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MNOACHUTEJIBHAA 3AIITMCKA

Pabouass mporpamma yueOHOro kypca «MaremaTuka» Ha 0a30BOM YPOBHE IS
oOyuaroruxcst 5 — 9 kimaccoB pazpaborana Ha ocHOBe DemepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAapTa CpeaHero obiero odpaszoBaHus u deaepanbHON padouei
IPOTpaMMBI 10 Y4eOHOMY TIpeIMeTy «MareMaTukay.

[Iporpamma mo martemaTwke s oOydarommxcs 5-9 kimaccoB paspaboTaHa
Ha ocHoBe DPI'OC OOO. B mporpamme mo MareMaTUKE YYTEHbI HJIEH U TOJIOKEHUS
Konnenuuu pa3Butus mateMatuueckoro oopasonanus B Poccutickoit denepaium.

[IpeameToM MaTeMaTUKU SBISIIOTCS (PYyH/IaMEHTANIbHBIE CTPYKTYpPbI HAIIETO MUPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOWIEHUS (OT MPOCTEUIINX,
YCBAaMBAEMbBIX B HEMOCPEJICTBEHHOM OIBITE, 10 JAOCTATOYHO CIIOKHBIX, HEOOXOJMMBIX
JUTSL pa3BUTHS HAYYHBIX U MIPUKIAAHBIX Uel). MaremaTnueckue 3HaHHusI 00eCeYuBaOT
NOHMMAHUE NPUHIMIIOB YCTPOMCTBA W UCIHOJIb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, JKOHOMUYECKOW, MOJIUTUYECKOU
uH(pOpMaIUK, AT BO3MOKHOCThH BBINOJHATH PACUETHI U COCTABIATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJETh MIPAKTHUYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHU M TMOCTPOEHUM, YUTaTh MHPOPMALIMIO, NMPEACTABICHHYIO B BUJIE TaOJMII,
qyarpaMM M TIpa@uKOB, JKUTh B YCJIOBHUSAX HEONPEACIEHHOCTH U TOHHMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

N3yuyenune maremMatuku QopMUpyeT y 0O0ydaromMUXcsd MaTEMaTUYECKUN CTHIIb
MBIILIEHUS, TPOSBIISIFOIINIICS B ONPEAEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBalOT TaKWE NPUEMBI U METOJbl MBIIUICHUS, KaK HWHAYKUUA M JEeTyKUHUs,
000011I€HHe Y KOHKpPETHU3alusl, aHallu3 U CUHTE3, KJacCU(UKaIUs U cUCTeMaTU3alus,
abctparupoBanue U aHanorus. O0bEKThl MATEMAaTUYECKUX YMO3AKIIOUEHHUH, TpaBUiIa UX

KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX MMOCTPOEHUH, CITIOCOOCTBYIOT
BbIPA0OTKE YMEHHUS (POPMYIHPOBATH, OOOCHOBBIBATH U JI0KA3bIBATh CYKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIlUIeHHEe. V3yueHrne MaTteMaTuku oOecreunBaeT
(opMHpOBaHKE AITOPUTMUYECKON KOMIIOHEHTBI MBIIIUIEHHUSI U BOCIIUTAHUE YMEHUI
NENUCTBOBATh MO 33JaHHBIM  QJIrOpPUTMaM, COBEPILIEHCTBOBATh W3BECTHBIE WU
KOHCTPYHUPOBATh HOBbIE. B mpoiiecce penienus 3aj1a4 — OCHOBOM 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, CHMBOJINYECKHE, TpaUUECKre CPEACTBA JJI BhIPAKEHUS CYKJICHUN U
HaIJISIIHOTO UX MPEICTABIICHHUS.

[Ipy u3yuyeHUM MaTEeMaTHKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEUCTBUTEILHOCTH, MPEICTABICHUSIMU O NPEIMETEe U METOAaX MAaTeMAaTHKH,
UX OTJIMYMH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUS MAaTEMATUKH JIJIs1 PELICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.
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[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMerpuyeckas ¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIUS), 0OeCIeUnBaIOIMINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeICHHEe OOYYaroIIMXCsl Ha JOCTYIMHOM [IJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KaIOIIEero MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
o0IIeH KyJIbTYpHl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 00ydJaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHrue (PYHKIIMOHATBHOM MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBIECHUS MAaTEeMATUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKM3HEHHBIX CUTyalUIX U NPHU U3YYCHHH APYTHX YYEOHBIX MPEAMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MaTE€MaTUYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUi ammapar Uil pEeUIeHUs [PaKTUKO-OPUEHTUPOBAHHBIX  3a7ad,
MHTEPHPETUPOBATh U OLICHUBATh NOJyYEHHBIE PE3YJIBTATHI.

OcHOBHBIE TUHUH COIEP KaHUS TTPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIYHCICHUSN», «Anredpa» («Airedpandeckue BbIpAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa»), « DyHKIMN», «I'eomerpus» («I'eomerpuueckue pUrypbl 1 ©X CBOMCTBaY,
«M3MepeHne TeoMEeTPUYECKUX BEIMYUH»), «BeposTHOCTb M cTaTUCTHKa». J(aHHbBIE
JUHUM Pa3BUBAIOTCA MapajlielbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaM  oOydaromigecss  OOpamlajuch  HEOJHOKPATHO,  YTOObI  OBJIAJICHUE
MaTE€MaTUYECKUMHU TOHATHUSAMU M HaBBIKAMU OCYIIECTBIIUIOCH IIOCJIEN0BATEIBHO M
MOCTYINATEIbHO, C COOMIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydaromuxcs,
paciupsis v yriyossis e€, o0pasys NpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTcs 00s3aTeIbHBIM y4eOHBIM
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 (BKJIO4as 3JIEMEHThI CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo maTeMaTUKE BBOAMUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO6miee 4KCIIO 4acOB, PEKOMEHJIOBAHHBIX JJISI U3YyUYCHHUS MaTeMaThku (0a30BbIN
YpPOBEHBb) Ha YPOBHE OCHOBHOTO 0o0IIero oOpaszoBaHus, — 952 waca: B 5 kiacce —
170 gacos (5 yacoB B Hezen0), B 6 kimacce — 170 vacos (5 yacoB B Heneno), B 7 Kiacce —
204 4aca (6 gacoB B Hejien0), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 Kitacce —
204 vaca (6 yacoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

M3ydeHue MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yabTaTbhl  OCBOEHMS  NpPOrpaMMbl 10  MaTE€MaTHKE
XapaKTEepU3YIOTCS:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY U HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSM POCCUMCKHX MAaTEMaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIMTOJTHEHUIO 0053aHHOCTEN Ipak/laHWHA U pealin3aluu ero Mpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP IPAKIAHCKOT0 001IeCTBa (HallpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX NpOoO0JieM, CBA3aHHBIX C IMPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHM HAayKH, OCO3HAHMEM Ba)KHOCTH MOPAIbHO-3THUYECKHUX
MPUHIIUAIIOB B IESITEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YyacTHE B PEIICHHUM MPAKTUYECKUX  3a7ad
MAaTEMATHYECKOW  HAIPABJICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHWHW BCEM JKU3HU IS YCHEIIHONW MPOoQeCCHOHATBLHON
NEATETbHOCTH Y Pa3BUTHEM HEOOXOJUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJMBUIYAIBHOW TpaeKTOpMU OOpa3oBaHUS U JKU3HECHHBIX IIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELICHUH, pPAaCCYKICHHH, YMEHHIO BUJIEThH
MaTeMaTH94eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIIMEN B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HaYYHBIX MPEICTABICHHIMA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeIOBEKa, MPHPOALI M OOIIeCTBa,
NOHUMaHUEM MaTEeMaTHYCCKON HAyKH Kak chephl YeTOBEUECKOM MeATSILHOCTH, TAIIOB
e pasBUTHS W 3HAYMMOCTH JUIS PA3BUTHUS I[MBHJIM3AIUH, OBJAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOH KyJIbTYpOH KaK CPEACTBOM ITO3HAHHUS MHUDA,
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OBJIaACHUCM HpOCTCﬁIHHMH HaBBbIKaMH HCCHGHOBaTeHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocnuTaHme, (opMHpOBaHME  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBBS,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHNA U OT/BIXA, PETYJIApHas Gu3ndecKass akKTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HAaBbIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMaTHYEeCKHX 3HAHUM [UIs pelIeHUs 3aaad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
BO3MOXKHBIX TIOCJEACTBUNA JJIi OKpY’KalOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX MPOOJIeM 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 IMPAKTUYECKYIO JEITEIBHOCTh, B TOM YHCIE YMEHHUE
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, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUIX, B TOM YUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEpP, KOPPEKTUPOBATh TPUHUMAEMBbIE PEILICHUS
U JIeHCTBUSA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare 0cCBOEHUS IPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBaHus y oOydaromierocs OyayT cpopMUpOBaHbl METANpPEAMETHBIE PE3YJIbTAThI,
XapaKTEPHU3YIOLIUECS OBJIAJEHUEM YHUBEPCAIbHBIMH IO3HABATEIBHBIMHU JECHCTBUSAMH,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JIEUCTBUSIMU M YHUBEPCAIbHBIMU
PETYISATUBHBIMU ACUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUH, yCTaHABIMBATH CYIICCTBEHHBIM TMPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUsI, KpUTEPUU TTPOBOJAMMOTO aHAJIN3a,

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC
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Y OTPHIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISATh MATEeMATHYSCKHAE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPCUYUS
B (QakTax, JaHHBIX, HAOJIONCHUAX W YTBEPKICHHUAX, NpeiaraTb KPHUTCPHH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEH M TPOTHBOPCUHH;

JIeJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30buparh JOKa3aTeJbCTBA MAaTEMaTHYCCKUX  YTBEPXKICHUH  (TpsSMble U
OT TPOTHUBHOIO), TMPOBOJAWTH  CAMOCTOSTCIILHO  HECIIOKHBIC  JIOKA3aTeJIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpAaWBaTh apPryMEHTAIMI0, MPHUBOJAHUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHSI,

BBIOUpATH CHOCO0 pelieHus yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pellleHus, BRIOMpATh HanOoJIee MOIXOANINA ¢ YIETOM CaMOCTOSITCIIEHO BbIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIh30BaTh BOMPOCHI KaK MCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpoBaTh BOMPOCH, (PUKCUPYIOIIKME TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEO0O0JIBIIIOE UCCIICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO (hopMynupoBaTh 0O0OOIIEHUS YW BBIBOABI IO pe3yjbTaTaMm
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M HM30BITOYHOCTh ~ MH(QOpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JUUISl pEeLIeHMs 3a/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMATH3UPOBATh M  HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHHUS;

BbIOMpaTh (hopMy npeacTaBiaeHus: MHOOPMAIMU U WILTIOCTPUPOBATH pelllaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpauKoil 1 uX KOMOMHAIUSMU,

OLICHHMBATh HAA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM YUYUTEIEM
WM CPOPMYJTMPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
OeIsIMu O6HICHI/I}I, SACHO, TOYHO, I'PpaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
N MIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XO04Yy PCHICHUA 3aa9, KOMMCHTUPOBATH
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MIOJTYYCHHBINA PE3yJIbTAT;

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
po0JIeMBbI, pelraeMon 3a/ady, BBICKA3bIBAaTh WJCH, HAIICJIICHHBIC HA MOUCK PEIICHHS,
COMOCTABJIATh CBOM CYXICHHS C CYXICHHAMH JAPYTUX YYaCTHUKOB JIMAJIora,
oOHapy>KHBaTh pa3InIue M CXOJICTBO TMO3UIINNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCICPUMEHTa, HCCICIOBAHUS,
MPOCKTa, CaMOCTOSITEIBHO BHIOWpPATh (opMaT BBICTYIUICHHS C YYETOM 3aj1ad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MMOHUMATh ¥ UCIIOIH30BaTh MIPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON pabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

MPUHUMATh IIeJIb COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM paboThl, pactpeneisTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yJIbTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNMOBBIX ¢Gopmax padoThl (0OCYkJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC MITYPMBI M IPYTHE), BBIOIHATH CBOIO YacTh pa0OTHl M KOOPAMHUPOBATH CBOU
JENUCTBUS C APYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KA4e€CTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aHMMOICHCTBHS.

PeryasitTuBHble YHUBEpPCAJIbHbIC Y4eOHbIC TCUCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aJITOPUTM pEIICHUs 3aJaud (WM €ro 4acTb),
BBIOMpPATh CHOCOO pEIICHHs C YYETOM HUMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBaTh BAapHUAHTBl PEIIEHUH C y4&TOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJIAJETh CIOCO0AMHU CaMOINPOBEPKH, CAMOKOHTPOJISI IIpolecca W pe3yJbpTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

MpEeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH PEIICHUH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH ITOCTABICHHOW LEIW U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHODKEHUS] WM HEAOCTUKEHHUS UENH, HaXOJUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHMSI IMIPOrpPaMMbl MO MaTEMaTHKE MPEACTaBICHBI
1o rojiaM oOy4eHus B CIEAYIOIIMX pa3ziesiax MporpaMMbl B paMKaX OTJIEIbHBIX yU4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomerpusd», «BepOSTHOCTb U CTATUCTUKAY.
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OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNIMU OOydYeHHsI MaTeMmaThke B S5—6 Kiaccax SBISIOTCS:
MpOIoJDKEeHNE (DOPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYCCKUX TOHSITHH (YHCIIO,
BEeNIMYMHA, TreomeTpuueckas ¢urypa), oOeCneyMBaIOIMIUX IPEEMCTBEHHOCTh H

MEPCIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00yUJaIOIUXCS;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATENILHON aKTUBHOCTH, HWCCJIEIOBATEILCKUX YMEHUH, MHTEpeca K H3YUYCHHIO
MaTEeMaTUKH;

MOJIBEICHHE OOYYaIOMIMXCS Ha JOCTYIIHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIETO MUPA;

dbopmupoBaHre (PYHKIIMOHAIIBHOW MaTeMaTUYeCKOW T'PAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
MPUMEHSATh OCBOCHHBIC YMEHHUS ISl PEIICHUS TMPAKTHKO-OPUECHTHUPOBAHHBIX 3a7ad,
WHTEPIPETUPOBATh TMOJYyUYCHHbIE pE3yJabTaThl W OIICHMBAaTh HMX HA COOTBETCTBUE
MMPAKTUYECKON CUTYAIUU.

OcHOBHBIC JIMHUW COJIEpKaHUS Kypca MaTreMaTuku B 56 kimaccax —
apuMeTHdecKkass U TreoMeTphuecKasi, KOTOpPbIE Pa3BUBAIOTCS IMapaLICNbHO, KaxKiaas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBHCHUMO OJHA OT APYIoW,
a B TGCHOM KOHTAaKTE W B3aUMOJCHCTBUHU. Takke B Kypce MaTeMaTHUKU MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenne apudmMeTnueckoro marepualia HAdyWHACTCS CO CHCTEMaTH3allud M|
Pa3BUTHS 3HAHWN O HATYPATbHBIX YHCIIAaX, TIOJYYCHHBIX HA YPOBHE HAYAJIHLHOTO OOIIETO
oOpazoBanus. I[Ipm 3TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMHpOBaHWE HOBBIX TCOPETUUYCCKUX 3HAHMM  COYETAETCSd C  Pa3BUTHEM
BBIYMCIUTEILHON KYyJbTYpPhl, B YaCTHOCTM C OOy4Y€HHEM MPOCTEHIINM MpuéMam
MPUKUJIKA W OICGHKH pPE3yJIbTaTOB BBIUMCIACHUN. M3yueHrWe HaTypalbHBIX YHCEN
MIPOJIOJDKAETCS B 6 KJTacce 3HAKOMCTBOM C HAYaJIbHBIMU TTOHATHSAMU TEOPUU JTCITUMOCTH.
Havasio n3ydenust OOBIKHOBEHHBIX U JECATHYHBIX IPOOEi OTHECEHO K 5 Kitaccy. ITo
TIEPBBIN 3TAIl B OCBOCHHUH JAPOOCH, KOT1a TPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IPOOEiH B TIOJHOM 00bEME
MPEAMIECTBYET U3YUCHUIO JCCATUIHBIX APOOCH, YTO 1eIeco00pa3HO C TOUYKH 3PCHHUS
JIOTUKH W3JI0KCHUS YUCJIOBOW JIMHUM, KOTJIa MpaBUiia JEHCTBUN C JECITUYHBIMU
IPOOSMU MOYKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHHS JICHCTBUI
C OOBIKHOBCHHBIMH APOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMU JPOOSMH PACIIHPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YYaIoMUMUCS TPUKIAHOTO MMPUMEHEHUSI HOBOM
3aMMCH MPU W3YYCHUH JPYTUX TMPEIMETOB M IMPH TPAKTUICCKOM HCIIOIb30BAHHH.
K 6 ximaccy oTHec€H BTOPOIA dTall B U3yYeHUHU APOOEH, T/Ie TPOUCXOIUT
COBEPILIEHCTBOBAHKME HABBIKOB CPABHEHUS U MpeoOpa3oBaHusl ApoOeid, 0CBOEHUE HOBBIX

BBIYMCIIUTEILHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHWKW BBIYMCICHUI, B TOM YHCIIC
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3HAYEHUN BBIPAKEHUM, COAEpKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIC IpoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, pACCMOTpPEHUE MPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B nauvarne 6 kiacca mporcxoauT 3HAKOMCTBO C TIOHATHEM MPOLIEHTA.

Oco0EeHHOCTBIO U3YUYEHHUS TIOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHH TaK»e MOTYT pacCMaTpUBAThHCS B HECKOJIBKO ATanoB. B 6 kiiacce B Havyaie u3yueHus
TeMbl «Ilon0KUTENbHBIE U OTpULIATENIbHBIC YKCTIay BhIeseTcs noareMa «Lemnbie uncnay,
B paMKaX KOTOpPOW 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHUCIAMH U JEHCTBUSIMHU
C TIOJIOXKUTEITLHBIMU M OTPULIATENTHHBIMHU YHCIIaAMU IPOUCXOAUT HA OCHOBE CO/IEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSAMH TEMBbI, B TOM YHCI€ U C MPaBWIAMH 3HAKOB
NIPY BBIIIOJTHEHUHU apUPMETUUECKUX ASUCTBUA. V3ydueHue paliMoHaIbHbIX YMCENl Ha 3TOM He
3aKOHYUTCS, @ OyJIeT MPOJA0KEHO B Kypce anreOphl / Kiacca.

[Ipu oOyueHUM pelmIEeHUI0 TEKCTOBBIX 3ajad B 5—6 KiaccaXx HCIONb3YIOTCS
apumernyeckue npuémel perieHus. [Ipu oTpaboTke BHIUNCIUTETHHBIX HABBIKOB B 5—6
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOIIMX BUJIOB: 3a]1a4l HA ABUKEHUE,
Ha YacTH, HA TIOKYTKH, Ha pabOTy U MPOU3BOJUTEIHHOCTD, Ha TIPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOyyarommecss 3HaKOMSTCS ¢ NpUEMaMHU pElIeHUs 3aJad nepedopom
BO3MOXKHBIX BapHaHTOB, y4arcsi paboTaTh ¢ uH(pOpmaluen, mpeacTaBieHHON B GpopMme
TaOJIUI WU JUarpamm.

B mporpamme yueOGHOro kypca «Maremaruka» MNpeaycMOTpeHO (HOpMHUpOBaHUE
IPOIEIEBTUUECKUX alreOpandyeckux MNpeacTaBiIeHUN. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIOJIB3YETCS MPEXKAE BCEro MJs 3aluch OOIIMX
YTBEPKJIECHUHN U IPEJI0KEHUI, POPMYII, B HACTHOCTH ISl BBIYUCIICHUS T€OMETPHUECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISH YUCIa.

B nmporpamme yueOHOro kypca «MaTemaTuka» Npe/CTaBlI€HAa HarJsIHas
reOMETpHsi, HalpaBJIICHHAss Ha Pa3BUTHE OOPA3HOTO MBINLICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYEHUU T'€OMETPUH,
KOTOpPBIA  OCYILECTBIISIETCA HA  HAIIAHO-TPAKTUYECKOM  ypOBHE,  ONHpaeTcs
Ha HarsIIHO-OOpa3HOe MblluleHHe oOyvaromuxcs. bonbiias poiab  OTBOAUTCS
MPaKTUYECKOHN JeATEIBbHOCTH, OIBITY, SKCIEPUMEHTY, MoenpoBaHuto. OOyydaronimecs
3HAKOMSITCS C TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU KOHPUTYpalusMH, YydaTcsi wu300pakaTb WX Ha HEJIWHOBAHHOM U
KJIeT4aToi Oymare, pacCMaTpuBaIOT X MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HaIJISIIHOM T€OMETPUM 3HAHUs, MOJyYeHHbIE OOYyYarONIMMUCS Ha YPOBHE HAYaJbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjlaccax M3ydaeTcsi HHTErpPUPOBAHHBIN MpeaMeT
«MaremaTuka», KOTOPbI BKIIOYAET apU(PMETUUYECKUA MaTepuan W HarjsagHyro
TE€OMETPHUI0, a TAKXKE MPONEAEBTUUECKUE CBEICHUS U3 aiareOphl, JIEMEHTHl JIOTUKUA U
Hayaja OnucaTeIbHON CTAaTUCTUKH.

Oo11ee yKcno 4acoB, peKOMEHAOBAHHBIX I U3y4eHUs] MaTeMaTuku, — 340 yacos:
B 5 kimacce — 170 yacos (5 yacoB B Heneo), B 6 kimacce — 170 yacos (5 yacoB B Heneio).
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COAEPKAHUE OBYYEHUA
5 KVIACC

HarypaabHble 4uC/Ia M HYJIb

HatypanbHoe wumcnmo. Psg Hatypanpabix uncen. Ywmcno 0. W3o6paxkenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPJAUHATHOU (YUCIIOBOI) NPSIMOIA.

[lo3unmonHas cucremMa cyucieHusA. PuMckad Hymepauus Kak [OpHUMED
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPAJbHBIX YHUCEA C HYJIEM.
Crnioco0bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CrnoxeHre HaTypaJbHBIX YMCEN, CBOWCTBO HYJS IIPU CIOXEHUU. BrlunTaHue kak
neiicTBre, 00paTHOE CIIOKEHUIO. YMHOKEHUE HATYpaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TPU YMHOXEHUU. JlemeHue Kak JeilcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apumMeTudecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUS, paCIpEeIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB 11 00O3HAUEHUS] HEM3BECTHOIO KOMIIOHEHTa W 3aIllCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

Jlenutenu ¥ KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOKUTEIHU. [IpocThie M cocTaBHbBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM NOKa3aTesIeM. 3allMCh YHCIA B BUJIE CYMMBI pa3psiIHbIX
CJIAraeMbIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHHS JIeWcTBHM. lcnonp30BaHWE NpHU BBIYUCICHUSAX NEPEMECTUTEIBHOTO M
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIuTeIbHOrO
CBOMCTBA YMHOKEHUS.

Apodu
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMEIIaHHOW JpoOHM B BHUC HENPABWIHHOW APOOHM W BBIJICICHHUE IICJIOW YaCTH YHCIIA
U3 HempaBWwIbHOU npoOu. M3o0paxeHue apoOedt TOYKAaMU Ha YHCIOBOM TMPSIMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamienue apooOei. I[lpuBeneHue ApoOH K HOBOMY
3HaMeHaTeno. CpaBHEHHE qpOoOCi.

CnoxxeHrie W BBIYHTAHHE JpoOei. YMHOXXEHHUE W JeJieHHe aApoOei, B3auMHO-
obOpatHbie Apobu. HaxoxaeHre 4acTy 1eIoro 1 IeIoro o ero YacTH.

Hecstuunas 3amuch apoOeit. I[lpencraBneHue necaTUYHOM npoOU B BHUJE
OoObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU HAa YHCIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

ApudmMernueckne NEUCTBUS C ACCITUIHBIMU Ap0o0sSMU. OKPYTIIEHUE MECATUIHBIX
JpOOeH.
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PemieHne TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3ama4d. Pemenue 3amau mepeOOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Vcmosib3oBaHme
IIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsi, PacCTOSIHHE, IIeHA, KOJUYECTBO, CTOMMOCTb. EMWHHUIIBI HM3MEpEHHUs: MaccChl,
00bEMa, 1IeHBI, PACCTOSHHS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[IpencraBiieHre TaHHBIX B BUJI€ TAOIUII, CTOJIOUYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsAMOii, OCTpBIN, TyTION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKUE €IUHULbI JUIMHBL. JlJIMHA JIOMaHO#, NEepUMETp
MHOT'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsauele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PAaBEHCTBE PUTY.

N3obOpaxxkenne ¢uryp, B TOM uyucie Ha kieryatoi Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTen npsiMoid, OKpY>KHOCTH Ha HEJIMNHOBAHHOM U KJIeTYaTol Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Tnomans IPSAMOYTOJIbHUKA " MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJHHUKOB, B TOM 4Hclie (HUryp, M300pakEHHBIX Ha KJIET4aToOM Oymare.
EnvHuner namepenus miomaim.

Harnsiaaele mpenctaBieHUs O NPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunesn, Ky0, MHOrorpaHHuku. M3o00pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesieid MHOTOTPaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaT€pPHAIOB).

O0BEM MPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauis nuamMmepenus o0beMa.

6 KIIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATYpPaIbHBIMH  YHCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IIPU  BBIYMCIICHUSX TIEPEMECTUTENIBHOTO W COYETAaTEIIbHOTO CBOWCTB CJOXKEHHUS H
YMHOXEHUSI, paCIpPEICIUTEIIbBHOTO CBOKMCTBA YMHOXEHUS. OKpyriieHUE HaTypalbHBIX
yucel.

Jlenutenu u KpaTHbIE YUCIIa, HAMOOJBIIUN OOIIUH AeTUTENh U HAUMEHbIIIee 00111ee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eTleHne C OCTaTKOM.
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Jpoon
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHHe W ymnopsijouuMBaHue aApoOeil. Pemienuwe 3agad Ha HaxoXXJIEHUE YacTH
OT LEJOr0 W WEeJIoro mo ero 4acth. [[poOHoe 4HCciIo Kak pe3ysbTar JeleHUS.
[IpencraBnenne necAITHUHON APOOM B BHIIC OOBIKHOBEHHOW IpOOM W BO3MOKHOCTH
Npe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecATHUUHOM. JlecsTuuHbie ApoOH U
MeTpuyecKas cuctema Mep. Apudmernyeckue ISHCTBHS W YHCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMH U JCCATUYHBIMU JPOOSMHU.

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

[Tondarue npoueHTa. BeruucieHue mporeHTa OT BEIMYMHBI M BEJIMYUHBI MO €€
NpOLEHTY. BbIpakeHHe TMpPOLEHTOB JAECATUYHBIMU JpoOsMu. Pemienwe 3amau
Ha IPOLIEHTHI. BbIpa)keHne OTHOLIECHUS BEJIMYMH B POLICHTAX.

IHoJsio:kUTENBbHBIE U OTPULATEIbHbIE YHCJIA

[TomoxurenbHple W oTpunarenbHble yuciaa. Llensie uyncna. Mopynes uwncna,
reoMeTpuUecKasi HHTEpIpeTaIys MOy I uyncia. M3o0paxkeHnue uncesn Ha KOOpIMHATHOM
npssMoi. YUucioBeie mpomexyTkud. CpaBHeHHe duceld. ApudMETHYECKUE ICHCTBUS
C TIOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMU YU CIIAMHU.

[IpsiMmoyronibHasi cucTemMa KOOpJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKH
Ha TUIOCKOCTH, abcicca U opauHata. [loctpoenre Touek U GUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[IpumeHeHne OyKB ISl 3alMCH MAaT€MATUYECKHX BBIPAKEHUW W TPEIIIOKEHUU.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bDyKBEHHBIC BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMysbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBaapara, oObEMa
napajienienunena u Kyoa.

Pelienue TeKCTOBBIX 3a7a4

Pemrenne TEeKCTOBBIX 3aja4 apu(METHUYCCKUM CIIOCOOOM. PelieHune JormdecKux
3ama4. Pemenue 3amauy nepe6opoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemrenue 3agay, copepxkaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYHHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboThl. EquHuIBI U3MEpPEHUs: MacChl, CTOMMOCTU, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXKI0N BEITUYUHBI.

Pemrenue 3amay, CBs3aHHBIX C OTHOIICHWEM, MPOMOPIIMOHAIBHOCTHIO BEJIUYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Onenka © TPUKUIKA, OKpyryeHue pesynbTata. CocraBieHne OyKBEHHBIX
BBIPAKECHUH T10 YCIIOBUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TMOMOIIBIO Tabnui, u jauarpamm. CronOuarbie
JAArpaMMBbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasanas reomerpust

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

B3anmHOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajulelbHbIEC MPSMBIE,
MEPIEHAUKYJIISIPHBIE MIPsIMbIE. MI3MepeHne pacCTOSTHUI: MEXAY IBYMsI TOUKAMH, OT TOYKH
JI0 TPSIMOM, IJIMHA MapuIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHre © MOCTPOEHHWE VYIJOB C IMOMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpSIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, nauaroHaneud. WM3oOpaxeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoOroyroiapHuka. [loHsTHe miomanu (Urypsl, €IUHULB U3MEPEHUs
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiomanad GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOe N3MepeHNe JUIMHBI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, map U chepa. M300paxeHne npocTpaHCTBEHHbBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3nanue Moenei
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoOBOJIOKH, TJIACTHIIMHA U JPYTHX MAaTEPUATIOB).

