBITHSMU, OOBEAMHEHHE U IEepecedcHue
COOBITHS. coObITHI, amarpamma Oisepa (Diinepa—
BeHHa), COBMeCTHbIE ¥ HECOBMECTHBIC
OObenuHeHNe U TepeceueHue COOBITHIA. .
25. P 1 0 0 YCTHEIH ompoc | COOBITHS.
HecoBmecTHbIE COOBITHS.
H3yuatp  TeopeMbl O  BEpOSTHOCTHU
- o0ObeMHEHUs B COOBITHIA OpPMYIIBI
26. Dopmyna crodcerus 8eposmHOCmell. 1 0 0 TectupoBaHue 8 ABYX . (dopmy
CII0KEHHSI BEPOSITHOCTEN ).
Pemath 3aga4yu, B TOM YHCJIE TEKCTOBBIC
3aladyl  Ha ONPEJCIICHHE BEPOSTHOCTEH
27 Pewenue 3a0ay npu homowiu 1 0 0 ITucbMeHHBIN | 0ObeMHeHHs U TepecedeHHs COOBITHI C
KOOPOUHAMHOU NPAMOU. KOHTPOJIb IIOMOIIBIO0 YHCIIOBOM MpPsMOM, JHarpamm
Diinepa, GOpMyITBI CI0KEHUS BEPOSTHOCTEH.
I'maBa 13. Yci10BHAsI BEPOSTHOCTh M HE3aBUCHMbIE COOLITHS 4 0 0 OcBanBaTh NOHATHSA: [TPABUIIO YMHOKEHUS
YcioBHAs BEPOSTHOCTD U ITPABHIIO . BEPOATHOCTEH CIIOBHasT  BEPOSTHOCTh
28. p p 1 0 0 VeTHbIH onpoc p o p . ’
YMHOXEHHSI BEPOSITHOCTH. HE3aBHCHUMBIE COOBITHS AEPEBO CIYYAHOTO
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[ 29. |

| JlepeBo ciay4aitHOTO ONbITA.

0

0

| YCTHBIN OIPOC | OIBITA.
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Hara Ko.i-Bo yacos Buapi,
XapakTepucTHKA eI TeJIbHOCTH
Tema ypoka dopmbi

n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA

30. HezaBucumblie coObITHS 1 0 0 Ycraslii onpoc | M3yvarb CBOIiCTBa (ompenenenust)

HE3aBUCUMBIX COOBITHH.

Pematy 3agaum  Ha omnpeneneHue U

I[IncbMeHHBIA | UCIIONL30BAHUE HE3aBUCHUMBIX  COOBITHI.

31. 06 owubke Dozapa Ilo. 1 0 0 .
KOHTPOJIb Pemath 3a1a4m Ha MOUCK BEPOSTHOCTEH, B

TOM YHCJIE YCIOBHBIX, C UCIOJIH30BAHUEM

ACpcBa CHy‘l&fIHOFO OIIbITa

HTorosoe noBTopeHue u KOHTPOJIb 3 1 0 IloBTOpATH M3y4eHHOE U BBICTPAUBAThH

CUCTEMY 3HAHHM.
Pemats 3agauM  Ha [pEACTABICHUE W
ONMCAaHUE JJaHHBIX C MOMOUIbI M3YyYEHHBIX

IToBropenue. [IpencraBinenne qaHHBIX.
OnucarenpHas CTaTUCTUKA.

32. 1 0 0 VYcrHblit onpoc

XapaKTEPUCTHK.
Pemarsb 3a5auu ¢ npuMeHeHueM rpagos.
Pemarnb 3aga4m Ha  HaXOXJEHHe
BEPOATHOCTH  CIIy4alHOTO COOBITHS IO
BEPOATHOCTSIM 3JIEMEHTAapHBIX COOBITHI, B
TOM 4YHCJI€ B ONBITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.

Pemartnb 3aa4m Ha HaXO0XJICHHE
BEPOSTHOCTEH OOBETUHEHUS U TIepeCeUeHHs
COOBITHI, B TOM 4YHCI€ HE3aBUCHUMBIX, C

[ToBTopen. I'padrl. BeposTHOCTD
33. CITy4aitHOTO COOBITHS. DJIEMEHTHI 1 0 0 TectupoBanme
KOMOHMHATOPHKH.

HCIIOJIb30BAaHUEM rpaduyeckux
MPEJCTAaBICHUA H  JepeBa  CIy4alHOrO
OIIbITA.