[Tousatne o00BEMa, enuHuIlbl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIBLHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

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

Yuciia 1 BBIYUCTCHUSA

[lonumMaTe U MPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypPalbHBIMU
YHUCIIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMHU.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHbIE YWCIA, CPABHMBATh B IPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY HA KOOPJMHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIIHNM €M
YUCIOM M M300pa)kaTh HATypasbHbIE YMCIA TOYKAMU HAa KOOPJAWHATHOUW (YMCIIOBOIN)
IIPSMOM.

Boinonuate  apudmernueckue  IEWCTBHSL € HATypallbHBIMU  YHCIIAMH,
C OOBIKHOBEHHBIMH JPOOSIMU B TIPOCTEHIITNX CITyUasiX.

BoINonHATE IpOBEPKY, TPUKUIKY pPE3yIbTaTa BEIUUCICHUN.

OKpyryiaTh HaTypajibHbIEC YHCIIA.
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PemieHne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaud  apuPMETHYECKHUM CIIOCOOOM W C  TOMOIUIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Nepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemiats 3a1auu, coaepxaniue 3aBUCMMOCTH, CBSI3BIBAIOIIUE BETUYUHBL: CKOPOCTD,
BpeMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKHWE 3alCH, CXEMBbI, TaOIHIbI, 0003HAYEHUS TPH PEIICHUU
3aj1ad4.

[Tonp30BaThCS OCHOBHBIMU EIMHUIIAMU H3MEPEHUS: II€HbI, MAacChl, PacCTOSHMUS,
BPEMEHH, CKOPOCTH, BhIpaKaTh OJTHHU €IMHUIIBI BETUYUHBI Yepe3 ApyTHe.

W3Bnekats, aHaIWM3UpOBaTh, OICHUBATH HWH(OpMaIUio, MPEACTaBICHHYIO
B TaOyMIle, Ha CTOJIOYATON NUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHBIE JIaHHbBIE,
MCIIOJIB30BaTh JAHHBIE TIPU PEIICHUU 3a/1a4.

Harasiinas reomerpust

ITonp30BaThCA r€OMETPUUECKUMU IOHATUAMMU: TOUYKA, IIPSAMast, OTPE3OK, JIyd, YIodl,
MHOI'OYTI'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIVIAMHU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbBHUKaMHM: YIoJI, BEpLIMHA, CTOPOHA, AUArOHAJNIb, C OKPYKHOCTBIO: Paguyc,
JIAaMETP, LEHTP.

N300paxxaTh U3y4eHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPY’KHOCTh 3aJJaHHOTO paJinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB INPSAMOYIOJIbBHUKA, KBajpara Il HX
IIOCTPOEHMS, BBIYMCIICHHUS TUIOLIAAN U IIEPUMETPA.

Boluucnsate nepuMeTp Y IJIOIMIAAL  KBaJApara, MNPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM YHuCJe (GUryp, N300paKEHHBIX Ha KIETYATOU
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JUIMHBI,
IJIOIA/IN; BBIPAXKATH OJTHU €IVMHULIbI BEJIMYUHBI YEPE3 APyTHE.

Pacno3naBaTe napasuienenunen, KyO, HMCIOJIb30BaTh TEPMHUHOJIOIHMIO: BEpILMHA,
pedpo rpaHb, U3MEPEHUSI, HAXOJUTh U3MEPEHNUS NTapajuIesenunena, Kyoa.

Boruncnate 00b€M  kyba, mnapajuienenunena Mo 3aJaHHbIM  U3MEPEHHSIM,
M0JIb30BAThCS €MHUIIAMU U3MEPEHUS 00BEMA.

Pemrare HecnoHblE 3a7adyd  HAa U3MEPEHUE TEOMETPUYECKUX  BEIWYUH
B [IPAKTUYECKUX CUTYyaLHAX.
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[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yuciia 1 BBIYUCTICHUA

3HaTh W IIOHMMAaTh TEPMHUHBI, CBSI3AHHBIC C PA3JIMYHBIMU BHJIAMU YHUCEN U
criocobaMy UX 3amlucH, MEPEeXOIUTh (€CITH 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHUBATh U YIIOPAJOYNBATH LIEJIbIC YUCIIA, OOBIKHOBEHHBIE U JIECATHUHBIE APOOH,
CpPaBHHUBATh YMCJIA OJTHOTO U PAa3HBIX 3HAKOB.

BbINONHATH, coueTast yCTHbIE M1 TUCbMEHHBIE TPUEMBIL, apU(PMETUUECKHUE TEUCTBUS
C HaTypaJbHBIMU W II€JIBIMM YHCJIAMHU, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIO’KATEJIBHBIMU M OTPULIATENBHBIMU YUCIIAMU.

BpruuciATh 3HaYEHUs YUCIOBBIX BBIPAKEHWM, BBINOJIHATH NMPUKUIAKY U OLICHKY
pe3ysibTaTa BbIUUCICHUH, BBINOJHATH MpeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMClia TOYKaMU Ha KOOPJIMHATHOW MPSIMON, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAUHATAMH dTON
TOYKH.

OKpyrTh LEeble YnCia U IECATUYHbIE IPOOU, HAXOIUTh MPUOIMKEHUS YNCE.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIMCHIO CTCIICHW YHCIIA,
HaxOJWTh KBaJApaT M KyO 4YHCIA, BBIYMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJIEp KaIlUX CTETICHH.

[Tonp30BaThCs TMpU3HAKAMU JCIUMOCTH, PACKIaJblBaTh HATypajbHbIE 4YHCIA
Ha MPOCThIC MHOKUTEJIH.

[Tonb3oBaThCa MacITaAOOM, COCTABIISITH MPONOPLUU U OTHOIIEHHUS.

Ucnonb3oBath OykBbI jisi 0003HAYEHUS YWCENI MPU 3alUCH MATEMATHYECKUX
BBIpAKEHUN, COCTaBJISITh OYKBEHHBIC BBIpAXXCHUSI U (HOPMYJIbI, HAXOIWUTh 3HAYCHUS
OYKBEHHBIX BBIPQKEHUMN, OCYIIECTBIISASI HEOOXOIUMBIE ITOJICTAHOBKU U MPE0Opa3oBaHUSI.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TekcToBbIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amaun, cBA3aHHBIE C OTHOIIEHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpEeMsi, PacCTOSHUE, I€HAa, KOJMYECTBO, CTOUMOCTb, MPOU3BOIUTEILHOCTb, BpeMs,
o0béMa paboThl, HCHOJB3ys apuPMeTHuecKue JeHCTBUS, OLCHKY, MNPUKUIKY,
M0JIb30BAThCS €AMHUIIAMUA U3MEPEHUSI COOTBETCTBYIOIIUX BEINYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHMSI 10 YCIIOBUIO 33JaUH.
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W3Bnekats nHPOpMALINIO, TPECTABICHHYIO B TA0IMIIAX, HA TMHEWHOM, CTOIOUaTON
WM  KPYroBOM JuarpaMmax, MHTEPIOPETUPOBATh  NPEACTABICHHbIC  JaHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

[IpencrapisaTe wHGOPMAILUIO C TMOMOIIBIO TaOJWIl, JUHEWHOW W CTOJIOYATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTh mnpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxxaTh ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HA HEJIMHOBAaHHOW U
KJIeT4yaTo Oymare M3y4eHHbIE MIOCKHE T'€OMETpUYEcKue (PUrypbl U KOH(PUTYpaluH,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPHUS,
WCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEW: OCb CHUMMETPUH, LEHTP
CUMMETPHUH.

HaxoauTes BeNM4YHUHBI yTII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYUHBI, IIOJIL30BATHCA IIPU PELICHUM 3a1ad I'pajgyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HAa YEPTEKAX OCTPBIU, IIPAMOU, PA3BEPHYTHIA U TYIION YIJIbIL.

Bpruncnares  OuMHY JIOMaHOM, TEPUMETP MHOTOYTOJIBHHUKA, —ITOJb30BAThCS
CAUHULIAMU U3MEPEHUs UIMHBI, BBIPAXKATh OJHU €IMHUIBI U3MEPEHUS JIMHBI 4epes3
Jpyrue.

Haxonuth, ncnonb3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXIAY ABYMS
TOYKaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BaTh
pa3OueHne Ha  MNOpPSAMOYTOJIbHUKH, HA  paBHble  (UIYpbl,  JOCTpauBaHHUE
0 TPSMOYTOJIbHUKA, I10Jb30BaThCs OCHOBHBIMM €IWHUIAMHM HU3MEPEHHs IUIOLIAMIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHUeE.

Pacrio3naBaTh Ha MOJENAX M M300pKEHUSAX MNHUPAMUAY, KOHYC, LMJIMHAP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTs Ha KJleT4aTON OyMare mpsiMOYTOJIbHBIN Mapajuiesenue].

Boruucisate 00bEM  MPSAMOYToNbHOTO Mapajuiesienunena, Ky0a, MOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemare HecnoxHbIE 3agauM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKHUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HatypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHBIX YHACEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IWHUIIBI
MIPU YMHOKEHUHU.

npeIaraTb H 00CyK1aTh CIOCO0bI YIIOPSAJOYNBAHUS YHCET.
MN300pakaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBath cBoiicTBa HaTypallbHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTndecKue 1eiiCTBU C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUE CTEIICHU, YUTATH
CTENIEHU, MCIIO0JIb30BATH TEPMHHOJIOTHIO (OCHOBAHHUE,
MIOKAa3aTellb), BBIYMCIASTH 3HAYEHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPAXKEHUI, MPeAJIaAraTb U IPUMEHATh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATEIBHOE CBOMCTBA CIOKEHUSA U YMHOKEHHS,
pacIpenenuTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIHMPOBATH
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IIepemectuTenpHOE
1 COYeTaTeIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC UHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJbHbIM
MOKa3aTesIeM.
Hucnoselie
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3a71a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHNS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyIHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NMPUMEHATH NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHBIX YHCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KU, «ECIHU. .., TO... ).

Pemats TekcTOBbIE 3a/1aun apUDMETHIECKUM CITIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEX/y BEJIMYMHAMU (CKOPOCTD,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTHYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0/ pEUICHUA 33a4H C IOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBATH NOJyYEHHBIN PE3yJIbTAT,
OCYLLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTb OUIHOKH.

Pemarts 3a1aun ¢ moMolIpi0 iepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpy>KHOCTb U KpYT.

IIpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YTJIBL.
W3mepeHnne yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaxX, ONMUCHIBATD,
UCIIOJIB3Ys TEPMHUHOJIOTHIO, U H300PakKATh C TTOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yTOJ1, IOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITTMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJIaHHOW JUTMHBI, YTOJI,
3a/ITaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbBIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajuyca.
N306paxath KOHPUTYpAITUU TeOMETPUIECKUX puryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeT4YaTol Oymare; npeajiaratb, ONMCHIBATH U 00CYKIATh
CIoco0bI, AJITOPUTMbI TIOCTPOCHHS.

PacnozHaBath M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare npsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTIIbl; CPABHUBATDH YIJIbIL.

BbI4uCJIATH IMHBI OTPE3KOB, JOMaHBIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCHMOCTH MEKy €AMHUIAMU METPUYECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €AHMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaLuu, UCIOJIb3YS
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3a/1ay, CoJepKaIImx
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C IIOMOIIIBIO0 KOMITBIOTEPA IIOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU JIPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IpO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJIAWHATHOM IIPSMOU; HCII0JIb30BAaTh KOOPIMHATHYO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

D®opMyIHPOBATH, 3aANIUCHIBATH € NOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OH JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICTISITH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BeinoHaTh apudgMeTnyeckue aeicTBus

C 0OBIKHOBEHHBIMHU JAPOOSIMH; HIPUMEHSATH CBOCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU I

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIUHCIICHUN.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeiaraTb U NPUMEHSATh NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTHL HCC/IEI0BAHMS CBOWCTB IpOOEH, ONUPasch

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TOMOUIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUIM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXO0XKJICHHUE YaCTH LIEJIOr0 U LEIO0T0 110 €r0 YacTH;
BbISIBJISITh UX CXO/JICTBA U PA3JIMYMSL.

MoaeaupoBarhb X0/ PELICHUS 3a1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MOJyYEHHbBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMHUTBCS C UCTOPHEN Pa3BUTHS apu(PMETHKA

Harnsgnas reomerpus.
MHOrOyroinbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

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

I[IpuBoauTHL NpUMeEPbI OOBEKTOB PEATBHOTO MUPA, UMEIOIINX
(GbopMy MHOTOYTOJIbHUKA, PSMOYTOIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroJyibHUK.
IImomane n
TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpPEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh VX JINHEWHBIE Pa3MEPBI.
BpI4uCcasiTh: IEPUMETP TPEYTOJIBHHUKA, IPSIMOYTOJIbHHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb MPSIMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, TPIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajapar u
MPSAMOYTOJBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBaJApaTa IyTEM
HKCIIEPUMEHTA, HAOIIOICHHS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPAMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «J11000i1». PacmosnaBathb
VMCTUHHBIE U JIOKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMEPBI U KOHTPIIPUMEDHL.

HccaenoBath 3aBUHCUMOCTD IUIOLIAIN KBagpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJPATHOM CETKU JJIs1 HOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPHI U3 KBAIPATOB U
MPSMOYTOJILBHUKOB ¥ HAXOAUTH MX TIJIOIIA b, pa30UBaTh
(Gburypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl U HAXOJIUTh UX
TJIOIIA/b.

Bbipakarh BeIMUYMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXY METPUUECKUMU
€AUHULIAMY U3MEPEHHUSI TUIOLLA/IH.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepuMeTpa B MPAKTHUECKUX CUTyanusX. Pemars 3agauu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpencTaBisATh 1eCATUYHYIO ApOOb B BUI€ OOBIKHOBEHHOMH,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHbIe IpOOU TOYKAMHU HA KOOPJIMHATHON
MIPSMOM.

BoISIBASTH CX0JCTBA U Pa3JIHYUs PABWI apUPMETUIECKUX
JEWCTBUH C HATYPAJIbHBIMU YUCJIAMU U JECATUUYHBIMU
IpoOsiMU, OOBSICHATD UX.

BoInosHaTh apudMeTHYECKUE NEUCTBUS C IECITUIHBIMU
JpoOsIMU; BBINOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIUHCIICHUU.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

I[IpuMeHATH NPABUJIO OKPYTIJIEHHUS JIECATUYHBIX APOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTMPAsICh HAa YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIIbIO KOMIThIOTEPA), BHIABUTaTh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.
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PemaThb TeKCTOBBIE 3aJ1a4H, COAEPKALIUE IPOOHBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITh HX CXOACTBA U PA3JIHYHS.

MopeanpoBarh X0/ pEeLICHUS 331a4M C IOMOILBIO PUCYHKA,
cxeMmbl, Tabiuipl. [lpuBoanTh, pa30MpaTh, OLICHUBATH
pa3uYHbIC PELICHHUS], 3alIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBath APOOHBIMU YUCIAMHU B PEATbHBIX )KU3HEHHBIX
CUTYaLHSIX.

Kpuruvecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxkenue
MHOTOTPAHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napajieenumen,
Kky0. Pa3BépTku kyOa
U TIapaJiyiesieuIe 1a.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/KAKOLIEM
MHpe NPpsSMOYTOJIbHBIN Mapaliienenunea, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

I[IpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO Napasuieenuiea,
KyoOa.

MN300pazkath Ky0 Ha KJIeT4aTOM Oymare.

HccnenoBath cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienurne]
u3 OyMaru v Mpoyux MaTepuagoB, 00bICHATH CIOCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunesa;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Hao0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
wioniaay 1 00bEMa, NepuMeTpa U oAl IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHMS

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3aga4um u3 peanbHOMN KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHSATHUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJIHATH PE0Opa30BaHUs YHCEIL.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSTDH CBOICTBA apU(METUUECKUX JCHCTBUIN

JUISL pallMOHAIM3alH BEIYUCIICHUM.

OcyumecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMBIX ICHCTBUHN 1
CaMOMPOBEPKY PE3YyJIbTaTa BHIUMCICHUMN.

Pemars 3agaum U3 peasibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U1 PELICHUA 3a1a4 U3 IPYyTHUX
y4€OHBIX MPEIMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJILHbBIN
Crocoo

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonmdectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUaIOIINXCSI
(Temnbl) Kypca 4acoB coepKaHue

HartypanpHbie uncina 30 Apudmerndeckue BoinosHsaTh apudgmMeTuyeckue AeCTBUsI C MHOTO3HAYHBIMU
TEUCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOAUTb 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIYUCIATH
HaTypaJIbHBIMHU 3HAYEHMS BbIPAKEHUH, COJIEpIKAIIUX CTEIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIpAXKEHUS, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTa.
MOPSZIOK IEMCTBUH, Hcnonb30BaTh NPU BLIMUCTEHUSX TIEPEMECTUTEIBLHOE U
HCIIOJIb30BaHHE COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOYKEHUSI,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OOIIMH JeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenumMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUI.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, IPOBOUTH

YK CIJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMpPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIero NEIUTENS M HAUMEHBIIETo 00IIEero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCTIOIh30BaTh ITH
MOHSITUS NIPH PELICHUU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM PA3JI0KEHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccaenoBath yclioBUs ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMpOBATH M
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000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YHCEJI, IBYX HEUETHBIX YKUCIIE, YETHOTO U
HEUETHOTO YHUCEJ.

HccnenoBaTh CBOMCTBA JICIMMOCTH CYMMBI U POW3BEICHUS
YuCell.

IIpuBoAMTH NPUMEPHbI YKCEI C 3aJaHHBIMU CBOMCTBAMH,
Paco3HABATh BEPHbIE M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOUIBIO CBA30K «M», «UIIN», «ECIIH..., TO...».

Pemath TEKCTOBBIE 3a/1a4l, BKIOYAIOUINE TOHATHSA
JETUMOCTH, apu(METHUECKUM CIIOCOOOM, UCTIONB30BATh
repedop BCeX BO3ZMOXKHBIX BAPHAHTOB.

MoaeaunpoBarhb X0 peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3zdéuparb, OEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnuecku oueHUBaTh [TOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIHMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
psiMbIE.
[TapannensHbie
MpsIMbIE.
Paccrosanue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOl Oymare JiBe epeceKaroImecs
IIPsIMBIE, 1BE NTapaJIEIbHBIE IIPSIMBIE, CTPOUTH MPAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 MPSMOH,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NaPALICITBHOCTU U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napajuienbHble cTopoHbl. M300pamxaTh MHOTOYTOJIbHUKH
C IapaJUICIbHBIMU, IEPIICHIUKYJIAPHBIMU CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cUcTeMa Mep.
Apudmernyeckue
JICUCTBUSA

¢ OOBIKHOBEHHBIMH
U JeCATUYHBIMH
JPOOSIMHU.
OTHoI1IeHHE.
JleneHue B J7aHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JpoOu Tpu peoOpa30BaHUU BEIHMYUH B METPUUECKOM
CUCTEME MeED.

BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BHITIOJIHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBJsITh OTHOILICHUS U TPONIOPIIMHI, HAXOAUTH
OTHOIIIEHUE BEJIUYUH, ICJIUTh BEIUYUHY B JAHHOM
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OTHOIIICHUH.
Macira0,
IPONOPLHSL.
[TonsATHE MpoOLIEHTA.
Brruncnenue
POLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

Pemienne TekcTOBBIX
3a7a4, CoOAEepKaIuX
JpOOU U MPOIEHTHI.
[IpakTnueckas
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOIIICHUH.
Haxoauts 3KCIepMMEHTAJILHBIM IIYyTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUIHH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIBb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuucasiTh TPOLICHT OT YKCIIA U YUCJIO IO €70 MPOLICHTY.
Oxpyrasite 1poOH U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
quced.

Pemarts 3aga4m Ha 4aCcTH, POLEHTHI, NPOIMOPIUH,

Ha HaXO0XJICHHUE IPoOH (TPOIEHTA) OT BEJIMYUHBI U BEJTMUHUHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIM4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEeHUBATH PA3JIMYHbIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BaexkaTs, nHGOPMALNUIO 13 TAOJIUIl U TUArPaAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeIENSITh HAaNOOJIbIIIee M HAMMEHBIIICE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
CummeTpus

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PYKH, CTPOUTH C ITOMOIIBI0 HHCTPYMEHTOB (DUTYDPY
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJILHUK,
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[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTh), CHAMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOW, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAINH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIe C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HAa0JII0/ICHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATBH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUIS 3aIUCH
MaTeMaTU4EeCKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHHbIE
BBIPAXEHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0XKJCHUE
HENU3BECTHOIO

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXEHUS MO YCIOBHUIO 33/1a4HU.

HcciienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JIsl UX 3AIUCH.

BouruucisiTh 4iciioBoe 3HaUeHUE OYKBEHHOT'O BBIPAYKECHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucsiBaTh POPMYJIBI: IEPUMETPA U TUIOILAN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TUIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBasth popMyJibl, BEIPAKAIOLUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1IEHA,
KOJIMYE€CTBO, CTOUMOCTD; TPOU3BOAUTENBLHOCTh, BpeMsl, 00bEM

32



denepanbHas pabouas nmporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHbD)

KOMITOHEHTA. palboThI; BEIOTHATH BBIYUCICHHUS IO 3TUM (opMyiaM.
DopMyIIbl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXyTOJIbHUK, N300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTON Oymare
durypsl Ha IIIOCKOCTH IpUMEPBI C UCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C HapaJUIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
DopMyIsl
IEpUMETpa U
IJI0ILAIN
IPSIMOYTOJIbHUKA.
[Tpubnuxénnoe
VU3MEPEHUE IUIOIIAIN
duryp.
[IpakTnueckas

CTOpPOHAMHU, NPSMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. Ilpeasarats u 00Cy:Ka1aTh Cliocoo0bI,
AJITOPUTMBI [TIOCTPOCHHUS.

HccnenoBath, UCIONb3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYIOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIEC U
HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
PaCNoO3HAaBaTh OCTPbIE, NPSMBIE, TYIIbIE, PA3BEPHYTHIEC YTJIbI.
Pacno3naBarth, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BbruuncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30ueHneM 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 KJeT4aToi 6ymare, mpuOIMmKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAU Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpudecKas
HHTEpIIpeTalus
MonyJisi. UnclioBbie
MIPOMEXYTKHU.
IonoxuTtenpHbIC U
OTpHUIIaTEIbHBIC
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX 1
OTpHUIIATEIbHBIX
YHCeJl.
Apubdmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pemmenune TeKCTOBBIX
3aja4

IIpuBOoAMTH PUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIia; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH MPABUJIA BBIUYKUCIIEHUS C ITOJOKUTETbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX NEUCTBUA

C TIOJIOKHUTEIbHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JUJ1s1 TpeoOpa3oBaHusl CYMM M MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
adciucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JuarpamMmMel.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 10 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIUHATHI TOYEK.

YuraTth cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPETHPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJbHON KU3HU

IIPECTaBICHHBIC

B Ta0IUIIAX U

Ha Juarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pakKaTh UX

KyO, mpu3ma,
nmupamMuaa, KOHycC,
WIAHIP, Tap U
chepa.
N3obpaxxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TNIaCTUIINHA, TIPOBOJIOKH
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeronx (OpMbI HA3BaHHBIX TeJl.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpPIIMHA, pEOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€JIMHULIbI U3MEPEHUS
o0BéMa. O0bEM
IPSIMOYTOJILHOTO
napajuiesienunesa,
Ky0a, popMyiibl
00bEMa

N3yuarth, HCNONB3Ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBAa HAa3BAaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
Pa3JIHYHUsL: MKy MUPAMUJION U IPU3MOI; MEXKTY
HWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEPTKU NMapasiesienunea, kyoa, mpusMsl,
UpaMubl, KOHyCa, MWJINHIAPA; KOHCTPYHUPOBATH JaHHBIC
Tea U3 pa3BEéPTOK, CO37aBaTh UX MOIEIIH.

Co3aBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uUryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTh HA Mo eJIsIX: JJIUHBI pEOEP MHOTOIPAHHHUKOB,
JTaMeTp Imapa.

BeiBoauts popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuieienunesaa.

BorunciasaTts no gpopmysaMm: 00bEM NMPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napauIeNIenuIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs

20

[ToBTOpEHNHE
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB 5
1 6 KJIaCcCOB,
0000111eHNE U
CHCTEMAaTH3aI1s
3HAHUM

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HATypaJIbHbIE, LIEJIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEILHBIC
4ucia, OOBIKHOBEHHBIEC U ICCATUYHBIE APOOU, BBITIOJIHSIThH
npeoOpa30BaHUs YMCE U BBIPAKCHUH.

Bri0upaTth cioco0 cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOIcTBAa apu(PMETUUECKUX ACHUCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHHM.
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Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUSA JIJIsl peIlIeHUs 3a/1a4 U3 APYTUX
MPEMETOB.

Pemath 3a7a4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a]1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BHINOJHAEMbIX ACHCTBHUI U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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®E/IEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa O0eCmeYrBaACT M3YYCHHE APYTUX AUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M
TYMAaHUTAPHOI'O LUKIIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl POAOJKEHUST 00pa30BaHUs U
B TIOBCEJIHEBHON >XKuW3HH. Pa3BuTHe y o0Oyyaronmxcs Hay4dHBIX NpPEICTaBICHUN
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakimii, CriocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SIBIICHHMM W TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYECKOro MOJCIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAayeCTB MBIIUICHUSI, HEOOXOJAMMBIX
JUTS aJlafiTallid B COBpeMEHHOM Iu(poBoM oOiiectBe. M3ydueHue anreOpsl ooecreurnBaeT
pa3BUTHE yMEHHUsA HaOII0JaTh, CpaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyIUpoBaTh yTBepxkAcHUA. (OCBOeHHE Kypca anreOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlIUXCA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE pacCyXIeHUsA, OO0O0OIIEHME U KOHKPETHU3AIHUIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOIINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1a4 SBJISETCS peau3aluen 1eaTeIbHOCTHOTO IPUHIUIIA 00yUeHHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «AmnreOpa» uisi OCHOBHOIO OOILEro
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Ywucna v BBIYUCIICHUSD», « AJreOpandecKkue BRIPaXEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dyukuuny. Kaxnas w3 3THUX COACPKATEIbHO-METOJIUYECKUX JIMHUNW pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS C IPYTUMHU €0 JTUHUSMHU.
B xozae nzydenus yueOGHOTO Kypca 00yqaronIuMcs IPUXOTUTCS JJOTUYECKU PACCYKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W € 3TUM B mOporpammy
y4e0HOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jielax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCA OCHOB YHUBEPCAJIBLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « Anredpay sIBIseTCs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve muHUN «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIEro
W3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIONIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JISI TTOBCEIHEBHOM JKWU3HH.
Pa3BuTre MoHATHSA O YMCIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO
C palMOHAIFHBIMU U HUPPAIMOHAIBHBIMU 4YWCIaMHU, (OPMHUPOBAHUEM TMPEICTABICHUN
O JEWCTBUTEILHOM YHCIIC. 3aBEPIICHUE OCBOCHUSI YHUCIOBOM JIMHUU OTHECEHO
K cpefiHeMy 001IeMy 00pa30BaHUIO.
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Copnepxkanre IBYX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKCHUS» H
«YpaBHEHHSI Y HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTeMaTUIECKOTO amnmapara, HEOOXOAMMOTO JJIsl PEIICHUS 3a/1a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIETo
oOpa3oBaHus Y4eOHBIH MaTepuaj TPYNIHPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHUH.
Anrebpa JIEMOHCTpUPYET 3HAUCHHUE MAaTEMaTHKH KakK s3bIKa JUI  MOCTPOCHHSI
MaTEeMaTUYECKUX MOJIeJIeH, OTMMCAHMSI POIIECCOB U SIBJICHUH pealbHOTO Mupa. B 3amaun
o0yueHHs ajaredpe BXOIAT TaKKe JalbHEHIIee pa3BUTHE aITOPUTMUICCKOTO MBIIIUICHHUS,
HEOOXOIMMOT0, B YaCTHOCTH, JIJISl OCBOSHHUSI Kypca WH(GOPMATHKH, M OBJIJICHE HaBBIKAMH
JNeAyKTUBHBIX paccyxkaeHuid. IIpeoOpazoBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BHUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxxanue (QyHKIIMOHAIBHO-TPAPUUECKON JIMHUM HAIEJIEHO Ha TMOJy4YeHue
OOyYarOMIMMHUCS 3HAHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIeTu
JUTSL OTIMCAHUS W HCCISAOBAHUS Pa3HOOOPA3HBIX IMPOIECCOB M SBICHUN B MPHUPOJAC U
oOmiecTBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTE€MaTHUKH B pa3BUTUHU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYACT CJCAYIOMMEC OCHOBHBIE pasfeibl cofepkanwms: «Yucma u
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYyHKIIUN.