Pemate 3agaum Ha  mepedMcicHUE
KOMOMHAIMK (YuClia MepecTaHOBOK, YHUCIa
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Hara Ko.i-Bo yacos Buapi,
Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
COUYETAHMI), HA HAXO0XKJIEHUE BEPOSITHOCTEN
COOBITUH C TPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJI€ C UCIIOIb30BAHUEM TPEYTOJIbHUKA
[Tackans
KonTposmpoBarb M OLEHMBATh CBOIO
KonTponbhas .
34. IIpomMe:xxyTouHasi aTTecTausl. 1 1 0 BoTa paboTy, CTaBUTH IEJIM HA CIEAYIOIIUNA 3Tam
T
P oOyueHus
OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 34 3 1
I'paguk npoBeaeHUsI KOHTPOJBHBIX U MPAKTHYECKUX PadoT
(8 xkiacc)
NeNe ara 1no ara
A A Tema KOHTPOIBbHOI PA0OTHI
n/m | miaany | ¢pakru4.

HpaKTI/I‘lCCKaH pa60Ta «OnBITHI € PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA COOBITHSIMHI

KontpoabHnas padora Ne 1 no teme «MaTtemaTnueckoe onucaHue cayq4aifHbIX COOLITHI»

KOHTpOJ’IbHaﬂ paﬁoTa Ne 2 mo Teme «PaccenBanue JaHHbIX. HepeBLﬂ. MarteMaTHuYecKHe PACCYKACHUSD

PlWINE

Hrorosasi kKoHTpOIBLHAsI padoTa
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9 kaacc (34 4)
Kypcueom BBIACJIICHBI TCMBbI, IMPCAHA3HAYCHHBIC JII O3HAKOMUTCIIBHOTO H3YUCHUAI. OHH He BKIIIOYAIOTCS B HTOTIOBBII
KOHTPOJIb, MOTYT OBIThUCKITIOUEHBI U3 MEPOIPUITUN MTPOMEKYTOUHOTO KOHTPOJIS.