OOmiee 4YMCIIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHHUs Yy4eOHOTO Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 vaca (3 yaca B Hezenmo), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

COJEPXAHUE OBYUYEHUA
7 KJIIACC

Yucsa 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U ICCATHYHBIE, IIEPEX0]T OT OHOM (POPMBI 3amucH Ipodei K
npyroi. IloHsTME palMOHATBHOTO 4YHUCJIA, 3aluCh, CPAaBHEHUE, YIMOPSI0YMBAHHE
pallMOHAJIBHBIX 4HCeNl. ApudpMeThuueckue JCUCTBUS C pallMOHAJbHBIMU YHCJIAMHU.
Pemenue 3aa4 u3 peasibHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJdbHBIM TIOKa3zaTeleM: OIpeJesieHne, mpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE OMNPEACJICHMS, 3amuch OoJbIIMX uuces. [IpoleHThl, 3anuch
MPOIICHTOB B BHJE JIpoOW W ApoOW B BHUIEC MPOIEHTOB. Tpu OCHOBHBIC 3aJaud Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 PeabHON MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
yuces.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi © 00paTHast MPOTIOPITMOHATIEHOCTH.
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AJiredpanyeckue BbIPaKeHUA

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUA C INepeMeHHOW. JlomycTumele
3HaYeHUs] NEepeMEHHbIX. [IpeacTaBieHuEe 3aBUCUMOCTH MEXAY BEJIMYMHAMH B BHJIE
¢opmyinbl. Beruncnenuss no ¢opmynaMm. IIpeoOpa3oBanne OyKBEHHBIX BBIpa)KEHUH,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MPeoOpa30BaHUsl CyMM M NPOU3BEACHUM,
IPaBUJIAa PACKPBITUS CKOOOK U MPUBEACHMSI TOAOOHBIX CIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

OpHowieHbsl M MHorowieHel. CreneHb MHorowieHa. CioOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOYKEHUS: KBaApaT CyMMbl U
KBaJparT pa3zHocTu. PopMyiia pa3HOCTH KBaJIpaToB. PaznokeHHe MHOTOYJIEHOB
Ha MHO>KUTEJIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHH.

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPABHEHUS,
penieHrne JIMHEMHBIX ypaBHEHUU. (COCTaBICHHE YpPAaBHEHHWW IO YCIOBHIO 3aJadH.
Pemenne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepEeMEHHbIMU. PellleHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKH. [ [puMepsI perennst TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

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

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amanabix (popmynamu. Urtenue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuid. JInaeitnas Gyukmus, e€ rpaduk. ['paduk dynknum y = |x|. I'padmueckoe
pEelIEHNE JTUHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHHU.

8 KUIACC
Yuciia 1 BbIYUCTCHUSA

KBagpatubiii kopens u3 uncina. [lonstue 06 uppanmonanibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoiHcTBa apu(pMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BBIUMCICHHSIM.
JleHCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enbIM NoKazaTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AJiredpanyeckue BbIPaKeHUA
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas npods. OCHOBHOE CBOMCTBO anrebpandeckoit npoou. CioxxeHue,
BbIUMTaHHE, YMHOKEHUE, JIEIEHNE anre0pandeckux apooeil. ParmonanbHbie BRIpaXKeHUS
U UX IIpeoOpa3oBaHue.
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YpaBHeHMs U HEPAaBEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIIMXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocrenimme
JTpoOHO-paIMOHAIbHBIE YPAaBHCHHUS.

I'paduueckas mHTEpHpeTalvs ypaBHEHUH C JBYMS TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHUM C ABYMS IEpEMEHHBIMU. [IprMephI pelieHus CUCTEM HEJIMHEHHBIX
YpaBHEHUM C ABYMsI IEPEMEHHBIMM.

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

YHucnoBble HEpPAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTDh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

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

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps rpadukon
(bYHKINI, OTpaXkarouX peaabHbIe IPOIECCHI.

@OyHKIIMHU, ONUCHIBAIOLINE MIPSIMYIO U 00paTHYIO IPONOPLHOHATIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynakiun Y = X2, ¥ = x%, y =Vx, y=|x|. ['paduueckoe peuieHne ypaBHeHu#
U CUCTEM YPaBHEHMH.

9 KVIACC
Yucsia 1 BbIYMCJICHUS

PanmonanpHbpie 4uciia, UppalMoHaJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIa KaK
OCCKOHEUHBbIE JecATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX 4yucell, apu(pMeTHIECKUe JEUCTBHS
C JCUCTBUTEIIbHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpYXKAlOIIETO  MHpa,  JJIUTEIBHOCTh  IPOILIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUONMKeHUs. OKpyrieHue
yucen. [Ipukuaka v onieHKa pe3yJbTaTOB BBIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHss ypaBHEHUM TPETbEM W 4YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

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

VYpaBHeHHe C JByMs TEpEeMEHHBIMH M ero rpaduk. Pemenue cucreM IByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEpEMEHHBIMU. Penenne cucrteM nByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JMHEWHOE, a JIpyroe — BTOpOil crtemeHu. ['paduueckas mHTEprpeTanus
CUCTEMBI YPaBHEHUI C ABYMs IIEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoU. KBagpaTHslie HepaBeHcTBa. ['paduueckas
MHTEPIPETALNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DyHKIUU
Ksanpatuunas gynkius, e€ rpaduk u cBoiictba. [lapabona, KoopArMHATHI BEPIIUHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

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

YuciioBbIe IOCTI€10BATEILHOCTH U NPOrPECCHH

[loHsATME YHUCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHUE  IIOCIEN0BATEIBHOCTH
peKyppeHTHOM (hopMyJioit u popMyIioi N-TO YJieHa.

Apudmernueckass u reoMmerpuyeckas mnporpeccur. Popmyisl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YICHOB.

N300paxxeHre 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
Ha KOOPJWHATHOM IUJIOCKOCTH. JIMHEHWHBIM M SKCIIOHEHUUAIBHBIN pocT. CIOXKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE  pe3ynbTaThl ~ OCBOEHHS ~ TPOrpaMMbl  y4eOHOTO  Kypca
K KOHILy 0OOy4eHHUs B / KJacce:

Yucaa u BbIYUCICHUS

BrinonssTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C PallMOHANBHBIMHU YUCIIAMH.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAKECHHM, TPUMEHSITh PA3HOOOpa3HbIE CIIOCOOBI
¥ PUEMBI BHIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKECHUH, COMNEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC TPOOH.

[Tepexoautes oT omHOW (OPMBI 3amUCH YUCeN K Apyrou (TpeoOpa3oBBIBATH
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrasTh yucna.

BpINOMHATS NPUKMAKY M OLICHKY pPE3yJbTaTa BBIYMCICHHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpOXKEHUN. BBINOMHATH AEHCTBUS CO CTENEHSIMU C HaTypaJbHBIMU
ITOKA3aTEIISIMH.

IIprMeHATh NMpPU3HAKU JNEIUMOCTH, PA3JIOKEHHE HAa MHOXHUTEIW HaTypAIbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJIMYHMH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
peleHuns 3a1a4 ¢ YIETOM OrpaHUYCHHI, CBA3aHHBIX CO CBOHCTBAMHU PacCMaTPUBAEMBIX
0OBEKTOB.

AnredOpanveckue BbIPasKeHU

Hcnonb3oBarh anreOpandyeckylo TEPMHHOJOTHUIO M CHUMBOJMKY, MPUMEHSITH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKEHUN TMpU 33JaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BbINonHAT npeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH NPHUBEACHUEM
N0JIOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINONHAT YMHOKEHHE OJJHOUWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyiecTBIATh Pa3yioKEHUE MHOTOWICHOB HA MHOYKUTEIH C IOMOUIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIAraéMbIX, HNPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh mpeoOpa3oBaHWsd MHOTOWICHOB JUIsl PEIICHUS Ppa3IMYHBbIX 3a/1a4
13 MAaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHON ITPAKTHKHU.

Hcnons30BaTh  CBOWCTBA  CTENEHEM C  HATYpPAJIbHBIMH  I10KAa3aTEIsIMU
JUIs IPpeoOpa30BaHUs BbIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUiia epexoaa
OT MCXOJHOIO YpaBHEHHUsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS M YHUCIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyueckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M X
CUCTEM.

[TonGupath mpUMepsl Hap YKce, SABISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS ITIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaUK JUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMsbl IByX JIMNHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKUMHA

N3o0paxkath Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aIllMChIBATh YHCIIOBBIE IPOMEXKYTKHU
Ha ajareOpanvyecKkoM S3bIKE.

OtMeuaTh B KOOPAMHATHOW IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOPJMHATAM, CTPOUTH
rpaduxu nuHeiHbIX QyHkumid. CTpouts rpaduk QyHKIMH Y = |x|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHUE, 11€HAa, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINM 10 3HAYEHUIO €€ apryMEeHTa.

[lonnmarpy rpaduueckuii cmoco® TMpeAcTaBleHUS W aHaidu3a HWH(GOpPMAIUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALUIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Yucia 1 BbIYUCTICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUISL CpaBHEHMS, OKPYIJICHMsS WU BBIYMCICHHUM, HM300pakaTh AEWCTBUTENbHBIE 4YHCIIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUYECKOTO KBAJAPaTHOIO KOpHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIUX KBAJIpaTHbIE KOPHU, MCIIOJIb3Yysl CBOMCTBA
KOpHEM.

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

AuredpanvecKkue BbIpasKeHHUs

[TpyuMeHsTh TOHATHE CTETICHU C ILI€JIBIM MTOKa3aTeNIeM, BBITIOIHATh MPe0Opa30BaHUs
BBIPAKECHUH, COJIEPKAIINX CTEIIEHU C IEJIBIM ITOKA3aTEeIIEM.

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

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTe mpeoOpa3oBaHMsl BBIPAXKEHUNU ISl PEIICHUS Pa3Iu4HBbIX 3a7a4
W3 MaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IMPAKTUKHU.

YpaBHeHus U HEPABEHCTBA

Pemlare JnMHENHBIE, KBAaJpaTHBIE YPABHEHHUS M pALMOHAIBHBIE YPaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM
qyclie C MNpUMEHEHHEeM TIpaduyecKux MpeacTaBieHuil (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CII UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT cioBeCHO (HOPMYITHPOBKH 3a/a4 K €€ airedpandeckor Moeu
C MOMOILIBIO COCTABJICHHSI YPaBHEHMS WM CUCTEMBI YPaBHEHMM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yybTart.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHWS, OLICHKH, PEIIATh
JVUHEWHbIE HEPAaBEHCTBA C OJHON NEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpapUuecKyro
WJUTFOCTPALIAI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumaTe W HCHOJIB30BaTh (PYHKIIMOHAJIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O3HAYCHMsI), OMNPEACNATh 3HaueHWE (YHKIIUU 110 3HAYCHHIO
apryMeHTa, OIpeJesTh CBOMCTBA (DYHKIINUHU IO €€ TpaduKy.

CtpouTtb rpaduku 2JIeMEHTApHBIX (DYHKITUN BUIA:

y=", y= x2, y= x3,y = V& ¥y = |x|, onuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIUHI
X

1o e€ rpauky.

[IpenmeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIIOPSIOUYNBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C pallMOHAIBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCBbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C HWPPALUOHATBHBIMU
YHCJIaMH.

Haxomutes 3Ha4YeHHs CTENEHEW C LEIbIMH MOKA3aTEIsIMA U KOPHEW, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTe  JI€UCTBUTEIBHBIE YHUCIA, BBIIOJIHATH IPUKUJKY  pe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeliHble U KBaJpaTHbIC YPAaBHEHUS, YPABHEHHS, CBOIAIIMECS K HUM,
npocTenime ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPHIX OJJHO YPABHEHUE HE ABJISACTCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI UM CUCTEMBI JBYX YPAaBHEHUM C IBYMs [IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
Yuciae ¢ NPUMEHEHHEM TpauyecKuX TMpeCTaBIeHU (yCTaHaBIWBAaTh, HMEET JIH
YpaBHEHHE WK CUCTEMA YPABHEHUU PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemrars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aMUCHIBATH PEIUIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTte cucrtembl JMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CUCTEMbI HEPABEHCTB HAa YHUCIOBOU
MPSMO#1, 3aITUCHIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKUIMHA

Pacrio3naBaTh (QyHKIMM H3y4eHHBIX BHIOB. lloka3piBaTh CcXeMaTHUECKU
pacroyoKeHue Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (YHKIMH BUma: Yy = £X,
y= #x+b, y= f, y=ax?+bx+c, y= x3, y= X y=|x| B 3aBucumoctn

X
OT 3HaYeHUI KOA(P(UIIUEHTOB, OMMMCHIBATH CBOWCTBA (DYHKITHIA.
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Ctpouth W u300pa)kaTh CXEMATUYECKH TIpauKu KBAIpPaTUYHBIX (DYHKLUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMI MO UX TpauKaMm.

Pacno3naBate kBaapaTHuHyto (yHKIUIO 1O (opmyne, NPUBOIUTH TNPUMEPHI
KBaJPAaTUYHBIX QYHKUIUH U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEI0BATETbHOCTH U NPOIPECCUH

Pacrio3znaBaTh apu(pMeTHUECKYI0 M TEOMETPUUYECKYIO MPOTPECCHH MPU PA3HBIX
crioco0ax 3a1aHusl.

BhBINOMHATE BBIYUCIEHUS C HCTIOIB30BaHHEM (HOPMYII N-T0 YjeHa apuPpMETHUECKON
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemrars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IOCJIENOBATENBHOCTAMH, B TOM YHCIIE
3aJ1a4M U3 PeasbHON JKMU3HH (C UCIIOJIb30BAaHUEM KAJIBKYJISITOPA, HIU(POBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucrna v BBIYUCIIECHUS. 25 [Tonsarue CucreMaTu3upoBaTh U 000ralIaTh 3HAHUS
PannonanbHbIe YnCiia PAlMOHAIIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YHOPSII0YMBATH JAPO0H, MPe0oOpPa30BHIBAS
JEUCTBUS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YHOOPSIAOUNBAHUE
PallMOHAIBHBIX YUCEIL.
CreneHb

C HaTypaJbHbIM
MIOKa3aTeJeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOLICHTHI

W3 peaJbHON
MPAKTUKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUA

Ha MHOUTEIN
HaTypaJbHBIX YHCEIL.

OOBIKHOBEHHBIE B ICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHsATH pa3Ho00pa3HbIe CIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKammx OObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMH
YUCTIAMU.

IIpuBoAUTH YKCI0BbIEe U O0YKBEHHbIE IPUMeEPBI CTETICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSIS 3HAUCHHUSI
OCHOBAHHUSI CTENIEHHU U MOKa3aTelis CTeNeHU, HAXOIUTh
3Ha4YeHUs cTerneHei puaa a" (a — mo00e parMoHaIbHOE
YHUCIO, N — HATYpaJIbHOE YKCIIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpuMeHATH IPU3HAKK IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXKHUTENIN HATypaJbHbIX YUCE.

PemaTh 321244 Ha YaCcTU, IPOLIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE IPoOU (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIIECT OJHA BEJIMYMUHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PATUYHBIC PEIICHUS,
3aMKCH PEIIeHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITMOHAIBHBIE
3aBUCUMOCTH MEX]y BETMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemaTh npakTHUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, PSIMYIO U 00PATHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIIAH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DOopMyJIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHSITH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTs 3HaueHns OYKBEHHBIX BRIPAKCHUM MTPU 3aJJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYyJIaM.
BoInosHATH TpeoOpa3oBaHus 11€JIOT0 BBIPAKECHUS

B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX CIaraeMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOKXEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI>IX cJlaraCMbIX.

CBolicTBa CTENICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOWIEH ¥ MHOTOWIEHA HA MHOTOYJICH, MPUMEHSATh
dbopMyIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcymecTBJIATH PA310KEHNE MHOTOWICHOB HA MHOXKUTEIH
MyTEM BBIHECCHHSI 32 CKOOKH 00IIIETr0 MHOXKHUTEIS,
npuMeHeHUsT (HOPMYJIIbI PA3HOCTH KBaIPaTOB, POPMYIT
COKpAIIEHHOTO YMHOKCHHUS.

IIpumeHsATH MpeoOpa3oBaHKe MHOTOUYJICHOB JIJIsI PEIICHHUS
Pa3IMYHBIX 3371a4 U3 MAaTEMATHKH, CMEKHBIX ITPEAMETOB,
U3 peabHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
YpaBHEHHS,
PaBHOCUJIBHOCTh
YPaBHCHUU.
JIunelinoe ypaBHEHUE

Pemiatp nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee nmpocTtoro Bujaa. IlpoBepsrs,
ABJISICTCS JIM KOHKPETHOE YUCJIO KOPHEM YPABHEHHS.
IHoa0upaTs mpuMepbI AP YKCEII, SIBISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunenHoe ypaBHEeHUE
C NBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSICh TPaPUKOM,
NPUBOAMTH IPUMEPbI PELICHUST YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocraBisTh ¥ pemiaTh ypaBHEHHUE WM CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MTPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJAWHATHOMU
MPSIMOM.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBL; 3aMCHIBATh X HA aJreOpandecKoM SI3bIKE.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 10
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYJIaMH, B TOM YUCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpuMeHsI T, H3y4YaTh NPeUMYIECTBA,
HHTEPHPETHPOBATH IPaPUIECKUI CIOCOO MPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTh NoHATHE PYHKIIMH, OBJIAJCBATh
(GYHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + Db,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 durmeHToB K u b.

Crponth rpaduku quHeHON GyHKIMHA, QYHKIUHA Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JINHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOIIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUid BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMbBIX IEHCTBUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYUCICHHM, TPeoOpa30BaHUI,
ITOCTPOCHHUM.
Pemiats 3aga4un U3 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl peIlIeHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATH
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KUIIACC
Hanmenosanue paznena |KoaudecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIIUXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHHe KBaIPaTHOTO KOPHS

KBazgpaTHbie KOpHU

u3 yucia. [lonsarue
00 UppalMoOHATILHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
quced.
JIeiCTBUTEIbHBIC
yucina. CpaBHeHuUe
JIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupMeTHIeCKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIE KOPHU

U3 yncina, apuMEeTHIECKOro KBaIpaTHOTO KOPHS.
IIpuMeHsTH ONEepanyio U3BJICYCHHS KBAIPAaTHOIO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHnBaTh KBAIPATHBIE KOPHHU LIETBIMU YUCIIAMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH U YNOPAA0YUBATH PALIMOHAIIBHBIC U
VMppalMOHAIBHBIEC YUCIA, 3aMIMCAHHBIE C TIOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HccaenoBars ypaBHEHNE X2 = @, HAXOAUTH TOYHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISITOPA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa3oBaHus BEIPAKESHUH.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUI, COEpKaAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 FeOMETPUYECKUX U pU3nueckux Gopmyi.

BbIyucIsATh 3HAYEHMS BBIPAKEHNM, COJIEpIKAITUX
KBaJIpaTHBIE KOPHU, UCTIOB3YS ITPU HEOOXOIUMOCTH
KQJIBbKYJIATOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEeJIbIM

CreneHb ¢ LEIbIM II0KA3aTEJIEM. II0Ka3aTEeIIEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpeacraBiasATh 3anMCh OONBIIMX U MAJIBIX YUCEN
qHUCIa. B CTaHAApTHOM Buje. CpaBHUBATh YNCJIA U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3aMMCcaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnonb3oBaTh 3alIMCh YUCEll B CTAHAAPTHOM BHJIE
(OT BIEeMEHTapHBIX JUTSL BBIPAQXKEHUS pa3MEPOB O0BEKTOB, JJIUTEIBHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOILIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKO# (popme
OOBEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTETNIEHU
JUTUTEIBbHOCTD C LEJIBIM NIOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENECHU JIJIs1 IPeoOpa3oBaHus
B OKPY’KaIOIlEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEINEHU BbInoaHsATH AeHCTBUS C YHCIaMH, 3alIMCAaHHBIMU
C LIEJIBIM II0KA3aTeIeM | B CTaHJAPTHOM BHJIE€ (YMHOXEHUE, IEJICHUE, BO3BEICHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUsA. KBagpaTHbIi TPEXUJICH. BO3MOKHOCTb €T0 Pa3j0KEHUsI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJPaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

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

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeii.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISTOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHusl Ipooeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBangpaTHoe Pacno3HaBaTh KBaJIpaTHbIEC YPABHEHHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henmonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBAJAPATHOTO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
KOpPHEH KBaJIpaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOASAIIMECSA K KBAIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHUN, HabsropaTh 1 aHAJIU3MPOBATH CBA3b MEXIY KOPHSIMH U
CBOIALLIUXCS KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
K KBAJIPATHBIM. ®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYIO -
[Ipocreiinue qpoOHO- | Teopemy, MIPUMEHSTh 3TU TEOPEMBI JI PEUICHUS
palOHAIIbHBIC 3azaad4.
ypaBHEHUSI. Pemath TeKkCTOBBIE 321a4UH aNTreOpanuecKUM CIIOCOOOM:
Pemienue TeKCTOBBIX NEPEXOJIUTh OT CIOBECHON (POPMYITMPOBKU YCIOBUS 3aa4U
3a/1a4 ¢ IOMOUIBIO K aJireOpandecKkoi MoJieIu MyTEM COCTaBIICHUS YPAaBHEHMUS,
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpPaBHEHUU pe3yabTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JIuneiinoe ypaBHeHne PacniozHaBaTh JTMHENHHbBIE YDABHEHUS C IBYMs

Cucrempl ypaBHEHUI

C ABYMsI
MIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
pELICHUs] ypaBHEHU
B LIEJIBIX YHCJIAX.
Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUN

NIEPEMEHHBIMH.
CrpouTh rpaduky TMHEWMHBIX YPABHEHHI, B TOM UHCIIE
HCIO0JIb3Ys LM poBbIE pecypcehl.

Pazimyars napajuienbHbIe U IEPECEKAIOLINECS MTPAMbBIE
110 UX YPABHEHUSIM.

Pemath cucTembl ABYX JIMHENHBIX YPABHEHUN C IBYMSI

IIEPEMEHHBIMU NIOJACTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! permenus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMECHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pematb npocTeiime cCucTeMsl, B KOTOPBIX OJHO

Y3 YPABHECHUM HE SABJISCTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 321a4M AITEOPAUIECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBenctra

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
pemienue. CucteMsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOM IIPSAMOM, 10KA3BIBATH
anreOpanyeckKH.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3aa4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pelIEHNE CUCTEMBI HEPABEHCTB HA YU CIIOBOW MPSIMOU
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C OJJHOM NIEPEMEHHOU
U UX pELICHHE.
N3ob6paxenue
pelIeHNs TMHENHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
IPAMON
OyHKIWH. 3) [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruncasaTs 3HaveHust QyHKIUH, 3alaHHBIX (OopMyJIaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObI 3a1aHus COCTABJISAITH TA0JIMIbI 3HAYEHUH QYHKIUU.
byHKIMIA. CtpouTh o TOuKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (yHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccnenoBarh npumepsl rpa@UKoB, OTPAKAIOIIMX peaTbHbIE
npotecchl U siBieHus. [IpuBoauTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.
Hcnosb30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUYEHUS UX CBOWCTB
OyHKIUH. 9 UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpadpuka QyHKIIMN 3HAYECHUE OTHOM
UucnoBbie PyHKINU rpadukoB QyHKIUH. U3 PaCCMaTPUBAEMBIX BEJIMYMH 10 3HAYECHHUIO IPYTOM.
[Tpumeps! rpaduxos B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI0i 3aBUCHMOCTh

57



denepanbHas pabouas nmporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHbD)

byHKUIUH, MEKTy BEJIMUMHAMMU.
OTPAXKAIOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIWH, Pacno3naBath BubI 3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBHIBAIOIINEC CXeMaTHYeCKHU 10JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO U 00paTHYo rpadukoB QyHKIMiA Bupa: Yy = X3,y =x3,y =Vx, y = |x|.
NPOMOPIHOHAILHBIC Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NpeACTABJICHHUSA ISl PEIICHUS U UCCIIEIOBAHNS YPABHCHUH U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x4,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHuEe 1 00001IEHNE IToBTOpEHUE Bpi0MpaTh, NPMMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAaHUH

YuCell, BIYUCICHUN, MPeoOpa3oBaHuil BbIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUM U
CaMOITPOBEPKY pe3yiIbTaTa BEIUUCICHUM, MPeoOpa3oBaHU,
ITOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTU4YECKHUE 3HAHUS JIJIsl PEIICHUS 3a/1a4 U3 IPyTrux
pEeAMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KUIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BHUJIBI IEATEILHOCTH 00y4YaOIIUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE

Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YKCTIa UppalMOHAIbHBIE HaTypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIBHBIX YHCEN.
YuCia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEYHbIE JIEUCTBUTEIHLHOTO YHCIIa KaKk OECKOHEUHOM TEeCSITUUHON
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHOXeCcTBO pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEITbLHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
yucia Kak JEeUCTBUTEIbHBIE YHCIA.
OECKOHEUHbIE BbINoJIHATH, coueTasi yCTHbIC U MUChbMEHHbBIC TPUEMBI,
JECATUYIHBIC POOH. apuMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEU C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEXKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUM.
MHOXECTBOM IHoyunTh nMpeacTaBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JIeATEIIBHOCTH
YuCcesl U MHOKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOM. NPUOIMKEHUS ACHCTBUTEILHOTO YHCIIa TPU PEIICHUH
CpaBHeHue 3aj1a4.
JICUCTBUTENBLHBIX uKce, | OKPYIrasiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apupMeTHIecKue NMPUKUHJIKY PE3yJIbTaTa BIYMCICHUM, OLIEeHKY 3HAUEHU N
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTNKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHuUe. Pemenne
YPaBHEHHU,
CBOJSILNXCS

K KBaJPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTEIECHEU

OcBauBarth, 3alIOMMHATH U IPUMEHATH IrPauuecKue
METO/AbI IIPU PELICHUN YPABHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3HaBatsb Liesbie U IpOOHBIE YpPaBHEHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpeanararb BO3MOXXHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKA
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pa3ioKEeHUEM

Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SBJISIETCS JIMHEWUHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
IPEICTABIICHUS JUIsl PelIeHUs U MCCJIeI0BAHUS YPABHCHHI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYIIUPOBKH YCIOBUS 3aJ]a4U K alreOpandeckoi MoJieaun
NyTEM COCTABJIEHUS CUCTEMbI YPaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU
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3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
Hepasencrtsa HEPaBEHCTBA U UX HEPAaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOICTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JIunennble JUTs peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAIPATHbIE HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiathb nTuHEHHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTyYECHHBIE PELICHHUS.
MEPEMEHHOU U X N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparnsie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelLIeHuE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATb HEPABEHCTBA MPU PELICHUH
VHTEPIPETALNS pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

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

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoJioKeHre Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB

Gynkumii Buga: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =
X
y = X,
y = X,
y = Vx,
y = |x|

y = X3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOU KU3HH, PUUKHU, TEOMETPUH.

BoIsaBJSITH 1 0000111aTh OCOOCHHOCTH T'padrKa
KBaJpaTUYHOU QPyHKIMU Y = ax? + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTUYHBIX PYHKIIHIA, 3aJaHHBIX (hopMyrTamMu BUIa
y=ax’,y=ax’+q,y=a(x+p)%y=ax?+bx+c.
AHAJIM3HPOBATH U NPUMEHSATH CBOMCTBA N3yUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEI0BATEIbHOCTH.
3amanue
OCJIEOBATENBHOCTH
PEKYPPEHTHOM
bopmynoi u
¢dbopmyoii N-To YiieHa.
Apudmernueckas u
reoMeTpudeckas
POTPECCUH.
@opmyJibl N-ro yieHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH pevYeBble BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITUEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
IIOCJIE0BATEIBHOCTH WU PEKYPPEHTHYIO (hOPMYITY

U BBIYHCJIATH WICHBI I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (hopMyTIaMHu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCaCaA0BAaTCIbHOCTH, €CJIN BBINKMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apuMETHIECKYIO U TEOMETPHUECKYIO
MIPOTPECCUHU MPHU PA3HBIX CIIOCO0AX 3aaHUSI.
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MPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAMHATHON
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUiA, CyMMBI
NEPBBIX N YJICHOB.

N300paxkaTh 4iIeHBI IOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U SIBJICHUH

U3 peabHOM KU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUUECKOMN MPOTPECCUH, B TEOMETPUUECKON
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4W U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9MEKTPOHHBIX TAOIUIL, TpaUUECKOTr0 KAbKYJISTOpA U T.11.).
PemaTh 3a1a9n Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peabHOU MPAKTUKH (C UCTIOIh30BaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTHUKU

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLNH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJAMHOKECTBO,
orepaluy HajJ MHOKECTBAMHU; MCIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCIIO,
IPOCTOE M COCTABHOE YUCIIA, IETUMOCTh HATYPaJIbHBIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

yuces, NPU3HaKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apuPpMETHIECKIM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
CrIocoboMm) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHUIKY M OLIEHKY
pe3ynbTaTa BBIYMCICHUM.
PemaTh TeKCTOBBIE 32/1a4U apUPMETUUECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a1a4m, CoJIEpKallue IPOLECHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIIME 3aBUCHMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIEC )KU3HEHHBIC CUTYAIUH,
(popMyIHPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOUTh PEIICHUE, IPUMEHSA MATEMATUYECKUH amnmapar,
HHTEPIPETHPOBATH PE3YJIHTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPa’KeHUA nokasaresieM, apupMeTHIecKuil KBaJIpaTHbIA KOPEHb,
(mpeobpa3zoBaHme MHOTOWIEH, ajre0pandeckas Jpo0b, TOKICCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSL: BHIIOJHITH PACUETHI
BBIPAXXCHUU, 1o (popmynam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHMUS) peaIn30BbIBaTh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJI€ C UCTIOIB30BaHUEM (POPMYIT PA3HOCTH
KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTU; HAXOAUTH
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PalMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIbIO (GOPMYJI peabHbIE IPOLIECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpauuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HYJIU (PYHKIIUH, TPOMEKYTKU 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH BO3pACTaHusl, yObIBaHUS, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPadUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (QYHKITUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepoora.
Hcnoab30BaTh rpaMKu 7151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJISl pEIICHUS 3a/1a4 U3 APYTUX
y4€OHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Bripaxkats ¢gopmyiaMmu 3aBUCMMOCTH MEK1y BEIIMUUHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B /-9 KNTACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3/JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 1IeTbI0 00ECIeYUTh M3yYEHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYIO, JOKa3aTEJIbHYIO0 JIMHUIO.
[leHHOCTH, W3y4YeHHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
3aKJII0YaeTcss B TOM, 4YTO OOYyYalollMWCAd YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
paccy X AeHUsl, CTPOUTb JIOTMYECKHE YMO3AKIIOYEHHUs, JIOKa3blBaTh HCTHUHHBIC
YTBEPKJACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUThH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYJIHUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Y4YEHUS TEOMETPHUM SBIISIETCS HCMOJb30BAaHHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peanbHOM *Ku3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONPEeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAaWTU
IJIOMIAh 3€MEIBHOTO y4YacTKa, PacCuuTaTh HEOOXOJUMYIO JJIMHY OINTOBOJIOKOHHOTO
kKabeyst uinu TpeOyeMble pa3Mephbl rapaxa Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOr0 XapakTepa OOyYarolUNUCs YYUTCS CTPOUTh MATEMAaTHUYECKUE MOJCIIH
peabHbIX KU3HEHHBIX CUTYyallui, IPOBOJIUTH BBIUUCIICHHUS U OLICHUBATH aJICKBATHOCTD
MOJYYEHHOTO pPe3ysbTara.

Kpaithe BaxxHO mNOMYEPKUBATHL CBSI3M TEOMETPUU C JIPYTUMH  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OIMPEICICHUS] T€OMETPUUECKUX (DUryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHUE TMOTYUYECHHBIX YMEHHUI B (DU3UKE M TEXHUKE.
Ot cBA3u Haubosee spKo BUAHBI B TeMax «Bektopey, «Tpuronomerpuueckue
COOTHOIIECHUs», «MeTon koopauHat» u «Teopema [Tudaropay.

VYuebnni kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomerprueckue (GUTyphl U X CBOMCTBaY, «3MepeHrne reOMeTPUIECKUX
BEJIMUUH», «JleKapTOBBI KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBUkeHUs
riockocTy, «IIpeobpazoBanus Mog00US».

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kjacce — 68 dacoB (2 yaca B HeJlen0), B 8§ Kjacce —
68 yacoB (2 vaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HeZleIi0).
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COAEPKAHUE OBYUEHUSA
7 KIIACC

Havanpubie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CcMexHbIE YIibl. buccekrpuca yrna. JlomaHas, MHOTrOYroJIbHHK.
[TapajuienbHOCTD U NMEPIICHAUKYIISIPHOCTD IIPSMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoM cummeTpuu. llpumeps
CUMMETPHUH B OKPY’KAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeanaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUM TPEyroJibHUKHU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ TpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

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

[IpsmoyrosibHbIE ~ TpeyroJpHUK.  CBOMCTBO  MEIHWAaHBI  MPSMOYIOJIBHOTO
TPEyTroJbHUKA, NPOBEAEHHOM K rumoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIlIEM yIiie U O0JbLIEH CTOPOHE TpeyroibHUKaA. [leprnenauKysp
Y HaKJIOHHAs.

I'eomeTpuueckoe mecto To4yek. buccexkrpurca yria U CepeIuHHbIA NEPIEHIUKYIISAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpPYXHOCTM M npsMol. KacarempHas M cekymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U CBOMCTBa. YacTHbIE
Clly4au napajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpamnenus, €€ CBOCTBa U npu3HaKku. [IpsimoyronbHas Tpanemus.

Meron ynBoenus menuansl. LlenTpansHas cummerpus. Teopema Daneca u Teopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue nTuHUA TPEYTOJbHUKA U Tpanenuu. LIeHTp macce TpeyroiabHuKa.

[Tonobue TpeyroabHukKoB, Koddunuent mnoaodus. IlpusHaku moxoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa miomaaed reoMerpuueckux Guryp. @PopMynbl A IUIOLIAAU
TpEeyroJibHUKa, NapajenorpaMmma, pomba u Tpanenuu. OTHOLIEHHE TUIOLIAAEH
MOJI00HBIX GUTYP.

Brlunciienne miomane TPEYyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsbl Iludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla TMpPSMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuUroHOMETpuYecKrne (YHKIUUA YTIIOB
B 30°,45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXKy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMMCaHHBIE YEThIPEXYTOJIBHUKHA. B3anmHoe
pacrojoKeHue JByX OKpyxkHocTeill. Kacanuwe okpyxHocreid. OOuue kacaTelbHBIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M Teopema CUHYCOB. Pemenue
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAINIPABIECHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ BEKTOpaMH. Pa3nokeHwe BeKTOpa M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnruater  Bektopa. CkamsipHOE  NPOU3BEACHUE  BEKTOPOB,  IIPUMEHEHUE
JUISL HAXO0KJIEHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPJAWMHATHl HA IUIOCKOCTHA. YPAaBHEHUS MPSIMOM M OKPYKHOCTH
B KOOpAMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeEToJ KOOpAWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYykHOCTeH. [lnomane kpyra, cekropa, CerMeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpud (Guryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensusiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacnio3HaBaTh M3y4YeHHBIE T€OMETpUUYECKHE (UTYPBI, ONPEAETsATh WX B3aHUMHOE
pacnoyiokKeHue, Hu300pakaTh TIeOMETpUYECKHe (UTYphl, BBINOJIHATH  YEPTEKHU
[0 YCIIOBUIO 337aud. V3MepsATh JHMHEWHBIE W YIJOBBIE BEIWYMHBI. Pemars 3agaun
Ha BBIYHCIICHUE JJINH OTPE3KOB U BEJINYUH YTJIOB.

Henatb rpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHU, pa3MepOB TNPUPOAHBIX OO0BEKTOB. PasznmuuaTh pasmepbl 3THUX OOBEKTOB
10 MOPSAKY BEJIMYUHBI.
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CTpouTh YEPTEXKH K TEOMETPUUECKUM 337a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33a4.

IIpoBoauTE JOTHYECKHE PACCYKAECHUS C HCIOJIb30BAaHUEM T'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJbHHKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHUKA,
B PELICHUN F'€OMETPUYECKHX 3a]au.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00pasyeT
C HUMH cekywmas. Onpenensirp NapajuieIbHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSAMOM 10 TOYEK APYTOU MPSAMOM.

Pemarts 3a1aun Ha KieTyaToi Oymare.

[IpoBOAUTH BHIYMCIEHUS! U HAXOJUTh YUCIIOBbIE W OYKBEHHbIE 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a1a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IpU MEPECEYCHHH JIBYX
napajuleNIbHBIX NPAMBIX CEKyIeH. Pemare npakTuyeckue 3a1a4u Ha HaX0XKACHUE YIIOB.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMEThb OIpeneiiaTh
OHMCCEKTPHCY yTJla U CEpEANHHBINA NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPHYECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMETpa
OKPY/KHOCTH, IIOJIb30BaThCS HMX CBOWCTBAMH. YMETb NPHUMEHATH O3TH CBOWMCTBA
IIPU PEIICHUM 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHATHEM KacaTelbHOW K OKPYXHOCTH, TIOJIb30BAaThCSl TEOPEMOM
O NEPIIECHIUKYJIIPHOCTH KacaTeJIbHOW U paguyca, IPOBEAEHHOIO K TOUKE KaCAHUS.

[Tonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUUYECKMMH HEPABEHCTBAMU, MOHUMATh HMX
MIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOEHUS C ITIOMOLIBIO LUPKYJIS WU
JINHEUKH.

[IpeameTHBIe pe3yabTaThl OCBOCHHUSI TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BaThCS
UX CBOWCTBaMH MPH PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOKCTBA TOUKM NEPECEUECHUs] MEJMaH TPEyroJibHHKa (LIEHTpa Macc)
B PEIICHHUH 3a/au.

Bragers moHsATHEM CpeIHEN JMHUM TPEYrOJbHUKA W Tpamnelud, NPUMEHSATh UX
CBOMCTBA IIPU PELIEHUHU reoMeTpudecKux 3anad. Ilons3oBarecsa Teopemont daneca
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U TEOPEMOW O MPONOPLUUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX Ui PEIICHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B PEUIEHMH TE€OMETPUUYECKHX
3aj1ay.

[Tonb3oBatbess  Teopemoit [ludaropa anms  pemieHUss TEOMETPUUYECKUX U
pakTUYecKux 3agady. CTpOUTh MaTEMaTUYECKYI0 MOJENIb B MPAKTUYECKHX 3ajadax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIUHBI.

BiianeTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIia IPsIMOYTOJIBHOTO
TpEeyroJabHUKA. [101630BaTHCSA S TUMH MMOHATUAMU JJIS1 PELICHUS TPAKTUYECKUX 3a1a4.

Boeruncnate (pa3nuyHbIMH CHOCO0AMHM) IJIOWAAb TPEYTOJbHUKA W IUIOLIAAU
MHOTOYTOJIbHBIX (pUryp (moJb3ysch, I7ie HEOOXOAMMO, KaJIbKyIsATOpoM). [IpumeHsTH
IIOJIyYEHHBIC YMEHUS B IIPAKTUYECKUX 3a/1a4ax.

Bianers MOHATHAMU BIIMCAHHOIO U LICHTPAJIBHOI'O YIUIA, UCIIOIB30BaTh TEOPEMBI
O BIIMCAHHBIX yriax, yriiax MeXay XopJaaMu (CEKyIIMMHU) U YIile MEeXAy KacaTelabHOU U
XOpZOM IIPU PEIIECHUU T€OMETPUUECKUX 3a1a4.

Brnaners mOHATHEM ONKUCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSATh CBOMCTBA
OIMCAHHOI'0 YETHIPEXYIOJbHUKA IIPY PELIEHNUH 3a1a4.

IIprMeHATH [TOyYEHHbIEC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJECIIN
UL 3a7a4  pEAbHOW JKU3HM M IPOBOJWTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMPUMEHEHUWEM TOJ00MS U TPUTOHOMETPUHM (MONB3YSCh, TAE HEOOXOAUMO,
KaJIbKYJATOPOM).

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3NuYHbIE AJIEMEHTBl MPSIMOYTIOJBHOTO TPEYTrOJbHUKA («pPELIEHHUE MIPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUISL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (opmMyslaMU TPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUUIsl HAXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcnonb3o0BaTh TEOpPEMbl CHHYCOB U KOCHMHYCOB JJI HAaXOXJEHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MPUMEHSTh UX MPU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaThesi cBOMCTBaMM MOIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIATH JJTUHBI U HAXOAUTH YTIIbl Y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa nonodus
B TMPaKTHUYECKUX 3a7adyax. YMETb MPUBOAUTH MPUMEpPbl MNOJOOHBIX (UTYyp
B OKPY’KaIOILIEM MHpE.

[Tonb30BaTbcsd TeOpeMaMH O MPOU3BEIACHUM OTPE3KOB XOpA, O IPOU3BEAECHUU
OTPE3KOB CEKYILHX, O KBapaTe KacaTeIbHOM.
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[Tonb30BaThCsA BEKTOpaMH, MOHUMATh UX F€OMETPUUYECKUI U (PU3MUECKUI CMBICI,
OPUMEHATh MX B PELICHUM TEOMETPUUYECKUX U (u3mdeckux 3anad. [IpumeHsTsH
CKaJISIPHOE MTPOU3BEACHHUE BEKTOPOB Il HAXOXKACHUS JUIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPYKHOCTH M paJuaHHOW MEphl yria, yMETh BBIYMCIATH IUIOUIA/b Kpyra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH JBUKCHUS TUIOCKOCTH
B IIPOCTEMILNX CITydasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKHE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU M NPOBOJUTH COOTBETCTBYIOIIHME BBIUYMCIICHUS
C TpUMEHEHUWEM TMoAo0HUs U TPUTOHOMETPUYECKHX (YHKIUH (MOJIB3YysACh, TJIE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS

(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpuyeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHITIOJIHATD
r€OMETPUYECKHUX BEIUUYHH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JoMaHasl. IIpoBoauTh NpoCTENHIINE MOCTPOCHHSI C TOMOILBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIE YTJIBI.
Pabora

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATH JTMHEWHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha IJ1a3» pa3Mepbl peaJbHbIX O0BEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PacCIIOIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoauTH KIacCCUPUKAIIIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBbIE BEJIMYMHbBI, IPOBOAUTH
HE0OXOAMMBbIE JOKAa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroabHuKU

22

IlonsATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh mapel paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM IIPU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoAUTH clieACTBUS (PAaBEHCTB COOTBETCTBYOITIX
AJICMCHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIMPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeUaHbl TPEYTONBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEYroabHUKa.

dopMyJIHPOBaTh CBOMCTBA U ITPU3HAKUA PABHOOSIPEHHOTO
TPEYTOJIbHHKA.

CTpouThb YepTEKH, peliaTh 3aJa49H C IIOMOIILIO
HAXOXKJEHUS PaBHBIX TPEYTOJLHUKOB.

IIpuMeHATH TPU3HAKY PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJLHUKOB B 3a7a9ax.

Hcnoab3oBaTh MUGPOBLIC pECYPCHI IS HCCIeI0BAHUSA
CBOMCTB M3y4aeMbIX QUTYD.

3HAKOMUTBCSI ¢ UCTOPHEN Pa3BUTHS T€OMETPUHU
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[lapannensHble NpsIMBIE, 14 [TapannensbHbie ®opMyJIHPOBATH MOHATHE [TAPAITUICIIBHBIX IPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U rapasuleNIbHbIX IPSAMBIX cekyuieil. [IpoBoauts
OJHOCTOPOHHHUE YIJIBI, | J0KAa3aTelbCTBA NapAJIIEIBHOCTH ABYX MPSMBIX C IIOMOILIBIO
oOpa3oBaHHbIE YIJ10B, 0Opa30BaHHBIX MPU NEPECEUECHUH ITUX MPAMBIX
IIpY [IEPECCYCHUN TPETbEU NPSIMOi.
IapajuIeNIbHBIX BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). HaxoauTth yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB
[Ipu3Hak B TEOMETPUYECKHX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM
MapajuIeIbHOCTH 0 CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJTHON
MPSAMOM 1O BTOPOU
PSAMOM.
Cymma yrioB
TPEYTOJIbHHUKA.
Buemnue yribl
TPEYTOJIbHUKA
OKpYX HOCTb U KPYT. 14 OKpyX HOCTb, XopJila 1 | DOpMYJHPOBATH ONpe/IeJeHUsI: OKPYKHOCTH, XOP/IbI,
['eomerpruueckue JUaMETp UX CBOMCTBA. | JHAMETpa U KacaTelabHOM K OKpyx)HOCTH. M3yuaTh nx
TTOCTPOEHHUS KacarenbHas CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHIOJIB3YH HH(POBLIE
OKpy>KHOCTB, pecypcehl: OKPYKHOCTb, BHUCAHHYIO B YTOJ; HEHTP

BIIMCaHHAA B YIT'OJI.

OKPYHOCTH, BIIMCAHHOW B yT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHEHIUKYIISP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT 111 qokazarenbcTBa TEOpEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OgJageBaTh NOHATUSIMM BIIMCAaHHOM U OIMCAHHOMU
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJISPHOU JaHHOHN MPsIMO; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHbBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHUE, 0000IICHNE 4 [ToBTOpEHUE U Pemiate 3a1aum Ha TOBTOPEHUE, UIUTIOCTPUPYIOLINE CBSA3U
3HAHUU 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
HaunmenoBanue paznena | Komuuectso OcHOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
IPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKHU PA3HBIX BUJIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEAEJICHHS: TapaIEIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: IapajuieorpamMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOoKkas u Tpareuuu, NpsIMOyTOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpuMeHATH MeTOX YIBOCHUS] MEIUAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 11ubpoBbIC peCypChl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEIUaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUN
enTpanbHas
CUMMETPUS

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

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

C UCIOJIb30BaHue Teopembl Daseca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE30K.

IIpoBoauTh 10Ka3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHUKE.
[TogoGHBbIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHnenue
moaoous

MIPU PELICHUU
MPaKTUYECKUX 3a1a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIIIEHUE, B KOTOPOM
MEJIUAHBI JISTISATCS TOUKOU UX TIEPEeCCUCHUS.

HaxoanTh 110,100HBIC TPEYTOJLHUKH Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB TIOI00MS.
PemaTh 3a1a4u Ha TOT0OHBIC TPEYTOJIBHUKHU C TIOMOIITBHIO
CaMOCTOSITEITEHOTO TTOCTPOCHUS YEPTEKEH U HAXOKICHUS
OTOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3bIBaTh TPHU MpHU3HAKA 0100 TPEYTrOJIbLHUKOB.
IIpuMeHSTH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
reOMETPUYCCKHUX 1 MPAKTUICCKUX 3a/1a4.

3HAKOMMTBCS ¢ UCTOPHEH Pa3BUTHUS TCOMETPUHU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaan mogoOHBIX GUTyp

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

DopmMyIsl

JUTS TIOIIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NMPEACTABICHUAMH 00 0011IeH
TEOPUH ILJIOIAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA U, BBISICHATD WX HAIJISIHBIM CMBICIL.

BbiBoaAUTH (pOpMYIIBI IIIOIIAM MTapalljiesiorpamma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUAroHaIu U YroJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYATOU
OyMmare, HCIOJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
NOCTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCIIOJIE30BaHMUS BCTIOMOTaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.
PemaTh 3a1a4M Ha IWIONIAIb C TPAKTUYECKUM
coJiepKaHUuEM

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

HMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATH ONPEIECICHHS TPUTOHOMETPUUECKUX
(GYHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
NPSMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriiaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMysibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHSITH I0JIy4YE€HHbIE 3HAHNUS U YMEHUS IPU PEILECHUU
OPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHUS T€OMETPUU
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YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

VYriBl MEXIY
XOpJlaMu U
CEKYIIIMMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMcaHHBIE YIJIbl, ONUPAIOIIAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB X CBOWCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHA U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC
HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU/JIbI IEITEILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieIeHUs] TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMBIX YTJIOB.
Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAUTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Jisl BHIYMCIEHUS II0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHHUKOB. JMaroHaIu ¥ yroia MEXAy HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHe Pemath npakTUuecKue 3a/1aun, CBOJSAIINECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX DJIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHu HccaenoBath OTHOIICHHUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS noaoous. py Mpeodpa3oBaHUU O100US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepbl o00us B OKPYKAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUSI MEXYy OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

0 MPOU3BEACHUU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarnb IreOMCTPHUUYCCKUC 3a/la41 U 3a/1a41 U3 peaHBHOfI
ZKHU3HHU C UCIIOJIB30BAHUEM HOI[O6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
F€OMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenune BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MPOU3BEICHHE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeeeHUusi CyYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 10 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BoI4ucasiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHeHue BEKTOPOB
JUIs PELLICHUS 3a1a4
busuku

I[eKapTOBBI KOOpANHATLI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHHE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IPSIMO.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NIPSIMOM M OKPYXKHOCTU. Bb11easiTh
IIOJIHBIN KBaJpaT I HAaXOKAEHUS LEHTpa U pajuyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 3a]1a4, JIJIs1 ONPEAECICHUS PACIIOIO0KEHUS
IIPSIMOM.

IIpuMeHATH KOOPAUHATHI IPU PEILICHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MAaTEMaTUYECKUX
MOJIeNIel peasbHBIX 3a/1au («METO ] KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno n. {nuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHob30BaThCS MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPelesiTh
YUCJIO T, JUIMHY IyTH ¥ paUaHHYIO0 MEpY yria.
IIpoBoauTH MEpexox OT pauaHHON MEPHI yria

K FPalyCHON 1 HA00OPOT.

OnpenensiTh IIOMAAb KpyTa.

BoiBoguth ¢opmyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasars mionany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHON )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Ipumenenue

IIPU PEIICHUH 3a7a4

Pa30upaTs npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIEICHUS TApAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

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

[ToBTOpEHUE, 00001ICHUE,
CUCTEMATH3aIUs 3HAHUU

IToBTOpEHHE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMHU: QUTYDPA, TOUKA, IPMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI

86



denepanbHas pabouas nmporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHbD)

METO/I0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
F€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.
OKpy»XHOCTb U KpYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Brniucanusie n
OTIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXYTrONbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue duryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IIPSIMBIX, YTOJI MEXKAY IIPSIMBIMU, CAHAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TIJIOIIAAN Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH ITOHATHUS JJIs
IIPECTABJICHUS JAHHBIX U PEILIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy pa3JIMYHBIMU YaCTIMH Kypca.
BpiOupaTh MeToa AJisl pELICHUS 33/1a4u.

PemaTh 3a1aum 13 MOBCEIHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pemenne o0mux
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Inomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATHUCTHKA MPHOOPETAIOT BCE
OO0JBIIIYI0 3HAYMMOCTh, KaK ¢ TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKEHUHN, TaK U KX POJIU
B 00pa3oBaHUU, HEOOXOJAMMOM Ka)XXJIOMy 4YeloBeky. Bo3pactaer umcino mnpodeccuid,
Ipy OBJAJCHUM KOTOPBIMH Tpedyercs Xopoiuas 0a3oBas MOATOTOBKAa B 00JacTH
BEPOATHOCTH U CTAaTUCTHUKH, TaKasi OJATOTOBKA Ba)KHA JIJISl IPOIOJKEHUSI 00pa30BaHUs U
JUISl YCHEIHOM MpogecCUOHANbHON Kapbephl.

Kaxp1ii yenoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIINXCS Y HETO
JMaHHBIX. A Uit 000CHOBAHHOTO TMPUHATHUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITka HWHGOPMAMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOATHOCTHOE U CTAaTUCTUUECKOE MBILIUICHHUE.

MIMEeHHO 1T03TOMY OCTPO BCTalla HEOOXOAMMOCTh CPOPMUPOBATH Y 00yHarOUIUXCS
(GyHKIHOHATIBHYIO TPAaMOTHOCTB, BKJIIOYAIONIYI0 B Ce0Sl B KaueCTBE HEOThEMIIEMOM
COCTaBIISIIOIICH yYMEHHE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATh WH(OPMAIIHIO,
MPE/ICTABIICHHYIO B PA3JIMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peallbHBIX TPOIIECCOB M 3aBHUCHUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
PaCU€THl.

3HAaKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMHU NPHUHIIMIIAMH cOOpa, aHajau3a |
NpEICTaBICHUS JAaHHBIX W3 Pa3IW4YHBIX cdep >KM3HM OOIIecTBa W TOCyAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3alMKM TIepedopa W TMojaAcuéra 4Yucia
BAapHAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBAaMH TEOPUHU
rpadoB co3maér maremarnueckuii (QyHAaMeHT Uit (HOPMHUPOBAHMS KOMITETCHIIUN
B oOsactu WHPOPMATUKH U IUGPOBBIX TexHOJOTHH. [IpM M3ydeHWUU CTATUCTUKH H
BEPOATHOCTH OOOTAlIAOTCs MPEACTaBICHUS OOYYaroIIMXCS O COBPEMEHHOM KapTHUHE
MHUpa U METOJIaX €ro HCCIEI0BaHUsA, POPMUPYETCS MMOHUMAHUE POJIU CTATHCTHKU Kak
UCTOYHUKA COIMAIBbHO 3HAYMMON WHGOPMAIMM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOT'O MBIIIJICHUSI.

B cOOTBeTCTBUU C NaHHBIMU TEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BepoaTHOCTb U CTaTUCTHKA» OCHOBHOTO OOIIEro 0Opa3oBaHUs BbIACICHBI CIEAYIOIINE
coaepkaTeNbHO-MeToAnueckne JuHun: «lIpeacTaBieHre MaHHBIX W OINMCATENbHAS
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOWHATOPUKNY, «BBeleHHE B TEOPHIO
rpadoBy.

Conepxxanue nuauM «lIpencraBieHne AaHHBIX W OMHUCATENbHAS CTATUCTHUKA»
CIIY’)KUT OCHOBOM 1J11 (pOpMHUpPOBaHUS HABLIKOB paOOThI C MH(POpMAILIMEH: OT YTEHUS U
UHTEpHpeTauuu WH(OpMaIUuU, NpPEACTaBICHHONM B Talnulax, Ha JAMarpamMmax u
rpadukax, 10 cOopa, MpeACTaBICHUS U aHAIM3a JAHHBIX C UCIIOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTEPUCTHK CpPEIHUX W paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydJaroryecss ydJaTcsi CUMTBIBaTh M HHTEPIPETHPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTHKOBATH IIPOCTEUIITHE TUITOTE3bI, PA3MBIIILIATh Haa (haKTOpaMH,
BBI3BIBAIONIMMH W3MEHUYMBOCTh, W OIICHMBATh WX BIUSHUEC HA pPaccMaTpUBACMbIC
BEJTUYMHBI U TIPOIIECCHI.

NHTYUTUBHOE TIPEACTABJICHHE O CIIy9alHOW W3MEHYMBOCTH, HCCIICIOBAaHUC
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4ECHUS
TEOPHH BEPOSATHOCTEH. boJbIIoe 3HaUCHNE UMEIOT NMTPAKTUYCCKHUE 3aJaHMS, B YaCTHOCTH
OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJICIISIMHU.

[TonsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MPaBAONOA00Us CIIyIaitHOTO COOBITHSI.
[Tpu n3yyeHnn y4eOHOTO Kypca 0OydJaroIrecs 3HAKOMSATCS ¢ IPOCTEHIITUMU METOIaMU
BBEIYHCIICHUSI BEPOSATHOCTEH B CIIyYalWHBIX OKCIEPUMEHTaX C PAaBHOBO3MOXXHBIMU
DJIEMEHTAPHBIMU HCXOJaMH, BEPOSATHOCTHBIMHU 3aKOHAMHU, TO3BOJISIONIUMH CTaBHTH U
pemrath OoJiee CIIOKHBIE 3a7aud. B ydeOHBIN Kypc BXOIST HadaIbHBIC TPEICTABICHUS
O CIy4alHBIX BETMYMHAX U WX YHNCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYarOIIMXCs
C MHOXECTBaMHW W OCHOBHBIMHU OIEpaIlisiMA HaJl MHOXKECTBAMH, PacCMAaTPHUBAIOTCS
IpUMEpPHl TPUMEHEHHS IS PEIICHUS 3a/Jad, a TakKe HCIOJBb30BaHUSA B APYTHX
MaTEeMaTHYECKHUX KypcaX U yUeOHBIX MPEAMETax.

B 7-9 xitaccax uszydaercst yueOHbIN Kypc «BeposITHOCTh B CTAaTHUCTHKAY, B KOTOPBIH
BXOAT pasnensl: «lIpencraBieHue MaHHBIX W ONMHKCATENbHAS CTATUCTHKAY,
«BeposaTHoCThY», « DIIeMEHTH KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

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

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[IpencraBienue AaHHBIX B BHUAE TaONUL, Auarpamm, rpadukoB. 3aroyiHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHbIX MpolieccoB. M3pneuenue mHpopmManuum U3 auarpamMm U
Ta0JINIL, UCTIONB30BAHNUE U MHTEPHIPETALINS IAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeAHee apupMETHYecKoe, MeauaHa, pa3Max,
HauOoJbIIee U HAMMEHbIlIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [[puMepsl ciayyaiiHON
U3MEHYHMBOCTH.