Jlara Koj-Bo yacos Buawbl,
Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka $opmbi
n/nm | mwiaH | ¢Qaxr. Bcero KP 1P o0yyaromuxcst
KOHTPOJIA
IToBTOpeHue kypca 8 kiacca 4 0 0 IloBTOpPSATH H3yuyE€HHOE, U BBICTPAMBAThH
[loBTOpeHue: mpencTaBieHUE JAHHBIX, . cHCTeMY 3HaHUH.
1. 1 0 0 VY cTHBI onpoc
orucaTesbHas CTATUCTHKA Pemate 3agaum Ha [peACTaBICHHE W
[loBTOpEHME: onepanuu HajJl COOBITUSIMU, OIMCAaHUE TAHHBIX.
HE3aBUCHUMOCTb COOBITUI . Pemars  3amaum HA  HAXOXJCHUE
2. 1 0 0 VYcTHBI onpoc .
BEPOSITHOCTEH OOBETUHEHNUS U TIEPECCUCHHS
COOBITHIL, B TOM 4YHCII€ HE3aBUCHUMBIX, C
3 [ToBTOpEHUE: 3MeMEHTH KOMOMHATOPUKU 1 0 0 YeTHBIT onpoc | UCIIOJIB30BaHUEM rpauIecKux
' NpeJCTaBIeHUH M JiepeBa  CIy4alHOro
OIIBITA.
Pemars 3agaum Ha  mepeyuclIeHUE
_ | xomOuHauui (4uciaa NMEepecTaHOBOK, YMCia
[ToBTOpeHme: DIIEMEHTHI TEOpHH [MucrMeHHBbIH . .
4. 1 0 0 COUYETaHMI), HA HAXOXKJIECHHUE BEPOSTHOCTEN
MHOECTB KOHTPOJIb .
COOBITUH C MPUMEHEHNEM KOMOMHATOPUKH, B
TOM YHCJIE C HCIIOJIb30BAaHUEM TPEYTOJIbHUKA
[Tackans
I'naBa 14. DieMeHTbI KOMOMHATOPUKH 4 0 1 OcBauBaTh NOHATHS: KOMOMHATOpPHOE
5. KomOnHaTopHOE MPABUIO0 YMHOKEHHS 1 0 0 YCTHBII Onpoc | MPaBUIIO YMHOXKEHHMS, YIIOPAI0YEHHAs 1apa,
6. [TepectanoBku. dakropuain 1 0 0 VeTHBII onpoc | TPOHKa 00OBEKTOB, TIepeCcTaHOBKa,
. IMuceMmennsni | GakTopuan  dYuCiIa, COYETaHWE, YHUCIIO
7. Yucno coueranuil. TpeyronpHuk lackans 1 0 0 .
KOHTPOITh codeTaHuil, TpeyroabHukK [lackas.
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Hara Ko.i-Bo yacos Buapi,
Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
Pemiars 3agaum  Ha  mepeyMCIICHHE
YIOPSAOYEHHBIX Hap, TPOEK, MePeUnCICHHE
[IEPECTAHOBOK M COYETAHUN 3JIEMEHTOB
Pa3IUYHBIX MHOXECTB.
[Ipaktnueckas pabora «Bpraucienue
. Pemath 3agayum Ha TPUMEHEHHUE 4YHCIIA
BEPOATHOCTEM c UCIOJIb30BaHUEM [IpakTuyeckas . .
8. . 0 1 couetaHuidi B  ainredpe  (CokpamEHHOE
KOMOWHATOPHBIX (DYHKIMHA SIEKTPOHHBIX pabora
5 yMHOXKeHue, OuHOM HbloTOHA).
TaOIUI
Pemiatb, mnpumeHsii = KOMOMHATOPHKY,
3a/1auM Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM
YHClie ¢ TOMOIIBIO AIEKTPOHHBIX TaOJHUIl B
XO07Ie IPaKTUIEeCKOH paboThI
I'masa 15. I'eomeTpuyeckasi BEpOSITHOCTD 1 0 OcBanBaTh MOHSATHE TE€OMETPUYECKOM
9. Br160op TOuKM 13 (DUTYpBI HA TNIOCKOCTH 0 0 YCcTHBIN onpoc | BEPOATHOCTH.
[Mucemenuslii | Pemats  3agaum Ha  HaxOoXJIeHHE
10. Br160op TOukM 13 (DUTYpHI HA TIOCKOCTH 0 0 .
KOHTPOJTb BEPOATHOCTEH B OTbBITaX, MPEJCTABUMBIX KaK
BBIOOpP TOYEK M3 MHOTOYTOJNBHUKA, KPYTa,
Bvibop mouxu uz ompesxa u Oyeu .
11. 0 0 YCTHBIH Onpoc | OTpe3Ka WM AYTH OKPYKHOCTH, YHUCIOBOTO
OKDPYIHCHOCTIU
MPOMEXKYTKA
Kontpoabnasi padora Ne 1 mo Teme K KonTpoimpoBaTb M OLEHMBATH CBOIO
OHTpOJIbHAS .
12. «J1eMEHTBI KOMOMHATOPUKH. 1 0 % paboTy, CTaBUTH €M Ha CIACAYIOIIUA dTar
abota
I'eomeTpuyeckasi BEpOATHOCTDH) P o0y4YeHHs
I'naBa 16. UcnbiTanus bepuyaiu 0 1 OcBauBaThp MOHSATHS: UCIBITaHUE,
Yenex w  Heynmawa. VcmeltaHust 1o . JJIEMEHTApHOE COObITHE B  HCIBITAHUU
13. 0 0 YcTHBIN ompoc .
MIEPBOTO ycrexa (ycmex u Heyaaua), cepusl HUCIBITAHUU,
14 VYenex wu  Heymawa. HcenblTanust 10 0 0 [TucbMeHHBIH | HACTyIJICHHE IEepBOro ycmexa (Heyaaun),
' TEPBOTO ycrexa KOHTPOJIb cepus ucnblTaHuM bepHysu.
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Hara Ko.i-Bo yacos Buapi,
Ne XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
15. Cepus ucnipiTanuii bepuysnmu 1 0 0 YerHbiii onpoc | Pemars 3aJa4u Ha HAaxO0XJICHHUE
16. Yucino ycrnexoB B UCIIBITAHUSIX bepHymin 1 0 0 VYCTHBIN OnpocC | BEPOATHOCTEH COOBITUI B CEpUM UCIIBITAHUI
Beposmnocmu cobvimuil 6 ucnvimanusx . 70 TEepBOro Yycrexa, B TOM 4HCIE C
17. 1 0 0 YcTHBIN onpoc
Beprynnu PUMEHEHUEM bopmyIbt CYMMBI
r€OMETPUYECKON ITPOTPECCUM.
Pemats  3amaum Ha  HaxOoXJIeHHE
BEPOATHOCTEH SJEMEHTAPHBIX COOBITHI B
cepuu UCTIBITAHU YN bepnymnu, Ha
HAXO0XJCHUE BEPOSITHOCTH OINpPeAenEHHOTO
[Ipaktnueckass pabora  «lcmbiTanus [IpakTrueckas .
18. 1 0 1 4lycjla YCIEXOB B CEPUM  MCIBITAaHUN
bepuynmm» paboTta
bepnyu.
N3y4yaTh B X0/1e NPAKTHYECKOI padoThl, B
TOM YHCJIE C TOMOIIBIO U(YPOBBIX PECYPCOB,
CBOWCTBA BEPOSTHOCTH B CEPUU MCTIBITAHUI
beprymn
I'naBa 17. Cryuaiinble BeJTHYHHBI 7 1 0 OcBouUTH NMOHATHSA: clyyailHas BETUYMHA,
ITpumepsl CIIy4alHBIX BEJIMYMH. 3HAYECHUE CIIy4alHON BEJINYMHBI,
19. Pacnpeoenenue seposimuocmell 1 0 0 YcTHBIH onpoc | pacnpezeNeHre BEpOSTHOCTEH.
CYYAUHOU GEUHUHDL M3yyare u  oO0cyxkpaTb  IpHUMEpHI
Mamemamuuyeckoe odxcudanue Cay4aiHo . JUCKPETHBIX W HENPEPBIBHBIX CIIyYalHBIX
20. 1 0 0 VYcTHBIN onpoc
6eUYUHDBL BEJIMYMH (POCT, BEC 4eJIOBEKa, YUCIECHHOCTD
Mamemamuueckoe odxcudanue ciy4atiHou . HACCJICHUA, APYTUE N3MCHYMBBIC BCIIMIMHBI,
21. 1 0 0 VYcTHBIN onpoc
6eUYUHDL paccMaTpUBaIONIMECss B Kypce CTaTUCTHKH),
22. Jucnepcus u cmanoapmuoe omrkioHeHue 1 0 0 VCTHBIH onpoc | MOACIBHBIX CITy4ailHBIX BEINYMH,
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Hara Ko.i-Bo yacos Buapi,
XapakTepucTHKA eI TeJIbHOCTH
Tema ypoka dopmbi