Cry4daliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Ponb MaioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pa¢, BepumnHa, pedpo. Crenens BepmnHbl. Yucno pédep U cymmapHasi CTEIEHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u mukist. [lytu B rpadax. O0xoxq
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rpada (sinepoB myTh). IlpeacraBnenue o6 opueHTHpoBaHHOM Tpade. Pemenue 3amau
C TOMOIIBIO TpadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUJIE TaOIULl, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
o0beIMHEHUE, NepecedeHue, nomnoiaHeHue. CBoicTBa omnepanuil HaJl MHOXKECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIOUeHUs. Vcnonb3oBanne
rpa)uyeckoro IMpeACTaBICHUS MHOXECTB JUIsl ONMCAHMS pPEAbHBIX IPOLECCOB U
SIBJICHHUM, ITPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlHcliepcuss W CTaHOAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHIl. OmNBITBI C PAaBHOBO3MOXKHBIMHU 3JEMEHTAapHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
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.

[IpotuBomnonoxueie coobiTus. [Juarpamma Ditnepa. OObeIMHEHUE U TIEpECEUEHUE
coObiTnii. HecoBmecTHble coObITHS. DOpMylia CIOXKEHHS BEpPOSTHOCTEH. Y ciIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IlpencraBnenue
DKCIIEPUMEHTAa B BHUJAE JepeBa. PelieHne 3a1ady Ha HAXOXKICHHE BEPOATHOCTEU
C IOMOIIIBIO JI€PEBA CAYyYaHOr0 KCIIEpUMEHTA, AUarpamMmm Jiliepa.

9 KJIACC

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

[TepectanoBku u ¢daktopuan. CodeTaHUss U UYUCIO COUYETAaHUU. TpEyroJbHHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTh. ChyuyaliHbIi BBIOOP TOYKH U3 QUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaada. Cepusi WcnblTaHUM 110 nepBoro ycmexa. Cepus
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyvaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MaremaTtuyeckoe
oXujaHue u aucnepcus. [Ipumepsl MaTeMaTHUYECKOTO OXKHUJIAHUS KAK TEOPETUYECKOTO
CPEOHEr0 3HAYCHUs BEJIMYMHBI. MaTeMaTU4eCKOEe OXKUIAHUE U JUCIIEPCUS CIy4YauHOU
BEJIMYMHBI «YHCJIO YCTIEXOB B CEPUU UCTIBITAHUN BepHyIm.

[TonsiTue o 3akoHe Oonbmux yncen. Mi3mepeHnue BeposSTHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaUeHHe 3aKoHa OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.

91



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )
HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYI0 B Tabmuuax, Ha JAMarpaMmax,
NPECTABIIATh TaHHBIEC B BUJIE TAOJHULL, CTPOUTH JUArpaMMBbl (CTOJIOUKOBEIE (CTOJI0UYATHIE)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIC YHCIOBBIE JAHHBIC, NPEICTABICHHBIC
B Ta0JuIax, Ha [UarpaMMmax, rpaduxax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apupMeTnYecKoe, MeInaHa, HanOoJIbllIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

NMmeTp nipesicTaBIeHUE O CTy4aliHON N3MEHYMBOCTH Ha MMPUMEPax LEeH, GPU3MUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

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

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
ayarpamMm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIC TaOIMI, TUarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MMOKA3aTENEH: CPEAHUX 3HAUCHUI
U Mep pacceuBaHus (pa3max, IUCTIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE).

HaxonuTh 9acTOTBHl YHCIOBBIX 3HAYEHHUHM M YaCTOTHI COOBITHH, B TOM 4YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HAOIIOICHUH.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHII B OMNbBITAaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OINBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMH
COOBITHSIMH.

Ucnonb3oBath rpaduueckue MOJACIU: JACPEBO CIYyYaWHOTO HKCIEPUMEHTA,
JarpaMMmbl Ditepa, YUCI0Bas Mpsamas.

OnepupoBaTh TMOHSITHUSAMH: MHOXECTBO, IMOJIMHOXECTBO, BBINOJHSITE OIEpaIuu
HaJl MHOKECTBaMU: 00bEIMHEHUE, TIepeceUeHre, JOTIOJHCHHE, IIEPECUNCIIATh dJIEMECHTHI
MHOECTB, IPUMEHATh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaguveckoe MpeaCcTaBICHUE MHOXKECTB U CBSI3€H MEXIy HUMH
JUIS. OMMCaHMS MPOLIECCOB M SABJIEHHUM, B TOM YHCIIE NPU PELUICHUU 3aJ1a4d U3 APYTUX
y4eOHBIX MTPEAMETOB U KypPCOB.

[IpeameTHBIE pE3yNbTAaThl OCBOEHHUS MPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Bnekate u mpeoOpa3oBbIBaTh WH(OpMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaONHIl, IuarpaMM, rpadukoB, TMPEACTABIATH IaHHBIE B BHIE
Ta0JIuUII, JUarpamMmm, rpaduKoB.
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Pemate 3amaus  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCMOJIb30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEIHUE 3HAUYECHUS U MEPbI paCCEUBaHMUS.

HaxoauTh 4acTOThl 3HAYEHUN M YACTOTHI COOBITHSA, B TOM YHCIE MOIb3YSCh
pe3yabTaTamMu MIPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUH.

HaxoauTs BepOATHOCTH CITydalHBIX COOBITHI B U3yYEHHBIX OIMbITaX, B TOM YHCIE
B OIBITaX C PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHUSX HCIBITAHHUMA
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNMeTs peacTaBiIeHUE O CIy4YalHOW BEJIMYMHE U O PACIIPENEIICHUN BEPOSATHOCTEM.

NmeTrer mpenacTaBieHHEe O 3aKOHE OONBIIMX YHCEN KaKk O MPOSBICHUH

3aKOHOMEPHOCTH B CIIyYalHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBILIKMX YHCEN
B IIPUPOJIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiienre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B TaOymmiax. [Ipaktuyueckue
BBIYUCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne n
WHTEpHIpeTalus TaOIMIHbBIX
nanHbiX. [Ipaktuaeckas
paboTta «Tabauibn).
['paduueckoe
MPECTaBICHUE JAHHBIX

B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpadurueckux
JarpamM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTaTUCTUYECCKUX JAHHBIX M YACJIOBBIX MACCHBOB
C TIOMOIIIBIO TA0JIHII U AMATPAMM C UCTIOIH30BAHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U TIPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apudmeTrnyeckoe.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOM HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIIUH (Mepa LIEHTPA), B TOM YUCIIE
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJ1a4H.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIEE U HAUMEHbIIIEE
3HAYEHHUsI YUCIIOBOIO MacCUBa, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onmucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(npumepsr). YactoTa
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUI B MAaCCHBE
JIAHHBIX, TPYIITUPOBKA IAHHBIX, THCTOTPAMMa.
CTpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMpPAaTh MOJIXOASANIMN 1Iar TPyHIIUPOBKH.
OcBauBaTthb rpaduyecKue NpeaIcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYUBOCTH, B TOM YUCIIE

C TIOMOIIIBIO ITU(PPOBHIX PECYPCOB, B XOJI€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédep u cymmapHas
CTerneHb BepiuH. Llens n

OcBauBath noHsitus: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
1171:9)

OcBauBaTh NOHATHA. TYTh B rpade, il1epoB MyTh,
00xo1 rpada, opueHTUPOBAHHBIN Tpad.

Pemiath 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIVH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(21JIepOB IMyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha ToucK 00xoa rpada, Ha TOUCK MyTen

B OPUECHTHUPOBAHHBIX Tpadax.

OcBauBaTh CIOCOOBI IPEJCTABICHUS 3371a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSTHOCTEH, TPYTHX
MIPEIMETOB ¢ TOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUIECKHUE TIeTH, PYHKITNOHATHHBIC
COOTBETCTBHSI) Ha MPUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[Ipaktrueckas pabora
«YacToTa BhIIAJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
CllydaiiHOE COOBITHE, MAaJIOBEPOSITHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U OOIIECTBE HA BAKHBIX IpUMeEpax
(aBapuu, HECHACTHBIE CITy4au, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepegaya J1aHHbIX).

H3y4arh posib KIIACCHYECKUX BEPOATHOCTHBIX
Mojienelt (MOHeTa, UTpajibHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Ha6awoaath U U3y4aTh 4YacTOTY COOBITHI B MIPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o061enue,
CUCTEMATH3aUs 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha MpeACTaBICHUE U ONUCAHUE
JAHHBIX C IOMOUIBIO U3YYEHHBIX XapAKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYaliHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B IPUPOJIE U KU3HU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KUIIACC
HaunmenoBanue pazaena |KomuuecTBo OcHoBHOE cofiepKaHue OCHOBHBIE BUJIBI IEITEIIHOCTH 00yUYaIOIIMUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSAATH H3yUYeHHOE U BHICTPAMBATH CHCTEMY

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UIpajibHasl KOCTh

3HAHUM.

Pemars 3agqa4un Ha NpeCTaBICHUE U ONHCAHUE
JTAHHBIX C TIOMOIIBIO U3yYEHHBIX XapaKTEPUCTHUK.
PemaTh 3aga4u Ha pe/ICTaBICHNE TPYIITUPOBAHHBIX
JTAHHBIX U ONKMCAHUE CIy4YallHOW N3MEHUYUBOCTH.
Pemats 3agaum Ha onpeAeieHUE YaCTOThI
CIIy4ailHBIX COOBITHH, OOCYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYallHBIX COOBITHI, UX
pOJIM B IPUPOJIE U KU3HU YeJIOBEKa

OnucarespHag CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIAA OITMCaHHA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFZIT]) TUNOoTe3hI 00 OTCYTCTBHUH NJIM HAJIMINU
CBA3H IO JUarpamMmaM paCcCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 110 UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHUE.

CaoiicTBa onepannii

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeCTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA. MHOKECTBO, DJIEMEHT
MHO>K€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMH:
o0beIMHEHNE, IEpeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KypCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnbITE ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C pPaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHM,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarp 3aga4u Ha BEIYMCICHUE BEPOSATHOCTEN

COOBITHH MO BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OTIBITA.

Pemarp 3a1aumn Ha BEIYKCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJIIE

C IIOMOII[BIO KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

IIpoBoaAUTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0O/Ie MPAKTUYECKON paboTh

Beenenune B Teopuro rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH ITYTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIIIMHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

OcBauBaTh NOHATHSI. JIEPEBO Kak rpad 6e3 nuKIia,
BHCsYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpEBE, AUAMETP JIepeBa.

HN3y4yarh CBOMCTBA JEpPEBa:; CYIICCTBOBAHUE BUCSUYECH
BEPIIMHBI, €TUHCTBEHHOCTD ITyTHU MEXIY ABYMS
BEPIIMHAMHU, CBA3b MEXK/Iy YHCJIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE TYTEU

B JIEPEBE, ONPEACIICHNE YUCIIA BEPIIUH WK pEOEp

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM UHCIIC

C IPUMEHEHHEM TTpaBUia YMHOKEHHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONOXKHOE COOBITHE.
Jnarpamma Diinepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBmecTHbIC
coObITHsi. Popmyia
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIEpallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JBYX COOBITUH ((POPMYITBI CITOKEHHUS BEPOSITHOCTEH ).
Pemarts 3aa4um, B TOM 4KcCIie TEKCTOBBIC 3aa4H

Ha OTpeJIeJICHUE BEPOSITHOCTEH O0BETMHEHHS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsAMoii, TuarpaMm Ditsiepa, GopMyIIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHUSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (ONpe/ieieH s ) He3aBUCUMBIX
COOBITH.

PemiaTe 3a1aum Ha ONIpeAEICHNUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiate 3a1a4m Ha MOUCK BEPOSITHOCTEN, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o011enue,
CUCTEMATH3AIUS 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOoCTh
CITy4alfHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IHoBTOPATH M3yUYEHHOE U BHICTPAMBATH CHCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OMTMCAHUE
JIAHHBIX C TIOMOIIBIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npuMeHeHHeM Tpados.

PemaTh 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aliHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Pemarp 3aga4u Ha HAXO0XKIACHUE BEPOATHOCTEN
0OBeIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpaUuECKUX
IIPEACTABICHUN U IepeBa CIIy4YalHOIO OIIbITA.
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PemaTh 3aa4uu Ha IepednciieHne KOMOMHAITUI
(4rcna NepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCTIOJIb30BaHUEM TpeyroybHuKa [lackans

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yUYalOIIUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IToBTOPSATH N3yUYEHHOE Vi BLICTPAUBATH CUCTEMY

8 kiacca

OmnucarepbHas CTaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHIA

3HAHUM.

PemiaTs 3a1aum Ha IpEACTABICHUE U ONIMCAHUE
JTAHHBIX.

Pemiate 3aga4u Ha HAXO0XKJACHUE BEPOSATHOCTEN
0OBbeIMHEHUS U TIEpeCceUeHUs COOBITUM, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUMN U JEPEBA CIIyYalHOTO OIBITA.
Pematsb 3a1aum Ha IepeUnCIICHIE KOMOUHAIIHMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akropua.

CoueTraHus ¥ YHUCIIO
coueTaHui. TpeyrojbHuK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAAOUYEHHAs Iapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYroJbHUK Ilackas.

Pemate 3a1aum Ha niepeyncCIIeHUE YIIOPSAI0YECHHBIX
rap, TpoekK, epeYrciIeHue IepeCTaHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHUE YHCIIa COYCTAHUN

B alireOpe (COKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemars, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIIEKTPOHHBIX TA0JIUIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BBHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTra, OTPE3Ka W JyTH
OKPYXHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTr0 ycrexa.
Ucneitanus beprymnu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnprranus
bepnynnn»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIEMEHTAPHOE
coOBbITHE B UCTIBITaHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHysm.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHI B CEpUHU UCTIBITAHUI JIO TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

Pemarp 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

N3yuaThb B X0/1€ NPAKTHYECKOH PadOTHhlI,
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B TOM YHCJIE C TOMOUIBbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

CrnydaiiHas BeIMYMHA U
pacrpeneneHue
BEPOSITHOCTEN.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHSA: CITy4YaiiHasl BEJIMYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICIICHUE
BEPOSTHOCTEN.

N3y4yarb 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HENPEPBIBHBIX CIyYallHBIX BEJIUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
M3MEHYMBBIC BEJINYNHBI, PACCMATPUBABLINECS

B KypC€ CTaTUCTHKHU), MOJIETbHBIX CITy4alHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMHU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHS: MATEMATUYECKOE 0XKUTAHNE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IMCIIEPCUU YUCIOBOIO Habopa.

PemaTe 3aga4u Ha BEIYKMCIIEHHE MaTEMAaTUYECKOTO
0KUJAHUS U JUCTIEPCUU TUCKPETHOU CIy4YanHOU
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YHUCJIE 33/1a4, CBS3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATUYECKUM OKHIAHUEM U
JUCIIEPCHEN HEKOTOPBIX PACIPEACIIEHUH, B TOM
YUCJIE pACTIPECICHUS CIyYaiiHON BETUYUHBI «UUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyIun.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIIHX urcel (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHS OJIU3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOILBIO 4acTOT. O0CYKAATH POJIb 3aKOHA
OOIBIINX YKCET B 00O0CHOBAHUY YaCTOTHOI'O METO1a
HU3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SIBJICHHSIX, POJTh 3aKOHA OOJIBIITUX YUCEN B IPUPOC U
B JKM3HHU YEJI0BEKa

O060011eHre, KOHTPOITb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HaHUMH.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1aum Ha IPEACTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXOXICHUC BEPOSATHOCTEH
BEJIMYMHBI U paCIpeICTICHHS COOBITHI, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMU CIIyYalHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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Ipuaoxenue (MaTremaTuka 5 — 6 Kiacc)
TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtuueckoe IINITAHUPOBAHUEC 110 I'COMCTPHUU JId 5 — 6 - X KJacCOB COCTAaBJIEHO C YU4E€TOM pa6oqel71 porpaMmbl BOCITMTAHUA.

BocrniuraTenbHbIi MOTEHIMAN JTaHHOTO YYeOHOTO MpeaMera O0eCleYrBACT PEealM3alMi0 CICAYIONIUX IEIEeBBIX MPUOPUTETOB BOCIUTAHUS
obyuaroruxcs O0O:

1.

2.

9.

Pa3BuTHe 1IEHHOCTHOTO OTHOMICHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTH)KEHUS KU3HEHHOTO OJIarOmoiIy4Hs 4elloBeKa, 3aJI0Ty €ro
YCIIEHIHOTO NMPO(ECCHOHAIBHOIO CaMOOIIPEIEIECHUS U OILYILEHHS YBEPEHHOCTH B 3aBTPAILIHEM JTHE.

Pa3Butne 11eHHOCTHOrO OTHOIIEHUsI K cBoeMy OTteuecTBy, cBoeil manoi u Oonbiioll PonuHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U
IIO3HAJI NIEPBBIE PAJOCTH U HEYlauM, KOTOpas 3aBelllaHa eMy IPeIKaMi U KOTOPYIO HY»KHO o0eperars.

. Pa3purne HCHHOCTHOI'O OTHOLICHHUA K HNPUPOJAC KaK MCTOYHUKY KM3HHU Ha 36MJI€, OCHOBC CaMOro €€ CyucCrBoBaHusd, HY)KI[aIOLLIeﬁCSI B

3alIUTC U ITOCTOSIHHOM BHUMAHHUHK CO CTOPOHLBI YCJIOBCKA.

. Pa3BuTHE ICHHOCTHOT'O OTHOIICHUS K 3HAHUSIM KaK HHTEJUICKTYalIbHOMY PeCypCy, oOecrednBaromneMy Oyayliee 4eI0BeKa, KaK pe3yinbTaTy

KpOIIOTJIMBOI'O, HO YBJICKATCIbHOI'O yqe6Hor0 TpyAaa.

. Pa3BuTHE IGHHOCTHOT'O OTHOIICHHS K 3HAHUSM KaK HHTEJUIEKTYaJIbHOMY PecypcCy, oOecneurBaroieMy Oyayiiee 4eIoBeKa, Kak pe3yabTaTy

KpOIIOTJIMBOI'O, HO YBJICKATCJIbHOI'O yqe6Hor0 TpyAaa.

. YCTaHOBJICHHE [IOBEPUTEIHHBIX OTHOHICHWH ¢ OOy4YaromMMUCS, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHITHIO OOYYaIOUIMMHUCS

TpeOoBaHUI U MPOCHO yuWTEINsl, MPUBJICUCHUIO UX BHUMAHUSA K 00CYyk/IaeMoil Ha ypoke MH(QOpMAIMH, aKTUBAIIMU WX TMO3HABATEIHHOU
IEATEILHOCTH.

. HO6y>KI[eHI/Ie O6y‘l8.IOIJ_[I/IXC${ CO6J'IIO,I[aTI> Ha YpOK¢E O6H.[Cl'[pI/IH$ITBIe HOPMBEI ITOBCACHU S, IIpaBUjia O6H.[CHI/IH CO CTapIMH U CBCPCTHUKAMU,

MPUHLMIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPraHU3alllu.

. HpI/IBJ'IeLIeHI/IC BHUMAaHUS yHalllUXCsA K HCHHOCTHOMY ACIICKTY U3Yy4YaCMbIX Ha YPOKax SIBIICHUI pCaJIbHOI'O MUpa, OpraHru3anusl ux pa6OTBI

C TIOJTy4aeMOi Ha YPOKE COIMaIbHO 3HAYMMOM HH(POpMaIuel — MHUIMUPOBAHUE €€ 00CYK/IEHHU S, BRICKA3bIBAaHUS 00YJAIOITUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOY, BRIPAOOTKU CBOETO K HEM OTHOIICHHUS.

Hcnonp30BaHne BOCIUTATEIbHBIX BO3MOXKHOCTEHN COJIepKaHusl yueOHOro IpeIMeTa 4epe3 MoJ00p COOTBETCTBYIOIINX 3a/1ay /JIsl peIICHuUs,
MPOOJIEMHBIX CUTYaIIUi A7l 0OCY>KICHHS B Ki1acce.

10. IlpumeHeHHE Ha YPOKE WHTEPAKTUBHBIX (OPM pabOTHI C O0YJAIOIIUMHICS: HHTEITICKTYAIBHBIX UTP, CTUMYJIHPYIOIINAX TTO3HABATEIBHYIO

MOTHUBAIMIO 00YYaIOLIMXCs; TUAAKTUYECKOTO TeaTpa, Ie MOJydeHHbIe Ha YpOKe 3HaHUs OOBITPHIBAIOTCS B T€AaTPalIbHBIX MOCTAHOBKAX;
JTUCKYCCHI, KOTOpBIE Jat0T 00yYaroIIMMCsI BO3MOYXHOCTh TPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO TUAJIOra; IPYHIOBONH pabOThI
WK paboTHI B Tapax, KOTOPhIE yyaT 00ydaroMXcsi KOMaHAHOM padoTe M B3aMMOACHCTBHIO C APYTUMH 00yUYarOIIUMUCS.

11. BxiroueHue B ypOK HIPOBBIX MpPOLEAYpP, KOTOpbIE MOMOTalT MOAJAEPKaTh MOTHUBALMIO OOYYaroOIIMXCA K TOJYYEHUIO 3HAHHM,

HaJI)KMBAHUIO TIO3UTUBHBIX MEXJIMUYHOCTHBIX OTHOIIICHHH B KJIacce, MOMOTAIOT YCTAHOBJICHHUIO T0OpOXkeIaTeIbHON atMochepsl BO BpeMst
ypoKa.

12. OpFaHI/ISaHI/ISI IJ.IC(I)CTBa MOTUBHUPOBAHHBIX U SPpYAUPOBAHHBIX 06yqa101u14xc51 Haa UX HCYCIICBAIOMIUMHU OAHOKIIACCHUKAMHU, HArOLICTO

06y‘-IaIOH_[I/IMC$I conuaJibHO 3HAYUMBIN OITBIT COTPYAHHUYCCTBA U B3aMMHOM IIOMOIIH.



13. MHuuuupoBaHue M MOAJCPKKA HCCIEIOBATEIbCKONW MEATEILHOCTH OOYYAIOUIMXCS B paMKaxX peaau3alid MMU WHAWBUIYAJIbHBIX U
IPYNIOBBIX HCCIIEAOBATEILCKUX MPOEKTOB, YTO AACT OOYYarolIMMCS BO3MOKHOCTH MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PElIeHUs
TEOPETUYECKON MPOOJIEMBbl, HaBbIK ICHEPHUPOBAHHUS U OPOPMIICHHUSI COOCTBEHHBIX MJCH, HABBIK YBAXKUTEIBHOTO OTHOILEHHS K UY>KUM
uzaesM, opopmiieHHBIM B paboTax IpYrux UccienoBaTesied, HaBbIK MyOJUYHOTO BBICTYIJICHUS MEpe]] ayIuTOpUei, apryMEeHTUPOBAHUS U
OTCTAauBaHUs CBOEH TOUKH 3PEHUS.

5 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrposbnusie IIpakrnyeckue (p )
NMpOrpamMmbl Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcsbl
Harypanbnsle uncia. JleicTBus ¢ bubnuoreka [IOK
1 46 3 0
HaTypaJIbHBIMHU YK CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JIunuu Ha 18 1 5 bubnunoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkikHOBCHAbIE APOOH 60 3 0 https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
4 Harnsgnas reomerpus. MHOroyroibHUKU 13 1 1 https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
> flecatiiie ApobH 45 2 0 https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 12 1 1 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmorexa [IOK
! TosToperme 1 0bobmene 10 L 0 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 204 12 4
I[MPOT'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM nuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
! HarypanbHeie ancia 30 . 0 https://m.edso0.ru/7f414736
2 Harnsgnas reomerpust. [IpsiMbie Ha 10 1 0 bubnnorexa [JOK
IUIOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [{OK
3 Jlpodu 40 . ! https://m.edso0.ru/7f414736
bubmuoreka [IOK
4 Harnsgnas reomerpusi. CummeTpust 8 1 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
> Beipaxenis ¢ dyksami 8 L 0 https://m.eds00.ru/7f414736
6 Harmsanas reomerpusi. @urypsl Ha 19 1 1 bubnnorexa [JOK
IUIOCKOCTH https://m.edso0.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATEIbHBIEC YUCIIA 50 1 0 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
8 TlpencTapieye JAHHbIX ° . . https://m.edso0.ru/7f414736
9 Harnsanas reomerpusi. @urypsl B 14 1 1 bu6nunorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 06001IeHNE, 16 1 0 bubnuoreka [JOK
cUCTeMaTHu3ausl https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO YACOB I1O
. 204 10 5

[MPOT'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736




B 2023-2024 yuyebHOM TOAy Ha H3ydyeHHE yueOHOro kKypca «Maremartuka» B S Kiacce M3 4YacTH y4eOHOro IjIaHa,

bopMHUpyeMOTo y4acTHHUKaMU 00pa30oBaTEIbHBIX OTHOIICHUM, BIJIeTIeH 1 yac B Henemto (Bcero 34 yueOHBIX yaca B Iofl) ¢
LEJIbI0 PacIIMpPEHUs 3HaHUH MO OTAEIbHBIM TeMaM Kypca.

I[aHHI)IG qacChbl PaCIIpCACICHBI B IIOYPOYHOM IINIAHUPOBAHHUHN HaA CIICAYIOIIHUC TCMbI:

— Harypanbnble uyncina. JIeicTBUs ¢ HaTypaJIbHBIMU YHCIIAMH. — 3 4aca,;
— Harnsagnas reomerpus. JINHUM HA IJIOCKOCTH — 6 4acoB;

— OOBIKHOBEHHBIE ApOOH — 12 yacos;

— Harnsanas reomerpuss. MHOroyroJbHUKH — 3 4aca;

— JlecsiTuunble ApoOU — 7 4acos;

— Harnsannas reometpus. Tena u purypsl B pocTpaHcTBE — 34aca.

IHOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
JlaTa nudpoBLIe
Ne ni/m Tema ypoka Kontpoasnubie IIpakTnyeckue op
Bcero H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
1 JlecsaTuyHas cucrteMa CYUCIICHHUS. 1 0 0 bubnnoreka [JOK
Pan naTypajibHbIX 9HCeEN https://m.edsoo.ru/f2a0ccOc
9 JlecsiTuyHas cucTeMa CUMCIeHUS. 1 0 0
Psn HaTypanbHBIX yncen
3 JlecsiTuuHas cUCTEMa CUHMCIICHUS. 1 0 0
Psin HatypanbHbIX yncen
bu6nmoreka [JOK
4 Harypanbnsiii psg. Yucno 0 1 0 0
P i https://m.edsoo.ru/f2a0cafe



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe

Hatypanbnsbiii paa. Yucio 0

Harypanbnble uncia Ha
KOOPJAMHATHOU IIPSIMOM

Harypanbhble uncia Ha
KOOPJMHATHOM MPSIMOit

bu6mmoreka [IOK
https://m.edsoo.ru/f2a0e0fc

bubmuorexa [JOK
https://m.edsoo.ru/f2a0e2a0

HarypanbHsle ynciia Ha
KOOPJAMHATHOU NPSMOK

bubmuorexa [JOK
https://m.edsoo.ru/f2a0e426

10

CpaBHeHMe, OKpyTeHuE
HaTypaJIbHbIX YHCEI

CpaBHeHuE, OKpYTIICHHE
HATypaJIbHBIX YHCEI

bubmuorexa [JOK
https://m.edsoo.ru/f2a0ce32

bu6mmoreka [IOK
https://m.edsoo.ru/f2a0cf54

11

12

13

CpaBHeHuE, OKpYIJIEHHE
HaTypaJIbHBIX YHCEIT
CpaBHeHue, OKpyTieHHue
HaTypaJIbHBIX YHCEN
CpaBHeHue, OKpyTJeHHe
HaTypaJbHbBIX YHCEI

bubmuorexa [JOK
https://m.edsoo.ru/f2a0d300

bubmuorexa [JOK
https://m.edsoo.ru/f2a0d440

14

15

16

Konmponvnaa paboma no meme

«Hamypaﬂbubw qucaa)

AHanu3 KOHTPOJIBbHOI paboThI.
Apudmernueckue neiicTBus ¢

HaTypaJIbHBIMU YK CIIaMHU

Apudmernueckre IeHCTBHS C

HaTypaJIbHBIMU YU CJIaMU

bu6nmoreka [JOK
https://m.edsoo.ru/f2a0eaca

bu6nmoreka [JOK
https://m.edsoo.ru/f2a0f5ba

bu6mmorexa [IOK
https://m.edsoo.ru/f2a0f704

17

Apudmernueckue neiCTBUS C

HaTypaJIbHBIMU YK CIIaMU

bu6mmorexa [IOK
https://m.edsoo.ru/f2a0fd8a

18

Apudmernueckne IeUCTBUS C

HaTypaJIbHBIMU YHCIIaMU

bu6mmoreka [JOK
https://m.edsoo.ru/f2a1015e



https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e

19

Apudmernueckne ISHCTBHS C
HaTypaJIbHBIMH YHCIAMH

bubmuorexa [JOK
https://m.edsoo.ru/f2al0c3a

20

21

22

Apudmernueckne IeHCTBHS C
HATYpaJIbHBIMH YHCIAMH

CBoiicTBa HYJIA MPU CIOKEHUH U
YMHOKEHUH, CBONCTBA €IUHULIBI
IIPU YMHOKEHUU

CBoiicTBa HyJIsl TP CIIOKEHUU U
YMHOXEHHUH, CBONCTBA €IUHUIIBI
IPU YMHOKEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/f2al0da2

bu6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

23

IIepemecturensHoe U

COUYETATEIILHOC CBOMCTBA CIIOKCHHUS

U YMHOKCHHUS, paCIIPCACIUTCIIBHOC
CBOMCTBO YMHOXCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/f2a0ef3e

24

IIepemecturensHoE U

COUYETaTEILHOEC CBOMCTBA CIIOKECHHUS

U YMHOKCHHA, PaCIIpCACINTCIBHOC
CBOMCTBO YMHOKCHUA

25

[IepemecturensHoE U

COYETaTEILHOEC CBOMCTBA CIIOKECHHUS

U YMHOXKEHHUSI, paclpeeIuTeIbHOe
CBOMCTBO YMHOXEHUS

26

27

I[eJ'II/ITCJ'II/I " KpaTHBIC YHCJIa,
PA3T0KECHUC YK ClIa HA MHOXHUTCEIIN

I[eJ'II/ITCJ'II/I " KpaTHBIC YHCJIa,
PA3JI0KCHUC YN CJIa HA MHOXHUTCIIN

bu6mmorexa [IOK
https://m.edsoo.ru/f2al116b2

28

HGJ'II/ITeJ'II/I W KpaTHbIC YHCJIA,
PA3T0KECHUC YK CJIa HA MHOXKHUTCIIN



https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a116b2

I[CJII/ITCJII/I " KpaTHBbIC YHCJIA,

29
pa3IoKEHUE YHCIia HA MHOKHUTEIN
30 Bxoonaa aomunucmpamuenasn
KOHmMponwHasa paboma
31 bu6mmoreka [IOK
Jlenenue ¢ ocTaTkoM https://m.edsoo.ru/f2al116¢
39 bu6mmoreka [IOK
Jlenenue ¢ ocTaTkoM https://m.edsoo.ru/f2all4fa
33 i bu6mmorexa [IOK
POCTBIC 1 COCTABHDIC HHCTA https://m.edsoo.ru/f2a11a90
34 i bu6mmoreka [IOK
POCTBIC 1 COCTABHDIC HHCTA https://m.edsoo.ru/f2allbb2
35 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bu6mmoreka [IOK
9 https://m.edsoo.ru/f2a11806
36 [Ipu3naku genumoctu Ha 2, 5, 10, 3, bu6nmoreka [JOK
9 https://m.edsoo.ru/f2a1196e
37 UucnoBble BEIPAKEHHUS; TIOPSAI0K bubnnoreka [JOK
JIeUCTBUI https://m.edsoo.ru/f2a11f18
38 UucnoBble BBIpaXEHUS; TOPSIIOK bu6mmoreka [IOK
NEeUCTBUM https://m.edsoo.ru/f2a12080
39 Uucnoble BBIPAKEHUS; TOPSAIOK bu6nmoreka [JOK
e CTBUM https://m.edsoo.ru/f2al23fa
P Ha BCE
" CIIICHUE TCKCTOBLIXVSaI[a‘{ BuGmiorexa [IOK
apu(meTHICCKHC ACHCTBHA, Ha https://m.edsoo.ru/f2a0f894
JBUKCHHUE U TTOKYTIKH
Pemenne TexcTo 3a/1a4 Ha BCE
HHICHHE TERET BHXV g bu6mmorexa [IOK
41 apudmeTnyeckue 1elcTBUs, Ha

ABHUIKCHUC U ITOKYIIKU

https://m.edsoo.ru/f2a0f9fc



https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc

Pemienue TEKCTOBBIX 3aJ1a4 Ha BCE

42 aprupMeTHYECKHUE ICHCTBHSI, HA buGnnorexa [IOK
P ’ https://m.edsoo.ru/f2al21a2
JBIKEHUE U TTOKYITKH
Pertenue TeKCTOBBIX 3a7a4 Ha BCE
43 apudmeTnueckue AelcTBUA, HA buGnnorexa [IOK
p ? https://m.eds00.ru/f2a12558
JBUKCHHUE U TTOKYITKH
Pemnienne TeKCTOBBIX 3a7a4 Ha BCE
44 apudmeTnueckue AeUcTBUS, Ha bubmnorexa [IOK
p ’ https://m.edsoo.ru/f2a12832
JBUKCHHUE U TTOKYITKH
Pemrenne TeKCTOBBIX 3a7a4 Ha BCE
45 aprupMETHYECKHUE ICHCTBHSI, HA Bubmorexa ITOK
P ’ https://m.edsoo.ru/f2a12990
JBUKCHHUE U TTOKYIIKH
Koumponvnaa paboma no meme
46 "Hamypanvuwvie uucna. Céoiicmea bubnnorexa [HOK
CNIOMCEHUA U YMHONCEHUS. https://m.edsoo.ru/f2al2cba
Pewenue mexcmoeuwix 3a0au’
AHanu3 KOHTPOJILHOM pabOTHI.
47 Touka, mpsaMasi, OTPE30K, JI bubmmorexa [TOK
- 1P - OTP - TIYH- https://m.edsoo.ru/f2a0d54e
Jlomanas
48 Touka, mpsiMasi, OTPE30K, JIy4.
Jlomanas
49 Touka, mpsiMasi, OTPE30K, JIyH.
Jlomanas
H3mMmepenne JIMHBI OTpE3Ka,
P P Bu6nuorexa LIOK
50 METPUUYECKUE EIUHUIIBI H3MEPEHUS

JUINHBI

https://m.edsoo.ru/f2a0daee



https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee

N3mepenue nimHbI OTpe3Ka,

bubmuorexa [JOK

>l METPHHCCIHIE CHUHUIEL H3MEPEHHA https://m.edsoo.ru/f2a0df3a
JUTMHBI
bubmuorexa [JOK
52 OKPYARHOCTS H KpyT https://m.eds00.ru/f2a0d684
53 OKpy>XHOCTb U KPYT
54 OKpY>XHOCTh U KPYT'
IT 0
e ! rll)axmqecxaa pabota 1no Teme BuGmiorexa LIOK
OCTpoeHHf "ygoPa 1 https://m.edsoo.ru/f2a0d7e2
OKpPYKHOCTEH
VYrom. [Ipsimoit, ocTpbIid, TyNoOu 1 bubnnoreka [JOK
56 } .
Pa3BEPHYTHIN YTIIIbl https://m.edsoo.ru/f2a1302a
57 VYroa. [Ipsmoil, ocTpblid, Tynou u
Pa3BEPHYTHIN YTIIbI
58 VYrou. IIpsamoii, oCTpsId, TYIIOU U
Pa3BEPHYTHIN YIUIbI
bu6mmoreka [IOK
59 Msmeperme yrion https://m.edsoo.ru/f2a1319c
50 1 bu6mmoreka [IOK
SMEPCHHC YIIIoB https://m.edsoo.ru/f2al32fa
61 1 bu6mmoreka [IOK
SMEPCHHC YIIIoB https://m.eds00.ru/f2a13476
62 N3mepenue yrios
63 [IpakTnueckas pabota 1o Teme bubmuorexa [IOK
"[TocTpoenue yrios" https://m.edso0.ru/f2a13606
Konmponvnasa paboma no meme
64 «Haznaonan ceomempus. Jlunuu

Ha naockocmu»



https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606

AHanu3 KOHTPOJIBHON pabOTHI.

bubmuorexa [JOK
0> Apobe. TlpasibHibie i https://m.eds00.ru/f2a13764
HEMpaBWIbHbIE TPOOH
Hpo06sb. [IpaBuiibHbBIE U bubnunoreka HOK
66
HETpaBUIbHbIE JpoOu https://m.edsoo.ru/f2a13c8c
67 Hpo6s. [TpaBuiabHBIC U bubnnoreka [HOK
HEeTIpaBUJIbHBIE IPOOH https://m.edsoo.ru/f2a14146
68 HpoOs. [TpaBuibHBIC U bubnuorexa [JOK
HeTpaBUJIbHBIE IPOOH https://m.edsoo.ru/f2a153f2
69 Hpo06sb. [IpaBuiibHbBIE U bubnnoreka [JOK
HEMPaBWIBLHEIE IPOOH https://m.edso0.ru/f2a15582
. bubmuoreka [JOK
70 OcroBHoe CBOHCTBO APOGH https://m.edsoo.ru/f2al43e4
. bubmuorexa [JOK
& OcHoBHoe cBOHCTBO ApoGH https://m.edsoo.ru/f2al451a
. bubnuotexa [JOK
72 OcHoBHoe cBOHCTBO ApoGH https://m.edsoo0.ru/f2a1463c
. bubnuotexa [JOK
3 OcHoBroe CBOHCTBO ApOOH https://m.edsoo.ru/f2al475e
. bubnuotexa [JOK
74 OcHoBHoe CBOHCTBO APOGH https://m.edsoo.ru/f2a14c90
. bubmuorexa [JOK
7 OcHoBroe cOHCTBO ApOOH https://m.edsoo.ru/f2al4de4
76 OcHOBHOE CBOMCTBO ApoOH
. bubmuorexa [JOK
" Cpasnenye apooeit https://m.edsoo.ru/f2al4f74
78 CpaBuenue npo0eit bubmorexa HOK

https://m.edsoo.ru/f2al51f4



https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4

79 CpaBuenue npo0Oeit 1 0 0
80 CpaBHenue npobeit 1 0 0
81 CpaBHenue npobeit 1 0 0
82 CpaBnenue npobeit 1 0 0
83 Konumponvnas paboma no meme 1 1 0 bubnmoreka [JOK
«QobiKHOBeEHHbIE OPOOUN https://m.edsoo.ru/f2al7cc4
Amnanus KoHTponsHON pabOTHI.
bu6mmoreka [IOK
84 Cl1o)keHHe ¥ BEIYUTAHUE 1 0 0
. https://m.edsoo.ru/f2al7e54
OOBIKHOBEHHBIX JIPOOCi
85 CnoxxeHue v BbIYMTaHUE 1 0 0 bubnnoreka [JOK
OOBIKHOBEHHBIX JIPOOCi https://m.edsoo.ru/f2a1802a
86 CrnosxeHue v BBIYMTAHNE 1 0 0 bubnnorexa [HOK
O0OBIKHOBEHHBIX JAPOOCiH https://m.edsoo.ru/f2al81ce
87 Cno)xeHue ¥ BRIYUTAHUE 1 0 0 bubnuorexa [JOK
OOBIKHOBEHHBIX JPOOECi https://m.edsoo.ru/f2a1835e
C
88 JIOKEHUE U BBI‘II/ITaHI/\IJe 1 0 0
O0OBIKHOBEHHBIX JPOOEi
89 Crnoxxenue u BBI‘II/ITaHI/\I'e 1 0 0
OOBIKHOBEHHBIX IpO0eit
90 Cnoxenue u BI)I‘II/ITaHI/\IJe 1 0 0
OOBIKHOBEHHBIX JPOOEi
CrnosxeHue ¥ BHIYUTAHUE
91 . 0 0
OOBIKHOBEHHBIX JIpo0eit
bubmuoreka [JOK
92 Cwmemannast 1poOb 1 0 0
P https://m.edsoo.ru/f2a1592e
93 CwmemanHast 1poOb 1 0 0 bubmorexa HOK

https://m.edsoo.ru/f2al5a5a



https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a

bubmuorexa [JOK

%4 Cnvemansas 1pode https://m.edsoo.ru/f2a15b68

bu6mmoreka [IOK

95 C o

MetHatHas pook https://m.edsoo.ru/f2al5e2e

96 Cwmemannast 1po0b

97 CwMmemanHast 1poOb
Koumponvnasa paboma no meme

98 «OoviKHOBEHHBIE OpOOU. bubnnoreka [JOK
Cnoscenue u gvluumanue https://m.edsoo.ru/f2al84e4
00bIKHOBEHHBIX OPOOEll»

Ananu3 KoHTpobHOM paboTHI.

99 YMHOXKEHUE U JEIEHUE bubnnoreka [JOK
O0OBIKHOBEHHBIX JPOOCH; https://m.edsoo.ru/f2a18692
B3aMMHOOOpaTHBIC ApOOH
VYMHOXKEHHUE U JeICHUE

100 OﬁBIKHOBeHHbI)f[ o0eii; bubmorexa [JOK

AP ’ https://m.edsoo.ru/f2a18a20
B3aMHOOOpaTHBIE ApoOU
VYMHOXKEHUE U [eJICHUE
101 OOBIKHOBEHHBIX APOOEit; bubmorexa LHOK
P ’ https://m.edsoo.ru/f2a18b56
B3aMHOOOpaTHBIE ApOoOU
VYMHOXKEHUE U JeJICHNE
102 OOBIKHOBEHHEIX APO0Eii; bubmorexa [JOK
P ’ https://m.edsoo.ru/f2a19088
B3aUMHOOOpaTHBIE Ipodu
VYMHOXKEHHUE U JeICHUE Eub OK
103 OOBIKHOBEHHBIX APOOEii; nomorexa L

B3aUMHOOOpaTHBIE Ipodu

https://m.edsoo.ru/f2a19560



https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560

YMHOXKEHUE U JeJIEHUE

bubmuorexa [JOK

104 OOBLIKHOBEHHEIX ApOOCH; https://m.eds00.ru/f2a196a0
B3aUMHOOOpaTHBIC IpoOH
VYMHOXKEHHUE U JICTICHUE

105 OGLIKHOBeHHHf o0eii; bubmorexa [IOK

P ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIE APOOH
VYMHOXXEHHUE U eJIeHUE
106 OOBIKHOBEHHBIX JIPOOCH;
B3aMMHOOOpaTHBIC ApOOH
VYMHOXEHUE U JIeJIEHHE
107 OOBIKHOBEHHBIX APOOCH;
B3aUMHOOOpaTHBIC IpoOH
Pelrenne TeKCTOBBIX 3a/1a4,

108 obu OCI[HOBHLI@ bubmorexa [JOK
COACPIKAIINX APODH. https://m.edsoo.ru/f2al81ce
3aJjauu Ha ApoOu
Pemenne TekCTOBBIX 3a/1ad,

109 coJiep Kaliux Jpoou O():IHOBHI)IC bubmorexa [JOK

FICPHAIIHX IPODH. https://m.edsoo.ru/f2a1835e
3aJjauu Ha ApoOu
Pemenne TekCTOBBIX 3a/1ad,
110 epka 00 O():I OBHBIC bubmorexa HOK
JKAIUX n. OCHOBH
coAepatiinx 1ip https://m.edsoo.ru/f2al8c5a
3aJ1a4M Ha Jpoou
Pemenue TeKCTOBBIX 3a/1a4,

111 JKaITUX oun O(I:[HOBHLIC bubmorexa [JOK
COACPKAINX APOOH. https://m.edsoo.ru/f2al18e76
3aJla4M Ha Jpoou
Pemrenue TeKCTOBBIX 3a/1a4,

a Bu6morexa [JOK

112 coziepkanux Apoou. OCHOBHBIE

3aJjauu Ha ApoOu

https://m.edsoo.ru/f2al8f7a



https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a

113

Pemenue TeKCTOBBIX 3a11ad,
conepxammmx apoou. OCHOBHBIE
3a/1aud Ha ApoOH

bubmuorexa [JOK
https://m.edsoo.ru/f2a199f2

114

Pemenune TeKCTOBBIX 3a1ad,
coziepkamux Apoou. OCHOBHBIC
3a/1a4¥ Ha JpooH

bubmuorexa [JOK
https://m.edsoo.ru/f2al9c2c

115

116

117

Perienne TeKCTOBBIX 3a/1ad,
coniepkamux Apoou. OCHOBHBIC
3aJ1a4¥ Ha JpooH

Pemenue TeKCTOBBIX 3a/1a4,
cojepxamux 1poou. OCHOBHBIE
3a/1a4d Ha ApoOH

Pemenne TekcToBBIX 3a1a4,
cojiepkalux Apoou. OCHOBHBIE
3aJjauu Ha ApoOu

bu6mmoreka [IOK
https://m.edsoo.ru/f2alald6

bubmuorexa [JOK
https://m.edsoo.ru/f2ala2ee

118

Pemenne TeKCTOBBIX 3a7a4,
conepxaimmx apoou. OCHOBHBIE
3aJjauu Ha ApoOu

119

120

121

[Ipumenenue OyKB JUIs 3aITUCH
MaTEMATHUYCCKUX BI)Ipa)KeHI/Iﬁ n
MPEMIOKEHU I

[Tpumenenue OYKB IS 3aITUCH
MAaTeMaTUYECKUX BBIPAXKEHUN U
MPEeTI0KEHU I

[Tpumenenue OYKB IS 3aITUCH
MAaTeMaTUUYECKUX BBIPAXKEHUN U
MPEIJI0KEHU N

bubmuorexa [JOK
https://m.edsoo.ru/f2ala3fc



https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc

122

[Tpumenenue OyKB AJIs 3aITUCH
MaTeMaTHYECKUX BBIPAXKEHUH U
MPeJI0KEHU I

123

[Tpumenenue OyKB AJ1s 3aITUCH
MaTeMaTHYECKUX BBIPAKCHUHN U
IIPEAIOKECHU N

124

Koumponvnasa paboma no meme
"OobvikHOGEHHbIE OpOOU.
Ymnoowenue u oenenue
00bIKHOGEHHBIX Opobeil. Pewienue
meKkcmogwvix 3a0ay’’

bubmunorexa [JOK
https://m.edsoo.ru/f2ala51e

125

126

127

128
129

AHaM3 KOHTPOJIBHOW pabOTHI.
MHOroyrojabHuKH.
YeThIpEXYyroyIbHUK,
MPSIMOYTOJIbHUK, KBaJpaT
MHOroyroiapHuKH.
YeTbIpEXYroJIbHUK,
MPSIMOYTOJIbHUK, KBaJpaT
Ilpakmuueckasn paboma no meme
"Ilocmpoenue npamoy2onbHuKka ¢
3A0AHHBIMU CHIOPOHAMU HA
HeluHOo8aHHoul dymaze'’

TpeyronbsHuK

TpeyronbsHuK

bubmuorexa [JOK
https://m.edsoo.ru/f2al6ae0

bu6nmoreka [JOK
https://m.edsoo.ru/f2al6c7a

bu6nmoreka [JOK
https://m.edsoo.ru/f2al6ele

bubmuoreka [JOK
https://m.edsoo.ru/f2a16194

130

[Lmomane u nepumeTp
MPSIMOYTOJIbHUKA 1
MHOTOYTOJILHUKOB, COCTABIEHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/f2al6fe0



https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0

U3 NPAMOYTOJIbHUKOB, CIUHUILIbI
HU3MEPCHUA IIOMAaanu

131

[Inomane u nepumerp
IIPSIMOYTOJIbHUKA U
MHOT'OYTI'OJIbHUKOB, COCTaBJIEHHbIX
U3 NPSAMOYTOJIbHUKOB, €IMHUIIbI
M3MEpEHUs IUIOIAAN

bubmuorexa [JOK
https://m.edsoo.ru/f2al7184

132

[Inomane u nepumerp
MPSIMOYTOJIbHUKA U
MHOT'OYTI'OJIbHUKOB, COCTaBJIEHHbIX
U3 NPSAMOYTOJIbHUKOB, €IUHULIbI
M3MEpEeHUs IUIOIAAN

bu6mmoreka [IOK
https://m.edsoo.ru/f2a17328

133

[Inomane u nepumerp
MPSIMOYTOJIbHUKA U
MHOT'OYTI'OJIbHUKOB, COCTaBJIEHHbIX
U3 MPSAMOYTOJIbHUKOB, €TUHUIIBI
U3MEpEHUS TUIOIAIU

134

[TepumeTp MHOTOYTOJIBHUKA

bu6mmorexa [IOK
https://m.edsoo.ru/f2al691e

135
136

[TepumeTp MHOTOYTOJIBHUKA

HepHMeTp MHOT'OYT'OJIbHHUKaA

137

Konmponvnaa paboma no meme
«Haznaonan zeomempus.
Mmuozoyzonvnuku)

138

139

AHanu3 KOHTPOJILHOM paboTHI.
Jecsituunas 3anuck Apodeit

Jecsituunas 3anuck Apodeit

bubmuoreka [JOK
https://m.edsoo.ru/f2alb55e

bu6mmoreka [JOK
https://m.edsoo.ru/f2alb87e



https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e

bubmuorexa [JOK

140 JlecaTuunas 3anuce npodeit https://m.edsoo.ru/f2albcfc
141 CpaBHEHHE IECATUYHBIX poOei ngg;ﬁ:ﬁg rou/I1§2a1C49a
142 CpaBHEHHE IECATUYHBIX Apo0ei ng;?;ﬁf;;g rou/I1S2a1c63e
143 CpaBHEHHUE IECATUYHBIX Apo0eit ngg;ﬁt:;;g rou/I1§2a1cb02
144 CpaBHeHHE JIeCATHYHBIX JpoOeit ng;;;f;%? r(z/I]fzalccze
145 CpaBHeHHE ECATHYHBIX JpoOeit

146 JIefcTBUS ¢ IECATUYHBIMU APOOIMU E:f;?;ﬁfﬁg rou/I]fzalce4a
147 JIeWcTBUS ¢ AECATUIHBIMU APOOSIMU E:f;?;ﬁfﬁg rou/I]fzalcfaz
148 JleicTBUSI ¢ JECITUUHBIMU IpOOSIMU ngj /I//I;?:;ig rOU/I]fzaldlm
149 JleficTBUS C ECATUYHBIMU APOOSIMU ngj /I;Ir?fs;;aog :3/1152a1d516
150 JleiicTBUSI ¢ JECITUUHBIMH IPOOSIMU ngsﬂ /I//I;f;;g r(a/l]fzaldam;
151 JleicTBUSI ¢ JECITUYHBIME TPOOSIMU ngﬁ;f;ig :3/I§Za1d75o
152 JleicTBUSI ¢ JECITUUHBIME TPOOSIMU ngﬁﬁﬁg rou/I]f2a1d85e
153 JleiicTBUSI ¢ JECITUUHBIMH IPpOOSIMU ngﬁﬁﬁg rou/I]fZaldgaz
154 JleficTBUS ¢ ECATUYHBIMU APOOSIMU bubmaorexa HOK

https://m.edsoo.ru/f2alda7a



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/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a

155

156

157

158

JIeficTBUS ¢ IECATUYHBIMU APOOSIMU
JIeficTBUS ¢ IECATUYHBIMU APOOSIMU
JleiicTBHSI ¢ JECITHYHBIME TPOOSIMU

JIeicTBHSI ¢ JECITHUHBIME TPOOSIMU

bubmuorexa [JOK
https://m.edsoo.ru/f2al1db88

bu6mmoreka [IOK
https://m.edsoo.ru/f2ale0la

bu6mmoreka [IOK
https://m.edsoo.ru/f2alel50

bu6mmoreka [IOK
https://m.edsoo.ru/f2ale268

159

JIeicTBHSI ¢ JECSITHYHBIME IPOOSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f2ale3da

160

JIeicTBHSI ¢ JECSITHYHBIME IPOOSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f2ale4f2

161

162

163

164

JIefcTBUS ¢ IECATUYHBIMU APOOSIMU
JleiicTBUSI ¢ JECITUUHBIMH TPOOSIMU

JleiicTBUSI ¢ JECITUUHBIME TPOOSIMU

JleiicTBUSI ¢ JECITUUHBIMH TPOOSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f2ale4f2
bu6mmorexa [IOK
https://m.edsoo.ru/f2ale5f6

bu6nmoreka [JOK
https://m.edsoo.ru/f2ale704

165

166

167

168

169

JleficTBUS C NECATUYHBIMU APOOSIMU

Konmponvnaa paboma no meme
«/lecamuunwvie opoou. /leiicmeus c
oecamuyHbIMU OPOOAMU.»

OxpyrieHue AecATHUHBIX Ipo0eit
OxpyrieHue AecITUYHBIX Apo0eit

OxpyrieHue AecITUYHBIX Apo0eit

bubmuorexa [JOK
https://m.edsoo.ru/f2ale826

bubmuoreka [JOK
https://m.edsoo.ru/f2aleb50

bu6mmoreka [JOK
https://m.edsoo.ru/f2alec68



https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68

170

OxpyrieHue AecATHYHBIX Apo0eit

171
172

OxkpyriieHre JeCATUYHBIX Apooei

OxpyrieHue AecATHYHBIX Apo0eit

173

174

175

Pemenue TeKCTOBBIX 3a1ad,
coziepkamux Apoou. OCHOBHBIC
3a/1a4¥ Ha JpooH

Perienne TeKCTOBBIX 3a/1a4,
cozepkanux apoou. OCHOBHBIC
3aJ1a4¥ Ha JpooH

Perienre TeKCTOBBIX 3a/1ad,

cojepxammx 1poou. OCHOBHBIE
3a/1a4d Ha ApoOH

bu6mmoreka [IOK
https://m.edsoo.ru/f2aled8a

bubmuorexa [JOK
https://m.edsoo.ru/f2alefl0

bu6mmoreka [IOK
https://m.edsoo.ru/f2a1f028

176

Pemenne TekCTOBBIX 3a1ad,
coniepkamux Apoou. OCHOBHBIC
3aJjauu Ha ApoOu

bu6mmoreka [IOK
https://m.edsoo.ru/f2a1f136

177

178

179

180

Pemenne TeKCTOBBIX 3a7a4,
conepxaimmx apoou. OCHOBHBIE
3aJ1a4M Ha Jpoou

Pemienue TekcTOBBIX 3a/ad,
conepxammux apoou. OCHOBHBIE
3aJ1a4M Ha Jpoou

Perienue TeKCTOBBIX 3aj1ad,
coziepkanux Apoou. OCHOBHBIE
3aJjauu Ha ApoOu

Permienne TeKCTOBBIX 3a/1ad,
coziepkanux Apoou. OCHOBHBIE
3aJjauu Ha ApoOu



https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136

181

Pemenue TeKCTOBBIX 3a11ad,
conepxammmx apoou. OCHOBHBIE
3a/1aud Ha ApoOH

182

Konumponsnas paboma no meme
"lecamuunovte Opoou. OKpyznenue
odecamuunvix opooeii. Pewienue
meKcmoewix 3aoau'’

bubmuorexa [JOK
https://m.edsoo.ru/f2alf23a

183

AHanu3 KOHTPOJIbHOM pabOTHI.
MHuororpanauku. M3o0paxxenue
MHOI'OIrpaHHUKOB. Monenn
MPOCTPAHCTBEHHBIX TEI

bubmuorexa [JOK
https://m.edsoo.ru/f2ala69a

184

185

186

MHuororpanauku. M3o00pakenne
MHOI'OIrpaHHUKOB. Mozenn
IIPOCTPAHCTBEHHBIX TEI

MHororpanauku. M3o0paxenue
MHOI'OIpaHHUKOB. Mozenu
IIPOCTPAHCTBEHHBIX TEI

[IpssMOyTONBHBIN MTapauIeICIuIe],
Ky0. Pa3BépTku Kyba u
napajuiesenumena

bubmuorexa [JOK
https://m.edsoo.ru/f2alad?a

bu6mmoreka [IOK
https://m.edsoo.ru/f2a1a802

187

[IpssMOyTONBHBIN MapauIeIenuIes,
Ky0. Pa3BépTku kyba u
napajuleJenunea

188

189

[IpssMOyTONBHBIN MMapauieaenuIes,
Ky0. Pa3BépTku kyba u
napajulelIenune1a

IlIpakmuueckas paboma no meme
"Pazeépmrka Kyoa'"

bubmuorexa [JOK
https://m.edsoo.ru/f2ala924

bu6mmoreka [JOK
https://m.edsoo.ru/f2alaef6



https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6

190 O06BEM Ky0Oa, IPSIMOYTOJIBHOTO bubmumoreka [IOK
napasiesnenunena https://m.edsoo.ru/f2alb09a

191 O06BEM Ky0Oa, IPSMOYTOJIBHOTO bubnuoreka [IOK
napajienenuiena https://m.edsoo.ru/f2alb248

192 O06BEM Kyba, MPSAMOYTOTBHOTO
napajuiesienuneaa

193 O06BEM Ky0Oa, IPSIMOYTOJIBHOTO
napasuiefienunena
Konmponvnaa paboma no meme

194 «Haznaonan zeomempusn. Tena u
¢uzypwt ¢ npocmpancmee»

AHaM3 KOHTPOJIBHOW pabOTHI.

195 [ToBTOpEHNE OCHOBHBIX MOHSATHUN U bubnnoreka [JOK
METOJIOB Kypca S Kiacca, https://m.edsoo.ru/f2alf76c
0000111eH1e 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATUH U

196 METOJIOB Kypca 5 kiacca bubmorexa HOK

FIOB KYP B ’ https://m.edsoo.ru/f2a1f924
0000111eHIe 3HAHUIA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
197 METOJIOB Kypca 5 kiacca bubmorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/f2alfaaa
000011eHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
198 METOJIOB Kypca 5 Kiacca bubmorexa HOK
FIOB KYP B ’ https://m.edsoo.ru/f2a1fc08
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
bubmuoreka [JOK
199 METOJ0B Kypca 5 Kiacca,

000011eHNE 3HAHUN

https://m.edsoo.ru/f2alfeec



https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuorexa [JOK
200 0
METOJ0B Kypea 5 Kilacca, . https://m.eds00.ru/f2a200a4
0000111eHNE 3HAHUNA
201 Hmozoeas konmponvhas paboma 1 1
3a Kypc mamemamuku 5 knacca
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
202 METOJIOB Kypca 5 Kjtacca 1 0 Bubmuorexa HOK
HOB XYP . ’ https://m.edsoo.ru/f2a201f8
000011IeHNe 3HAHUI
IToBTOpEHNE OCHOBHBIX IMOHATHH H
203 METOJZIOB Kypca 5 Kitacca 1 0 Brommozexa [IOK
HOB XYP . ’ https://m.edsoo.ru/f2a20388
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
204 METONOB Kypca 5 Kjacca 1 0 Bubmiorexa ITOK
HOB XYP . ’ https://m.edso00.ru/f2a2069e
000011eHNE 3HAHUNA
BIIEE KOJIMYECTBO UACOB I1
OBII] OJ1 CTBO CO 0] 204 12

I[TPOT'PAMME



https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e




B 2023-2024 ydebHOM roay Ha H3yueHHE yueOHOro kypca «MaremaTuka» B 6 Kiacce M3 4acTd ydeOHOro IUIaHa,
dbopMHUpyeMOTO ydacTHUKaMU 00pa3oBaTeNIbHbIX OTHOIICHHH, BhIieTeH | yac B Hemenmto (Bcero 34 y4yeOHBIX yaca B roji) ¢
LEJIbI0 PACIIUPEHUs 3HAHUH 110 OT/IEbHBIM TeMaM Kypca.

I[aHHI)IG qacChbl PaCIIpCACICHBI B IIOYPOYHOM INIAHUPOBAHHUHN HaA CIICAYIOIIHUC TCMbI:

— Harnagnas reomerpus. [Ipsvbie Ha IIockocTy — 3 vaca;

— Jlpobu — 8 gacos;

— Harnsagnas reomerpus. Cummerpust — 2 daca;

— Bpripaxenus ¢ 6ykBamu — 2 yaca;

— Harnagnas reomerpus. @urypsl Ha IJIOCKOCTH — 5 4acoB;
— IlomoxurenbHble U OTpULATENBHBIE Ynciia — 10 4acos;

— IlpencrasineHue naHHBIX — 3 4aca,

— Harmaanas reometpusi. @Urypsl B IpOCTPAHCTBE — 5 YaCOB;

6 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoJibHbIe IIpakTuyeckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Apudmernaeckue neiicTBus ¢ 1 0 0
1 MHOT03HaYHBIMU HATYPaJbHBIMU bubmmorexa LIOK
P https://m.edsoo.ru/f2a0ccOc
quciIaMu
Apudmernaeckue neiicTBus ¢ 1 0 0
2 MHOT03HaYHBIMU HATYPaJIbHBIMU
qrclIaMu



https://m.edsoo.ru/f2a0cc0c

Apudmernueckue T1eUCTBUS C
MHOT03HaYHBIMU HATYPaJbHBIMU
qHCclIaMu

Apudmernueckne IeHCTBHS C
MHOTO3HAYHBIMH HaTypaJbHBIMU
YHCITaMH

bubmuorexa [JOK
https://m.edsoo.ru/f2a0cafe

Apudmernueckue neiicTBus ¢
MHOTO3HAYHBIMH HATypaJTbHBIMU
YHCIaMU

Apudmernueckue T1eUCTBUS C
MHOT03HAYHBIMU HATYPaJIbHBIMU
YUCIaMHU

UucnoBble BbIpaKeHUsI, MOPSIOK
JIEVCTBUI, HCIIOIL30BaHHE CKOOOK

bubmuorexa [JOK
https://m.edsoo.ru/f2a0e0fc

bu6mmorexa [IOK
https://m.edsoo.ru/f2a0e2a0

qI/ICJ'IOBI)IC BI)Ipa)KeHI/ISI, HOpr}IOK
IeHCTBHH, UCIIOIB30BaHNE CKOOOK

bu6mmoreka [IOK
https://m.edsoo.ru/f2a0e426

10

UucnoBble BEIPAKEHUS, TOPSATOK
NIEHCTBH, UCIIOIL30BaHNE CKOOOK
UucnoBble BEIPAKEHUS, TOPSATOK
JIEVCTBUI, HCIIOIL30BaHHE CKOOOK

bu6mmoreka [JOK
https://m.edsoo.ru/f2a0ce32

bu6mmorexa [IOK
https://m.edsoo.ru/f2a0cf54

11

qI/ICHOBBIe BI)Ipa)KeHI/IH, HOpH}IOK
NEHCTBH, UCIIOIB30BaHNE CKOOOK

bu6mmorexa [IOK
https://m.edsoo.ru/f2a0d300

12

OprrJ'ICHI/IC HaTypaJIbHBIX YHUCECJI

bubnmoreka [JOK
https://m.edsoo.ru/f2a0d440

13
14

OxpyrieHrne HaTypaJIbHbIX YUCell

OprrJ'ICHI/IC HaTypaJIbHBIX YHUCECJI

bu6nmoreka [JOK
https://m.edsoo.ru/f2a0eaca



https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca

15 OkpyrieHre HaTypajabHbIX YUCEN bubmuorexa [JOK
https://m.edsoo.ru/f2a0f5ba
Jlenutenu U KpaTHBIE YUCTIa;
16 HanOOJIBIINI OO NETUTENIH U Bubmaorexa ITOK
https://m.edsoo.ru/f2a0f704
HaWMeEHbIIIee 00111ee KpaTHOE
JlenuTenu v KpaTHBIC YHCTIA;
17 HanOOJIBIINUI OOIIUI NETUTENIH U bubnmorexa LHOK
https://m.edsoo.ru/f2a0fd8a
HaWMeEHbIIIee 0011ee KpaTHOE
JlenuTenu v KpaTHBIC YHCTIA;
18 HauOOJIBIINI 00N IEIUTEIND U bubnmorexa LHOK
https://m.edsoo.ru/f2a1015e
HavWMeEHbIIIee 00111ee KpaTHOE
JlenuTenu v KpaTHBIC YHCTIA;
19 HauOOJIBIINI OOIIMI IEIUTEND U bubnmorexa [IOK
https://m.edsoo.ru/f2a10c3a
HaWMeEHbIIIee 00111ee KpaTHOE
JlenuTenu v KpaTHBIE YHCTIA;
20 HanOONBIINI 00N IETUTEND U bubmmorexa [IOK
https://m.edsoo.ru/f2a10da2
HaWMeEHbIIIee 00111ee KpaTHOE
€JIUTENH U KpaTHBIE YKCIIA;
21 fan60n5mm71 §6m1/n71 JNETUTENb U bubmmorexa [TOK
https://m.edsoo.ru/f2al04ec
HauMeHbIee olIee KpaTHoe
PasnoxxeHue yncna Ha MPOCTHIE
MHOXXUTEIH
22
P
a3JI0’KEHUE YMCITa Ha TIPOCTHIE Bubnmorexa [IOK
23 MHOKUTEHN

https://m.edsoo.ru/f2a0ef3e



https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

Pasnosxenune yucia Ha mpocTeie

24 MHOXHUTETN
Paznosxenune yucia Ha mpocThie
25 MHOKHUTEIIH
26 JlenuMoCTh CyMMBI U TIPOU3BEICHUS
97 Bxoonaa aomunucmpamuenasn bubnnoreka [JOK
KOHmMpOnbvHas paboma https://m.edsoo.ru/f2a116b2
AHanus BXoIHOU
28 aMUHUCTPATUBHOMN pabOTHI.
JlenuMocTh CyMMBI M TIPOU3BEACHUS
29 JlenuMoCTh CyMMBI U IPOU3BEICHUS
30 JleneHue ¢ 0CTaTKOM
31 Jlenenue ¢ octaTkoM bubmuorexa [JOK
https://m.edsoo.ru/f2a1116c
30 Jlenenue ¢ octaTkoM bubmuorexa [JOK
https://m.edsoo.ru/f2all4fa
33 Jlenenue ¢ octaTkoM bubmuorexa [JOK
https://m.edsoo.ru/f2a11a90
34 Pemrenune TekcToBBIX 3ama4 bu6mmorexa [IOK
https://m.edsoo.ru/f2al1bb2
35 Pemrenne TekcToBBIX 3ama4 bu6mmorexa [IOK
https://m.edsoo.ru/f2a11806
36 Pemrenune TekcToBBIX 3ama4 bu6mmorexa [IOK
https://m.edsoo.ru/f2a1196e
37 Pelienne TeKCTOBBIX 3a7a4 bu6nmoreka [JOK

https://m.edsoo.ru/f2a11f18



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18

Koumponvnasa paooma Nel no
meme «Hamypanvusle uucna.

bubmuoreka [JOK

38
Heiicmeusn ¢ namypaivHvimu https://m.edso0.ru/f2a12080
yucnamuy
AHanu3 KOHTPOJIbHOM pabOTHI. bubmumoreka [IOK
39
[TepnienauKyasipHBIC TIPSIMBIC https://m.edsoo.ru/f2al23fa
40 [lepnenqukynsapHbIe IPSMbIE bubnnorexa [HOK
https://m.edsoo.ru/f2a0f894
11 [IepnenqukynsapHbIe IPSMbIE bubnnorexa [HJOK
https://m.edsoo.ru/f2a0f9fc
42 [TapamenpHble npsMbIe bubnnorexa [HOK
https://m.edsoo.ru/f2a121a2
43 [TapannensHbie psIMbIE bubnnoreka [JOK
https://m.edsoo.ru/f2a12558
44 [TapamienpHbie npsMbIe bubnuoreka [IOK
https://m.edso0.ru/f2a12832
Paccrosinue Mexay 1ByMsl TOUKaMH,
45 OT TOYKH JI0 I ;1151[())7171;[ yJ'II/IHa MyTH Ha bubmorexa HOK
HV p s yr https://m.edso00.ru/f2a12990
KBaJpaTHON CETKE
Paccrosinne Mexay 1ByMsl TOUKaMH,
46 OT TOYKH JI0 TI ;11\24[())]171;[ yJ'II/IHa MyTH Ha bubmorexa HOK
Ilv p e yr https://m.edsoo.ru/f2al2cba
KBaJpaTHOMU CETKE
Paccrosinne Mexay IByMsl TOUKaMH,
47 OT TOYKH JI0 TI ﬂl\i[(})’ﬁ)l erlea MyTH Ha bubmorexa HOK
Ao TP A . https://m.edsoo.ru/f2a0d54e
KBaJpaTHOMU CETKE
48 [TpuMepsI IPSMBIX B IPOCTPAHCTBE
49 [IpuMeps! PSMBIX B IPOCTPAHCTBE



https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e

Koumponvnasa paooma Ne2 no

bubmmoreka [JOK

>0 meme «Hacnnonan ceomempus. https://m.edsoil.ru/fZaOdaee
Ilpsamvie na nniockocmuy
AHanu3 KOHTPOJIBHON pabOTHI.

51 Oo6bikHOBeHHAs 1poOb. OCHOBHOE bubnmoreka [JOK
CBOMCTBO JApOOH, COKpaIeHNE https://m.edsoo.ru/f2a0df3a
npobeit
Oo0bikHOBeHHAs 1poOb. OCHOBHOE

52 CBOMCTBO APOOH, COKpAIICHHE bubmmorexa LOK

. https://m.edsoo.ru/f2a0d684
npobeit
OO6bIkHOBEHHAs 1poOb. OCHOBHOE

53 CBOWCTBO Apo0H, COKpaIeHne
npobeit
OObIkHOBEHHAas 1poOb. OCHOBHOE

54 CBOMCTBO ApOOHU, COKpaICHHE
npobeit

55 CpaBHeHME U YyHOPSI0YMBAHUE bubnuoteka [JOK
npobeit https://m.edsoo.ru/f2a0d7e2

56 CpaBHEHHE U YOS IOYMBAHUE bubnunorexa [JOK
npobeit https://m.edsoo.ru/f2a1302a

57 CpaBHeHHE U YIOPSI0YHBAHHE
npo0eit

58 CpaBHeHUE U YIOPSA0YHBAHHE
npo0eit

59 CpaBHEHHE U YIIOPSITOYNBAHNE bubnmoreka [JOK

npobeit

https://m.edsoo.ru/f2a1319c



https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c

50 CpaBHeHME U yHIOPSI0YMBAHUE bubnmoreka [JOK
npobei https://m.edsoo.ru/f2a132fa
61 JlecsTuuHbie ApoOH U METpUYECKas bubnnoreka [HOK
cucrema Mep https://m.edsoo.ru/f2a13476
62 JlecsaTuuHbie IPOOH U METpUYECKas
cUcTeMa Mep
63 JlecsiTuuHbie ApoOU U METpUYECKas bubnuorexa [JOK
cucTtema Mep https://m.edsoo.ru/f2a13606
64 JlecsiTuuHbIe POOH U METpUYECKAs
cucTeMa Mep
65 JlecsaTuuHbie IPOOH U METPUYECKas bubnnoreka [JOK
cucTtema Mep https://m.edso00.ru/f2a13764
Apudpmernueckue NeiCTBUS C Bu6 OK
66 OOBIKHOBEHHBIMU U JCCATHYHBIMHU nommoreka L1
5 https://m.edsoo.ru/f2al13c8c
IpoOsMHU
Apudmernueckue NeiCTBUS C Bu6 OK
67 OOBIKHOBEHHBIMU U JECATHYHBIMHU nosmoreka L
P0G https://m.edsoo.ru/f2a14146
JIpoOSIMU
Apudmernueckue NeiCTBUS C
68 OOBLIKHOBEHHBIMU U JECATUYHBIMHU bubmorexa [JOK
5 https://m.edsoo.ru/f2a153f2
IpOOSMH
Apudmernieckre IeHCTBUS C
69 OOBIKHOBEHHBIMU U JCCATHYHBIMHU bubmmorexa [TOK
5 https://m.edsoo.ru/f2a15582
IpOOSMH
Apudmerndeckre IeHCTBUS C
b K
70 OOBIKHOBEHHBIMU U JCCATHYHBIMHU nommorexa O

IpoOsIMH

https://m.edsoo.ru/f2al43e4



https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4

71 OTHOIICHHE 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/f2al451a

72 OTHOIICHHE 1 0 0 bu6mmoreka [IOK
https://m.edso0.ru/f2a1463c

73 OTHOIICHHE 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/f2al475e

74 OTtHollIeHHE 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/f2a14c90

75 OTHoIICHHE 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/f2al4de4

76 JleneHue B JaHHOM OTHOILIICHHH 0 0

77 JleneHre B JaHHOM OTHOIIICHUU 0 0 bubmuorexa [JOK
https://m.edsoo.ru/f2a14f74

78 Jlemenue B JAHHOM OTHOIICHUU 1 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/f2a151f4

79 JleneHrie B JaHHOM OTHOILICHUH 1 0 0

80 Jlemenue B JaHHOM OTHOIICHUU 1 0 0

81 Macmita0, nporopius 1 0 0

82 Macurta0, npornopius 1 0 0

83 Macmita0, nporopius 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/f2al7cc4

84 MacmiTa0, nporopitus 1 0 0 bubmmoreka [IOK
https://m.edsoo.ru/f2al7e54

85 [TonsTre npoueHTa 1 0 0 bubnuorexa [IOK
https://m.edsoo.ru/f2a1802a

86 ITonsTre npoueHTa 1 0 0 bub6nuorexa [IOK

https://m.edsoo.ru/f2al81ce



https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce

87

88

89

[TonsiTue nponexnta

Boruucnenue npoueHrta ot
BEJIMYMHBI U BEJIMYMHBI 110 €€
MPOLIEHTY

Brrunciienne nporeHTa ot
BEJIMYMHBI U BEJIMUMHBI 110 €€
MPOLIEHTY

bu6mmoreka [IOK
https://m.edsoo.ru/f2a1835e

90

Beruucnenue npoueHra ot
BEJINYMHBI U BEJIMYMHBI 110 €€
MPOLICHTY

91

92

93

Brrunciienne nporeHrta ot
BEJIMYMHBI U BEJIUYUHBI 110 €€
MPOLEHTY

Brruncienue npouesra ot
BEJIMYMHBI U BEJIUYUHBI 110 €€
MPOLEHTY

Brruncienue nporesra ot
BEJIMYMHBI U BEJIUYUHBI 110 €€
MIPOLEHTY

bu6mmoreka [JOK
https://m.edsoo.ru/f2a1592e

bu6mmoreka [IOK
https://m.edsoo.ru/f2al5a5a

94

Pemenne TeKCTOBBIX 3a7ad,
coJiepKaImx Jpo0OH U TIPOIEHTHI

bu6mmorexa [IOK
https://m.edsoo.ru/f2a15b68

95

96

Permienne TeKCTOBBIX 3a/1a4,
coJiepKaImx JpoOH U TIPOIEHTHI
Pemrenne TekcTOBBIX 33124,
CoJIep>KaIuX ApoOU U TIPOIIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/f2al5e2e



https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e

Pemenne TekCTOBBIX 3ajJa4,

97
coJiep>KaluX ApoOU U MPOICHTHI
Pemienue TeKCTOBBIX 3a/1ad, bubmuorexa [JOK
98
CoJIeprKaIIuX APOOH U TIPOIICHTHI https://m.edsoo.ru/f2al84e4
Ilpakmuueckaa paboma
99 «OMHOULeHUE OTUHBL OKPYHCHOCU bubmorexa LIOK
Py https://m.edsoo.ru/f2a18692
K ee ouamempy»
100 Koumponvnasa paboma Ne3 no bubnuorexa [JOK
meme «/[poouy https://m.edsoo.ru/f2a18a20
101 AHanu3 KOHTPOJIbHOM pabOTHI. bubnnorexa [HOK
OceBast cummeTpust https://m.edso00.ru/f2a18b56
102 LenTpanbHas cuMMeTpus bubnmnoreka [JOK
https://m.edsoo.ru/f2a19088
103 [lenTpansHas cuMMeTpus bubnnorexka [JOK
https://m.edso00.ru/f2a19560
104 [TocTpoeHne cuMMETpUYHBIX QUTYD bubnnorexka [JOK
https://m.edso0.ru/f2a196a0
105 [TocTpoenne cuMMeTpUYHBIX QUTYD bubnnoreka [JOK
https://m.edsoo.ru/f2a198da
106 Ilpakmuueckasn paboma «Ocesasn
cummempuny
107 CumMeTpus B MPOCTPAHCTBE
[Tpumenenue OYKB IS 3aITUCH
P YRR A . bubnmnoreka [JOK
108 MaTEMaTHYECKHUX BBIPAXKEHUN 1

MPEIJI0KEHU N

https://m.edsoo.ru/f2al81ce



https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce

[Ipumenenue OyKB JUIs 3aITUCH

109 MaTeMaTUYECKUX BBIPAKCHUHN 1 bubmmorexa [JOK
. https://m.edsoo.ru/f2a1835e
IIPEII0KEHU I
bykBeHHbIE BBIpQXKEHUS U YU CIIOBBIE bubmumoreka [IOK
110
IIOJCTaHOBKHU https://m.edsoo.ru/f2al8c5a
111 bykBeHHBIE BBIpaXKEHUS U YUCIIOBBIE bubnuoreka [IOK
OJICTAHOBKH https://m.edsoo.ru/f2a18e76
112 bykBeHHBIE paBEHCTBA, HAXOXKACHUE bubnnorexa [JOK
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a18f7a
113 BykBeHHBIE paBEHCTBA, HAXOKICHUE bubnnorexa [HOK
HENU3BECTHOT'O KOMITIOHEHTA https://m.edsoo.ru/f2a199f2
114 bykBeHHbIE paBeHCTBa, HAX0XKICHUE bubnuoreka [IOK
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a19c2c
115 DopMyiibl bubnuoreka [IOK
https://m.edsoo.ru/f2alald6
116 DopMyiibl bubnuoreka [IOK
https://m.edsoo.ru/f2ala2ee
117 Konmponvnas paboma Ned no
meme «Buvipasicenua c oyxeamu»
AHanu3 KOHTPOJIbHOI paboThI.
118 YeTbIpexyrojJbHUK, TPUMEPHI
YETBIPEXYTOJbHUKOB
119 YeTsIpexyrojJbHUK, IPUMEPHI bubnnorexka [JOK
YETHIPEXYTOJIbHUKOB https://m.edsoo.ru/f2ala3fc
120 [IpssmoyronbHUK, KBagpaT: CBOMCTBA

CTOpPOH, YIJIOB, THarOHAJIEH



https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc

[IpsimMoyronbHUK, KBaApaT: CBOMCTBA

121 .
CTOPOH, YTJIOB, AMAaroHasnei
122 N3mepenue yrios
123 N3mepenue yrios
194 Bunel TpeyroabHuKoB bubmumoreka [IOK
https://m.edsoo.ru/f2ala51e
195 Buns!l TpeyroiasHUKOB bubnnorexa [HOK
https://m.edsoo.ru/f2al6ae0
126 [IepumeTp MHOTOYTOJIBHUKA bubnnoreka [JOK
https://m.edsoo.ru/f2al6c7a
197 [Tnomans purypsr bu6mmoreka [IOK
https://m.edsoo.ru/f2al6ele
128 DopmyIbl IEpUMETpa U IO bubnunoreka [JOK
MIPSAMOYTOJIbHUKA https://m.edsoo0.ru/f2a16194
129 dopMyIibl IEpUMETpa U IIIOMIAIN
MPSIMOYTOJIbHUKA
[TpubnmxeHHoe u3mepeHme bubnuoreka [IOK
130
riomaau Guryp https://m.edsoo.ru/f2al6fe0
131 Ilpakmuueckasn paboma bubnuoreka [IOK
«IInowaon kpyza» https://m.edsoo.ru/f2a17184
Konumponvnaa paboma Ne5 no
132 " I on " bu6mmorexa [IOK
eme (IAZTACHAR ccOMEMPU. https://m.edsoo.ru/f2a17328
QDuzypvi na naockocmu)
133 AHanu3 KOHTPOJIbHOM pabOTHI.
Llensie yncna
134 Ilenwie yncna bubmuorexa [JOK

https://m.edsoo.ru/f2a1691e



https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e

135 Llenbre yncna 1 0 0
136 Lenwie uncna 1 1 0
137 Llenbre yncna 1 0 0
138 [enple uncna 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/f2alb55e
139 Moaysb urciia, FreoMeTpruIecKas 1 0 0 bubamnorexa [JOK
MHTEpIIpETALs MOLYJIS https://m.edsoo.ru/f2alb87e
140 Monynp yncna, reoMeTpudeckas 1 0 0 bu6mmoreka [IOK
MHTEpIIpETALUs MOLYIIS https://m.edsoo.ru/f2albcfc
141 Monynp yncna, reoMeTpudeckas 1 0 0 bu6mmoreka [IOK
WHTEpIpeTaus MOy https://m.edsoo.ru/f2alc49a
142 Moaysb yrciia, FreoMeTpruIecKas 1 0 0 bubamnorexa [JOK
WHTEpIIpETALs MOILYIIS https://m.edsoo.ru/f2alc63e
143 Monyib 4ncia, reoMeTpudecKas 1 0 0 bubnuoreka [IOK
WHTEpIIpETALs MOLYIIS https://m.edsoo.ru/f2alcb02
144 YucnoBble IPOMEKYTKH 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/f2alcc2e
145 YucnoBble IPOMEKYTKH 1 0 0
146 YucnoBble TPOMEKYTKH 1 0 0 bubnnoreka [JOK
https://m.edsoo.ru/f2alceda
147 YucnoBble TPOMEKYTKH 1 0 0 bubnnorexka [JOK
https://m.edsoo.ru/f2alcf62
148 YucnoBble TPOMEXYTKH 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/f2ald174
149 YucnoBble IPOMEKYTKH 1 0 0 bub6nuorexa [IOK

https://m.edsoo.ru/f2ald516



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

150 [TonoxuTrenpHble U OTPULIATEIIbHBIE bubnmoreka [JOK
qucia https://m.edsoo.ru/f2ald64c
151 [TonoxkuTenpHbIE U OTPULATEIIbHBIC bubnnoreka [HOK
qucia https://m.edsoo.ru/f2a1d750
152 [TonoxxuTenbHbIC U OTPULIATEIIbHBIC bubnnoreka [JOK
qucia https://m.edsoo.ru/f2ald85e
153 [TonoxuTenpHbIE U OTPULATEIIBHBIC bubnuorexa [JOK
qucia https://m.edsoo.ru/f2a1d962
154 [TonoxkuTenpHbIE U OTPULATEIBHBIC bubnnoreka [JOK
qucia https://m.edsoo.ru/f2alda7a
155 [TonoxuTenbHbIE U OTPULIATEIHLHBIE bubnnoreka [JOK
qucia https://m.edsoo.ru/f2al1db88
156 CpaBHEHHE MOJIOXKHUTEIBHBIX U bubnuoteka [JOK
OTPULATEIIBHBIX YUCET https://m.edsoo.ru/f2ale0la
157 CpaBHEHHE MOJIOXKHUTEIBHBIX U bubnnoreka [JOK
OTPHUIATEIbHBIX YUCET https://m.edsoo.ru/f2ale150
158 CpaBHEHUE MOJTOKUTEIBHBIX U bubnuoreka [IOK
OTPULATEIIBHBIX YUCET https://m.edsoo.ru/f2ale268
CpaBHEHHE MOJIOXKHUTEIBHBIX U bubnuoteka [JOK
159
OTPULATEIBHBIX YUCET https://m.edsoo.ru/f2ale3da
CpaBHEHHE TOJIOKUTEIBHBIX U bubnmoreka [JOK
160
OTPHULIATEIBHBIX YHCEN https://m.edsoo.ru/f2ale4f2
161 CpaBHEHUE NMOJIOKUTEIBHBIX U bubnuoreka [IOK
OTPHULIATEIBHBIX YUCEN https://m.edsoo.ru/f2ale4f2
Apudmernueckue IeiCTBUS C
bu6mmoreka [IOK
162 MOJIOKUTEIBbHBIMU U

OTpULATCIIbHBIMU YU CIIaMU

https://m.edsoo.ru/f2ale5f6



https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6

Apudmernueckue T1eUCTBUS C 1 0 0
163 MOJIOKUTEIBHBIMU U bubmorexa [IOK
https://m.edsoo.ru/f2ale704
OTpHUIATECIILHBIMH YUCIIAMU
Apudmernueckne IeHCTBHS C 1 0 0
164 [IOJIOKUTEILHBIMU U
OTpHUIATECIILHBIMH YUCIIAMU
Apudmernueckue neiicTBus ¢ 1 0 0
165 IIOJIOKUTEILHBIMHI U
OTPUIATCIILHBIMHA YUCIIAMU
Apudmernueckue T1eUCTBUS C 1 0 0
166 MMOJIOKUTEIBHBIMU U
OTPUIATCIILHBIMHA YUCIIAMU
Apudmernueckue T1eUCTBUS C 1 0 0
167 MOJIOKUTEIBHBIMHA U bubmorexa HOK
https://m.edsoo.ru/f2ale826
OTpHUIIATENILHBIMH YHCIIaAMU
Apudmernuaeckue neiicTBus ¢ 1 0 0
168 MOJIOKUTEIBHBIMHA U bubmorexa HOK
https://m.edsoo.ru/f2aleb50
OTpHUIATENILHBIMH YHCIIaAMU
169 Pemrenune TekcToBBIX 3a7ma4 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/f2alec68
170 Permrenne TekCTOBBIX 3a1a4 1 0 0
171 Pemrenne TekcTOBBIX 3a7a4 1 0 0
172 Permrenne TekCTOBBIX 3a1a4 1 0 0
173 Pemenue TekCTOBBIX 3a71a4 1 0 0 bubmuorexa [JOK
https://m.edsoo.ru/f2aled8a
174 Pemrenune TekcTOBBIX 3ama4 1 0 0 bu6mmoreka [IOK

https://m.edsoo.ru/f2alefl0



https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10

175

Koumponvnasa paooma Ne 6 no
meme «llonoxcumensvnvie u
ompuyamesnvHble YUCIA»

bubmuorexa [JOK
https://m.edsoo.ru/f2a1f028

176

AHanu3 KOHTPOJIBHON pabOTHI.
IIpssMoyronbHas cucreMa
KOOPAMHAT Ha IUIOCKOCTH

bubmuorexa [JOK
https://m.edsoo.ru/f2a1f136

177

178

KOOpI{I/IHaTI)I TOYKH Ha IIJIOCKOCTH,
abrmcca U opAMHATA
KoopauHaThl TOUKH Ha MJIOCKOCTH,
abIpcca u opiMHara

179

Crosbuarbie U KpyroBble
JHarpaMMbl

180

181

Cronbuarble U KpyroBble
THarpaMMbl

Ilpakmuueckasn paboma
«Ilocmpoenue ouazpammy»