n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA

Mamemamuueckoe odrcuoaHue, . | CBI3aHHBIX CO CIy4allHBIMH  ONBITAMHU

ITuceMeHHbIi .

23. oucnepcus Yucia ycnexoe u Yyacmombvl 1 0 0 (bpocanue MOHETBHI, UTPATILHOH KOCTH, CO
KOHTPOJIb

yenexa 6 cepuu ucnvimanui beprynnu CIIy9aliHBIM BBIOOPOM U T. II.).

OcBauBaTh MOHATHSI: MaTEMaTHYECKOE
OKMJIAHHE  CIly4alHOW BEJIMYUHBI  KakK
TEOPETUYECKOE cpenHee 3HA4YECHHE,
IUCIEpCUsl  CIIy4allHOM  BEJIMYMHBI  Kak
aHaJIOT TUCIIEPCUU YHUCIOBOro Habopa.
Pematb 3a1a4Hu Ha BBIYMCIICHUE
MaTE€MaTU4YeCKOro OXHUAAHUSA U JIUCIEPCUU
JUCKPETHOM  CIIy4allHOM  BEJIIMYUHBI 110
33JaHHOMY DAaclpeAcICHUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPaXOBaHHEM U
JIOTEPESIMH.

3HaKOMHTBCH c MaTEeMaTU4YECKUM
OKHMJAHHEM M JUCIEPCUEN HEKOTOPbIX
pacrpeneneHun, B TOM YUCIIe

24. 3axon bonvuux uucen u e2o npumeHnerue 1 0 0 YcTHBII onpoc

pacrpeieNieHus] CIIy4YalHOW BEJIMYHUHBI
«YUCIO YCIEXOB» B CEPUM HUCHBITAHUI
beprymn.

HN3yuarb 4acTOTy COOBITUS B
MIOBTOPSIIOIIUXCS CIy4alHBIX OIBITaX Kak
CIIy4allHYI0 BEJIUYMHY.

3HAKOMUTBCSH C 3aKOHOM OOJIBIINX yHcen (B
¢dopme bepHymin): mpu OOJBIIOM YHCIE
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Ne Aata Koa-Bo 1acon Buaer, XapakTepucTUKA 1eITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
OIBITOB 4YacTOoTa COOBITHS ONU3Ka K €ro
BEPOSTHOCTH.
Pemars 3a/1a4uu Ha U3MepeHue
BEPOSITHOCTEH C IIOMOLIBIO YaCTOT.
OO0cyxkaaTh poab 3aKOHA OOJIBIIUX YKCET B
000CHOBAaHUU 9aCTOTHOTO MeTo/1a
U3MEPEHUs BEPOSITHOCTEH.
OO0cy:x1aTh 3aKOH OOJIBIIUX YHCEN Kak
IPOSIBJIIEHUE CTATUCTUYECKON yCTOWYMBOCTH
B M3MEHYMBBIX SBJICHUSX, pOJb 3aKOHA
OOJIBIINX YHWCENl B MPHUPOJE M B KHUIHU
YeIoBeKa
Kontpoabnasi pabora Ne 2 mo Teme KoHtpomsHas KonTposmmpoBare M OLEHHBATH CBOKO
25. «HAcnbitanna bepayam. Ciay4yaiinbie 1 1 0 paGora paboTy, CTaBUTh LM Ha CIEAYIOIIUHI ATall
BeJIMYHHBI» o0y4yeHHUs

HTorosoe noBTopeHne U KOHTPOJIb 9 1 0 IToBTOPATH U3y4yeHHOE M BBICTPAUBATH

26. [TorTopenwue. [IpencraBieHre qTaHHBIX 1 0 0 Y CTHBIH Onpoc | CHCTEMY 3HAHHM.

217. IToBropenue. OnucarenbHas CTAaTUCTUKA 1 0 0 Ycrubiii onpoc | Pemars  3a1aym Ha TPEACTaBICHHC U

28 IToBTOpeHue. BeposaTHOCTh cilydailHOTO 1 1 0 IInceMenHbli | OMMCAHME TAHHBIX.

' COOBITHS KOHTPOJIb Pemate  3amaum  Ha  HaxoXJAEHUE
29. [ToBTOpEeHME. DIEMEHTH KOMOUHATOPUKH 1 0 0 YCTHBIH ompoc | BEPOSITHOCTEH COOBITHIL, B TOM 4HCIC B
30. [ToBTOpenue. DneMeHTH KOMOMHATOPUKU 1 0 0 YcrHblii onpoc | OTBITaX ¢ PaBHOBO3MOIKHBIMH

Tloropetue. CiydaiiHble BEIMYMHBI U 3JIEMEHTAPHBIMH COOBITHSIMH, BEPOSATHOCTEH
31. pacipeIeseH s 1 0 0 Tecruporanue OObEIUHEHUST U TepecedyeHusi COOBITHH,
32. [MosTopenue. Vcnbrranus beprysumu 1 0 0 Verasiii onpoc | BPMUCIEATE  BEPOATHOCTH B OIBITAX €
33. [Moropenue. Mcnbitanus Bepuymm 1 0 0 Vbt onpoc | CEPHAMH CITy4aiHbIX NCTIBITAHUA

[
Yol




Hara Ko.i-Bo yacos Buapi,
Ne XapakTepucTUKA JAeITeJIbHOCTH
Tema ypoka dopmbi
n/nm | maa" | ¢akr. Bcero KP mnp o0yuarumuxcst
KOHTPOJIA
KonTposimpoBarh M OLEHHBATH CBOIO
KonTponbhas .
34. Hrorosasi koHTpO/ILHAsA padoTa 1 1 0 ABora paloTy, CTaBUTh LI Ha CIEAYIOIIMN 3Tl
P oOyueHus
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2
I'pa¢guk npoBegeHNsI KOHTPOJBHBIX U MPAKTHYECKUX PadoT
(9 knacce)
NeNe ara 1no ara
A A Tema KOHTPOJIbHOI PadOTHI
n/m | mwiany | ¢gakru4.
5. IIpakTnyeckas pabora «BpluucieHHe BEpPOATHOCTEH C MCMOJIB30BaHMEM KOMOMHATOPHBIX — (DYHKIIHIA
AJIEKTPOHHBIX TaOIUII»

6. KonTpoabHnas padora Ne 1 no teme «jieMeHTbl KOMOMHATOPUKH. ["'eoMeTpuUeckasi BEPOATHOCTD)

7. IIpakTryeckas pabdora «VcnbiTanus beprymmm»

8. KonTtpoabnas padora Ne 2 no teme «UcnbiTanusa bepnyim. Ciay4yaiiHbie BeTHYHHBD

9. HToroBasi koHTpoOJLHasI padoTa

19




19



	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ  по геометрии 8 класс
	График проведения контрольных и практических работ (7 класс)
	График проведения контрольных и практических работ (8 класс)
	График проведения контрольных и практических работ (9 класс)