182

Pemenne TekCTOBBIX 3a/1ad,
COZIEpIKAIIMX JTAHHBIE,
Mpe/ICTaBJICHHbBIE B TAOIUIAX U Ha
quarpaMmax

bu6mmoreka [IOK
https://m.edsoo.ru/f2alf23a

183

Konumponwvnas paboma Ne 7 no
meme «llpedocmasnenue 0annvix»

bu6mmorexa [IOK
https://m.edsoo.ru/f2ala69a

184

AHanu3 KOHTPOJIBHON pabOTHI.
[IpssMOyTONBHBIN MapauIeaenuIes,
KyO, pu3Ma, nupamMua, KOHycC,
IUATUHAD, map u chepa

bubmuorexa [JOK
https://m.edsoo.ru/f2alad2a



https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a

185

186

AHaM3 KOHTPOJIBHOM pabOTHI.
[IpsimoyrobHBIN TTapasuieIenume],
KyO, pu3Ma, nmupamMuja, KOHycC,
UWIMHIID, Wap u cdepa
N300paxkeHne npocTpaHCTBEHHBIX
uryp

bubmuoreka [JOK
https://m.edsoo.ru/f2a1a802

187

188

189

N300paxkeHne mpocTpaHCTBEHHBIX
duryp

[Tpumepsl pa3BepTOK
MHOTOTPaHHHUKOB, IMJIKHIPA U
KOHycCa

[Tpumeps pa3BepTOK
MHOTOTPaHHHUKOB, IMJIKHIPA U
KOHYca

bubmuorexa [JOK
https://m.edsoo.ru/f2ala924

bu6mmoreka [IOK
https://m.edsoo.ru/f2alaef6

190

Ilpakmuueckasa paboma
«Co30anue mooeneit
npPOCMPAHCMEEHHBIX huzyp»

bu6mmoreka [IOK
https://m.edsoo.ru/f2alb09a

191

192

Ilousitne 0OBEMA, € TUHHUIILI
u3MepeHus: oobema

IlonsTue O6’LeMa, CIANMHUIIbI
HU3MCPCHUA o0Bema

bu6mmoreka [JOK
https://m.edsoo.ru/f2alb248

193

O6beM MpsIMOYTOJIBHOTO
napajenenunesa, Kyoa, Gpopmysbl
obbema

194

Konumponwvnas paboma Ne8 no
meme «Haznaonan zeomempus.
Duzypel 6 npocmpancmee)



https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248

AHaM3 KOHTPOJIBHOM pabOTHI. 1 0
105 [ToBTOpenue no teme bubnmoreka [JOK
«HatypanbHble uncna. JleiicTBus ¢ https://m.edsoo.ru/f2alf76c
HaTypaJIbHBIMU YHCIaAMID)
196 IToBTOpenue no reme «Harnsanas 1 0 bubmumoreka [IOK
reometrpus. [Ipsimbie HA TIITIOCKOCTHY https://m.edsoo.ru/f2a1f924
197 [ToBTOpeHnue no reme «Ipodu» 1 0 bubnnorexa [HOK
https://m.edsoo.ru/f2alfaaa
[ToBTOpenue no teme «Harnsanas 1 0 bubnuoreka [IOK
198
reomeTrpust. CUMMETpUs» https://m.edsoo.ru/f2alfc08
[ToBTOpeHue nmo TeMe «BeIpaskeHHs 1 0 bubnnoreka [JOK
199
¢ OykBaMu» https://m.edsoo.ru/f2alfeec
200 IToBTOpenue no teme «Harmsmnas 1 0 bubnuorexa [JOK
reoMmerpus. GUrypsl Ha IIIOCKOCTU» https://m.edsoo.ru/f2a200a4
[ToBTOpeHue mo reme 1 0
201 «[TonoxurenpHbIC U
OTPHIIATEIILHBIC YNCIIa
202 IToBTOpEHME 1O TEME 1 0 bubnuoreka [IOK
«IIpeacraBneHne TaHHBIX» https://m.edsoo.ru/f2a201f8
203 Hmozoeasn konmponvnas paboma 1 1 bubmmoreka [JOK
3a Kypc mamemamuku 6 knacca https://m.edsoo.ru/f2a20388
AHanmm3 KOHTPOJIBHOH paboTHI. 1 0
204 [ToBTOpEHME M CHCTEMAaTH3ALIUS bubmmorexa [OK
P . https://m.edsoo.ru/f2a2069e
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 204 10

I[TPOI'PAMME



https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e
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Ipuiaoxkenne 1 (anreopa 7-9)

TemaTtuueckoe IIJIAaHUPOBAHUEC 10 anre6pe JJIA 7 — 9 - X KJIacCOB COCTaBJIEHO C YU4E€TOM pa6oqel71 nporpaMmbl BOCIIMTAHUS.

BocrniuraTenbHbIi MOTEHIMAN JTaHHOTO YYeOHOTO MpeaMera O00eCleYrBACT PEeaM3alMi0 CISAYIONINX IEIEeBBIX MPUOPUTETOB BOCHUTAHUS
obyuaroruxcs O0O:

1.

2.

9.

Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTHKCHHS YKM3HECHHOTO OJIArOMOIYYHs YeIOBeKa, 3aJI0Ty €ro
YCIELIHOTO NMPO(PECCUOHAIBHOIO CaMOOMPE/ICIICHUS U OLIYIIEHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JHE.

Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHUSI K cBoeMy OTeuecTBy, cBOei Manoi u Oomnbiioi PomnHe Kak MecTy, B KOTOPOM 4YEJIOBEK BBIPOC U
MO3HAJ MEPBBIE PAIOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HY>KHO oOeperarsb.

. Pa3purne HOCHHOCTHOI'0O OTHOHMICHUS K IMPHUPOAC KaK MCTOYHUKY KU3HU HaA 3€MJI€, OCHOBC CaMOro €€ CyucCcrBoBaHusd, HY)I(IIaIOHIGﬁCSI B

3alIUTC U ITOCTOSIHHOM BHUMAHHUHU CO CTOPOHLBI YCJIOBCKA.

. Pa3BuTHE IGCHHOCTHOT'O OTHOIICHUS K 3HAHUSIM KaK HHTEJUICKTYaJIbHOMY PeCypCy, oOecrednBaromneMy Oyayliee 4eI0BeKa, KaK pe3yinbTaTy

KpOIIOTJINBOI'O, HO YBJICKATCIIBHOI'O yqe6Hor0 TpyAaa.

. Pa3BuTHE IGHHOCTHOT'O OTHOIICHHS K 3HAHUSM KaK HHTEJUIEKTYaJIbHOMY PecypcCy, oOecneurBaroieMy Oyayiiee 4eIoBeKa, Kak pe3yabTaTy

KpOIIOTJIMBOI'0O, HO YBJICKATCIIBHOI'O yqe6Hor0 TpyAaa.

. YCTaHOBJICHHE [IOBEPUTEIHHBIX OTHOHICHWH ¢ OOy4YaromMMUCS, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHSITHIO OOYYaIOUTMMHUCS

TpeOoBaHUI U MPOCHO yuWTENsl, MPUBJICUCHUIO UX BHUMAHUSA K 00CYyX/IaeMoil Ha ypoke MH(QOpMAIMK, aKTUBAIIMU WX TTO3HABATEIHHOU
JIeSITENLHOCTH.

. H06Y)KI[GHI/IG 06yqarom1/1xc51 C06.]'IIO,I[aTI> Ha YpOK¢E O6H.[Cl'[pI/IH5ITBIe HOPMBI ITOBCACHN A, ITpaBrJIa O6H.[CHI/I$I CO CTapIuMH1 U CBEPCTHHUKAMHU,

MPUHLMIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPraHU3alllu.

. HpI/IBJ'IeLIeHI/IC BHUMAaHUS yHalllUXCsA K HCHHOCTHOMY ACIICKTY U3y4YaCMbIX HA YPOKax SIBIICHUI pCaJIbHOI'O MUpa, OpraHu3anusl ux pa6OTBI

C TIOJTy4aeMOi Ha YPOKE COIMaIbHO 3HAYMMOUM HH(OpMaIuel — MHUIMUPOBAHUE €€ 00CYK/IEHHU S, BRICKa3bIBAaHUS 00YJAIOITUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOY, BRIPAOOTKU CBOETO K HEH OTHOIICHHUS.

Hcnonp30BaHne BOCIUTATENbHBIX BO3MOXKHOCTEHN COJIepKaHusl yueOHOro IpeiMeTa 4epes noJ00p COOTBETCTBYIOIINX 3a/1a4 /IJIsl peIlICHuUs,
MPOOJIEMHBIX CUTYaIIUi A7l 0OCY>KICHHS B Ki1acce.

10. IlpumeHeHHE HA YPOKE WHTEPAKTUBHBIX (OPM pabOTHI C O0YJAIOIIUMHICS: HHTEITICKTYAIBHBIX UTP, CTUMYJIHPYIOIINAX TTO3HABATEIHHYIO

MOTHUBAIMIO 00YYaAIOLIMXCS; TUAAKTUYECKOTO TeaTpa, Ie MOJyYeHHbIe Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€AaTPaIbHBIX MOCTAHOBKAX;
JTUCKYCCHIA, KOTOPBIE Jat0T 00YYaroIIMMCsl BO3MOYXHOCTh TPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO TUAJIOra; IPYHIOBONH pabOThI
WK paboOTHI B Tapax, KOTOPhIE yyaT 00yUaroMXcsi KOMaHAHOM padoTe M B3aMMOACHCTBHIO C APYTUMH 00yUYarOIIUMUCS.

11. BxiroueHue B ypOK HIPOBBIX MPOLEAYP, KOTOpbIE MOMOTalT MOAJAEPKaTh MOTHBALMIO OOYYarOIIMXCA K TOJYYEHUIO 3HAHHM,

HaJI)KMBAHUIO TIO3UTUBHBIX MEXJIMUYHOCTHBIX OTHOIIIEHHH B KJIacce, MOMOTAIOT YCTAHOBJICHHUIO T0OpOoXkeIaTeIbHON atMochepbl BO BpeMst
ypoKa.

12. OpFaHI/ISaHI/ISI IJ.IC(I)CTBa MOTUBHUPOBAHHBIX U SPpYAUPOBAHHBIX o6yqa}onmxcsl Haa WX HCYCIICBAIOMIUMHU OAHOKJIACCHUKAMHU, HArOLICTO

06y‘-IaIOH_[I/IMC$I conuaJibHO 3HAYUMBIN OITBIT COTPYAHHUYCCTBA U B3aMMHOM IIOMOIIIHU.



13. MHuuuupoBaHue M MOAJCPKKA HCCIEIOBATEIbCKONW MESATEILHOCTH OOYYAIOIIMXCS B paMKaxX peaau3alil UMW WHAWBHUIYAJIBHBIX U
IPYOIOBBIX HCCIEAOBATEIbCKUX MPOEKTOB, YTO AACT OOYYaroIIMMCS BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PElICHUs
TEOPETUYECKON MPOOJIEMBbI, HaBBIK ICHEPUPOBAHHUS U OPOPMIICHHUSI COOCTBEHHBIX MJCH, HABBIK YBAXKUTEIBHOTO OTHOILCHHS K UYKUM
uzaesM, opopmiieHHBIM B paboTax IpYrux UccienoBaTesiel, HaBbIK MyOJUYHOTO BBICTYIJICHUS MEpe]] ayIuTOprei, apryMEeHTUPOBAHUS U
OTCTAauBaHUs CBOEH TOUKH 3PEHUS.

TEMATHYECKOE IINTAHUPOBAHUME (AJII'EBPA)

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne i/m P Konrpoabnbsie IIpakTnyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
1 Yucia u BeIYKCIICHU. PalinoHaibHbIS o5 1 bubnuoreka [{OK
qycia https://m.edso0.ru/7f415b90
bu6nmorexa LIOK
2 Anrebpandeckue BoIpaKeHUs 27 1 https:/m.edsoo.ru/7f415b90
bubnmorexa LIOK
3 YPaBHCHHsI 1 HCPABCHCTRA 20 . https://m.edso0.ru/7f415b90
bubnmorexa LIOK
4 Koopmunaret u rpaduicu. Gyricim 24 . https://m.edsoo.ru/7f415b90
but6mmorexa [IOK
IT 1
> OBTOpeHUE 1 0d00MmenNe 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME



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

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoaeusie  Ipakrueckue fI[Sy‘ICHl/Iﬂ :)lﬁlc)l;l;OBaTeanue
padoTshI padoThI pecypenr
1 [TonsiTHE parMOHAIILHOTO YKCIA 1
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
5 Apudmernueckue neiCTBUS C 1
panrvoHaIbHBIMHU YUCIAMU
6 Apudpmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
palMoHaIbHBIX YHCE
3 CpaBHeHue, ynopsi04MBaHue 1
palMoHAIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHueE 1
paIMOHATIBHBIX YHCE
10 Crenens ¢ HaTypalIbHBIM 1 bubmuoreka [JOK
[I0Ka3aTeyIeM https://m.edsoo.ru/7f4211de
11 Cremnenb ¢ HATYpATbHBIM 1 bubnuoteka [JOK

IIOKa3aTejIeM

https://m.edso0.ru/7f421382



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

12

CreneHnsb ¢ HaTypaIbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154e

13

14

CreneHsb ¢ HaTypaIbHBIM
IIOKa3aTeneM

CreneHb ¢ HaTypaIbHBIM
MoKa3areieM

bub6nmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemenue oCHOBHBIX 3aJ1a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKHU

16

Pemrenrie oCHOBHBIX 3a7a4 Ha
Jpo0Ou, MPOLEHTHI U3 peaIbHOMN
MPAKTUKHU

17

18

19

Pemenne ocCHOBHBIX 337124 Ha
Jpo0Ou, MPOLEHTHI U3 peaIbHOMN
MPAKTHKH

Perienue oCHOBHBIX 3a/1a4 Ha
IpoOu, IPOLIEHTHI U3 peabHON
NPaKTHKH

[Tpu3HAaKH NETUMOCTH, Pa3IIOKEHUS
Ha MHOXKUTEJIN HATYpPaJIbHBIX YUCell

20

21

22

[Ipu3Haku JeIUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YUCEl

Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

23

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH



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

Peanbuble 3aBucumoctu. [Ipsimas u

24
o0OpaTHas MpoNoOPLUOHAIBHOCTH
o5 KonrponsHas pabora o Teme
"Panronaneublie yncna"
26 BykBeHHbIe BbIpaxkeHUs bubmmorexa [JOK
K P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrumble
3HAYEHUS TIePEMEHHBIX
28 DopmyIbl
29 dopmyisl
[IpeobpazoBanre OYKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmmorexa [IOK
P » PAcKp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 Bblj a)KFe)HI/II?'I ack ZIKTHe CKOOOK U bubmorexa LIOK
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPAXEHUI, pacCKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CITAraeMBbIX
34 CBolicTBa CTENIEHU C HATYPAIBHBIM bu6muoreka [JOK
IIOKAa3aTesIieM https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHU C HATYPaJIbHbIM bubnuoteka [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f42154e
36 CBoIiCTBa CTETICHU C HATYPATHHBIM bubnmnorexa [JOK

IIOKa3aTejiIeM

https://m.edsoo.ru/7f4218be
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bubnunorexa LIOK

37 M

HOTOHIICHE! https://m.edsoo.ru/7f42276e

bu6nmoreka [IOK
38 MuoroseH! https://m.edso0.ru/7f422930

39 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edso0.ru/7f423182

43 DopMyJIbl COKPALLIEHHOTO Bbu6moreka [JOK
YMHOKEHUS https://m.edso00.ru/7f42432a

44 DopMyIIbl COKPALLEHHOTO bubmuoteka [IOK
YMHOKECHHS https://m.edsoo.ru/7f42464a

45 @opMyIbl COKpaALIEHHOTO bubnmnoreka HOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPALLIEHHOTO bubmmnoreka HOK
YMHOKECHHS https://m.edsoo.ru/7f424fd2

47 DopMyIIbl COKPALEHHOTO bubmuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0

48 Paznoxxenre MHOrO4JI€HOB Ha but6mmoreka [IOK
MHOKHUTEIIN https://m.edso0.ru/7f423312

49 Paznoxxenre MHOrO4JICHOB Ha but6mmorexa [IOK
MHOKHTEIHN https://m.edsoo.ru/7f4237fe

50 Paznoxenre MHOTO4YJICHOB Ha bubmuorexa [IOK

MHOXHUTEIN

https://m.edsoo.ru/7f4239de
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Pazioxenne MHOTOYJIEHOB Ha

51
MHOXKHUTEIHN
59 KonrponsHas pabora o Teme
"Anredpanyeckue BeIpaxeHus "
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUIILHOCTb YpaBHEHUN
JIuneliHoe ypaBHEHHE ¢ OQHOU
54 MePEMEHHOM, pelleHne TMHEHHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
55 HepeMeHHO}I;I,) pelIeHre TMHEWHBIX bubmorexa LIOK
. https://m.edso0o.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
56 MEPEMEHHOH, pelleHHe TMHEHHBIX
YpaBHEHUU
57 Pemenne 3aga4 ¢ moMOIIbIO bubnmorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bu6mmoteka IIOK
ypaBHEHUH https://m.eds00.ru/7f420806
59 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nmorexa LIOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
50 Pemmenne 3aga4 ¢ TOMOIIBIO bubnunorexa LIOK
yYpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuoteka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.eds00.ru/7f427c32
62 JluneitHoe ypaBHEHHUE C TBYMS bubnmnorexa [JOK

MIEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a
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Cucrema 1ByX JTUHEHHBIX

bubnunoreka LIOK

63
YpaBHEHUU € JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHI C ABYMs IEPEMECHHBIMU
65 CucreMa IByX JTMHEHWHBIX
YpaBHEHUI C ABYMS [IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
ypaBHEHUH C IByMS IEpeMEHHBIMU
67 Pemenwue cucrem ypaBHEHUH bubsmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenwue cucrem ypaBHEHUH bubsmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHU bubsmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabora no teme bubmmnoreka HOK
"JIuneliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopannara Touku Ha npsiMoit bubmorexa LOK
https://m.edsoo.ru/7f41de76
74 UucnoBble TPOMEKYTKH brbmmorexa [TOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEXYTKH
76 Paccrostare Mex 1y IByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 Paccrostare Mex 1y AByMs TOUKaMH

KOOPAMHATHOU IIPSAMON



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

78 [IpsimoyronbHas cucrema Bu6muotexa [JOK
KOOPJMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema bubnuoreka [JOK
KOOpJMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX Bu6muotexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
84 Urenue rpa)ukoB peabHBIX Bu6mmoteka [JOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(i)I:IKOB peanbHBIX
3aBHCUMOCTEH
bubnnoreka [JOK
86 Honsrne Qynicunn https://m.edSO(])_.[ ru/7f41ef06
87 I'paduk pynkumm
. . bubmuorexa [IOK
88 CBoficTaa QyHiunit https://m.edso:)_.I ru/7f41f078
. . bubnmnoreka [JOK
89 CBoficTsa QyHiunit https://m.edsol_.[ ru/7f41f1fe
. bubnmnorexa [JOK
%0 Juneiinas ynius https://m.edsol_.[ ru/7f427282
91 JIuneiinast pyHKIHISA bubmmorexa LIOK

https://m.edsoo.ru/7f427412
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92 [TocTpoenue rpaduka THHEHHOMI 1 Bu6muotexa [JOK
byHKIUN https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TuHEHHON 1
byHKIIUN
94 I'paduk Gynkmmm y =[x|
95 I'padux pynkuum y =[x|
KonTponbHas padoTa 1mo Teme
96 "KoopauHaTs! 1 rpadguku 1 bubmorexa LHOK
pa | P ' https://m.edsoo.ru/7f41f50a
OyHKIUU
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
97 METONOB Kypca 7 Kjacca 1 Bubmorexa IOK
HOB XYP . ’ https://m.eds00.ru/7f429c6¢c
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
98 METOJIOB Kypca 7 Kiiacca 1 Bubmuorexa IOK
P . ’ https://m.edso00.ru/7f429f32
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHN U
99 METOJIOB Kypca 7 xiiacca 1 Bubmrorexa IOK
HOB KYP . ’ https://m.edsoo.ru/7f42a0e0
0000111eHNE 3HAHUHA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
100 METOJIOB Kypca 7 Kiiacea 1 Bubmorexa LIOK
#OB XYP . ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUHA
101 HToroBasi KOHTpOJIbHASA paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHITHN H
102 METOIOB Kypca 7 Kjacca 1 Brbmrorexa [IOK
P . ’ https://m.edso00.ru/7f42a900
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME
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8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JI:?II Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fl[:;:ennﬂ :)I;I:)l;l;z?;feﬂbnme
padoTshI padoThI pecypeni
1 KBaznpaTHblii KOpeHb U3 UUCIiIa 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UpparMoHAILHOM 1 bubnnorexa [JOK
4qucIe https://m.edsoo.ru/7f42eaaa
3 Jecstuunblie MpUOIMKEHUS 1
MPPALMOHATIBHBIX YUCE
4 JecsaTnynbie NpUOIKEHUS 1
UPPALMOHATBHBIX YUCE
5 JlelicTBUTENbHBIC YKCTIA 1
5 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucel
3 Apudmerndeckuil KBaapaTHbIHI 1
KOpEHb
9 YpaBHeHMe BHIa X2 = a 1
10 CaoiicTBa apI/Iq)MeTfIqecxHx 1 bubnmnorexa [JOK
KBaJpaTHBIX KOPHEN https://m.edso0o.ru/7f42d862
11 CaotlicTBa apuMeTUUECKUX 1 bubnuoteka [JOK

KBaJpaTHBIX KOpHEH

https://m.edso0.ru/7f42d862
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[Ipeobpa3zoBanue YUCIOBBIX

12 BBIPAXKEHUI, COLEPKALIX buGnuorexa [IOK
P > CORCPXat https://m.eds00.ru/7f42dd26
KBaJIpaTHbIC KOPHU
[IpeobpazoBanue YUCIOBBIX
13 BBIPAXKEHUI, COAEPIKALINX buGnuorexa [IOK
P » COACP https://m.eds00.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[TpeoOpa3zoBaHue YHCIOBBIX
14 BEIpAKCHUH, COCPKAINX bubnnorexa LIOK
p » CONCpKAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeoOpa3zoBaHue YHCIOBBIX
15 BBIPAXKEHUI, COMEPKALIUX Bubmiorexa OK
p > CONCpARAIL https://m.edso00.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CreneHsn ¢ LETBIM ITI0Ka3aTelIeM Bubmiorexa OK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT IEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIIeM MUPE
18 CBolicTBa CTENEHH C IIEJIbIM bubnuoreka [{OK
oKa3aTejieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK
oKa3aTeiIeM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IOKa3aTeJIeEM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C IEJIBIM bubmuorexa [IOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHH C IIETBIM

bubnunoreka LIOK

22 MOKa3aTeseM https://m.edso0.ru/7f435ed6
23 KBanpaThsiii TpéxuiieH
24 KBaapatHplii TpEXusieH
o5 Paznoxenue kBagpaTHOro bubnmnoreka HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxxeHnue KBaJipaTHOrO bubnmnoreka HOK
TpEXuieHa Ha MHOXKUTEIIU https://m.edsoo.ru/7f42fd38
KonTtponpsHas pabora mo Temam
27 "KBagparusie kopHu. CTeneHu. bubmmorexa [JOK
UL p— https://m.edso00.ru/7f42ec80
bubmmoreka [JOK
28 Adrebpanieckas Apodk https://m.edsocl)_.[ ru/7f430382
JonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvdeckue BhIPaKEeHUS
JonmycTuMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOIAIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubnuoreka [{OK
anre0panveckoit 1poou https://m.edsoo.ru/7f4308e6
. bubnmnoreka [JOK
32 Coxpamene apodei https://m.edsol_.[ ru/7f430a8a
. bubnmnorexa [JOK
33 Coxpauerne apobeit https://m.edsol_.[ ru/7f430f44
34 Coxkparienne apodeit Bubmuorexa HOK

https://m.edsoo.ru/7f430f44
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CrnoxeHue, BEIYUTAHUE,

35 MHOKCHHE U JCIICHUE Bubmorexa OK
Y 8 . https://m.eds00.ru/7f43128¢
anreOpanvecKux apooei
CrnoxeHue, BEIYUTAHUC,
36 MHOKEHHE U JICIICHUE Bubmorexa OK
M 5 https://m.edso0.ru/7f4315c0
anreOpanyecKux Apooeit
CroxeHue, BEIYUTAHUE,
37 MHOKEHHE U JICTICHUE Bubmaorexa ITOK
Y 8 . https://m.edsoo.ru/7f4318c2
anreOpanyecKux Apooeit
CrokeHue, BEIYUTAHUE,
38 MHOYKEHHE U JIeJICHHE Bubmrorexa IIOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
IIpeoOpa3oBaHye BBIpAKEHUM,
39 cop e >112a HX anreo I;qucmde Bubmaorexa HOK
Acprratl P https://m.edso0.ru/7f43259c
npodu
[IpeobpazoBanue BhIpa)eHUH,
40 COZIEPKAIINX aJireOpandecKue Bubmorexka HOK
p p https://m.edso0.ru/7f432736
npodu
IIpeoGpa3zoBaHye BEIpAKECHHUM,
41 cop e >1]za nX anreo znqecm/le Bubmiorexa OK
ACPaatl P https://m.edso0.ru/7f432736
Ipobu
42 KonrponbHas pabora no reme bubmuoreka [IOK
"AnreOpanyeckas Jpoop" https://m.eds00.ru/7f431d36
bubnunorexa LIOK
43 K
BAIPATHOE YPABHEHHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHNE bubmmorexa [JOK

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

bubnunorexa LIOK

45 Hertommoe Kpapatiioe ypasHeiiie https://m.edsoo.ru/7f42eela
46 ®dopmya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 dopMya KOpHEH KBapaTHOIO bubnuoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmyiia KOpHEH KBaJIPaTHOIO bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopea Briera https://m.edsog)_.[ ru/7f42fef0
bubnnorexa [JOK
>0 Teopewa Briera https://m.edsog)_.[ ru/7f430076
51 Pewienue ypaBHeHuUM, CBOASAIIMXCA bubnuoreka [IOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOIAIINXCS bu6mmoteka IIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue npobHO- bubmuoteka [IOK
paloOHaIbHBIE YPaBHEHUS https://m.edso00.ru/7f4328c6
54 [Tpocreiinme npoGHO- bubmuoreka [IOK
paluoOHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Perntenne TeKCTOBBIX 3a7a4 C bubmmoteka IIOK
IIOMOILBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 3amay C ) bubnunorexa LIOK
IIOMOIIBIO KBAJPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas pabora o Teme bubmuorexa [IOK
"KBaznpaTHbsle ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
58 JInHeitHoe ypaBHEHUE C IBYMS

NepEeMEHHBIMH, ero rpauk,



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

IIPUMEPBI PELICHNS YPAaBHEHUH B
LEJIBIX YUCIIax

59

JInHeitHOE ypaBHEHUE C IBYMS
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pelIeHHs YpaBHEHHA B
EJBIX YMCIIax

60

61

62

JIuHeitHoe ypaBHEHUE C IBYMsI
NEpEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI peIIeHNs YpaBHEHHH B
LEJIbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU

63

64

65

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

IIpumepsl peleHns: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

66

['padmueckas uHTEpIpETALUS
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPAaBHEHHUM C
JBYMsI IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmueckas uHTEpHIpETALUS
YpaBHEHHUS C ABYMS IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



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

Y CUCTEM JIMHEMHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

Pemenne TEKCTOBBIX 3a/1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUI
69 Perienue TekcTOBBIX 3aJau C
IIOMOILBIO CUCTEM YPABHEHUHN
70 Pemienne TeKCTOBBIX 3a11a4 C
IIOMOILBIO CUCTEM YPABHEHUMN
71 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEPaBEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHENHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOY IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHENHBIX HEPABEHCTB C bubnuoteka [JOK
OJIHOY IIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
N3obpakenue pereHus
80 JMHENHOIO0 HEPABEHCTBA U UX bubmmorexa LIOK

CHCTEM Ha YHMCIIOBOM MPSAMOM

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N3obpakenue pereHus

81 JMHEHHOTO HEPaBEHCTBA U UX bubmmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPSIMO
KonTtponbHas pabora mo Temam
82 "HepaBenctBa. CucTeMbl
ypaBHEHUI"
bubnmnoreka HOK
83 Houste dymicuin https://m.edsocg.I ru/7f433c12
84 OO6nactb onpeneneHus u bubnnorexa [JOK
MHOECTBO 3HAUYCHHUI ()YHKIIMH https://m.edso0o.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padpux pynkumm
87 CaoticTBa GyHKINH, UX
oTOOpakeHHE Ha rpaduke
88 UreHue u mocTpoeHue rpagukoB
byHKIMI
89 [Ipumeps! rpagukoB GyHKIHH,
OTPaKAIOMINX pealbHBIC TIPOIIECCHI
OYHKIINH, OMICHIBAIOLITUE MPSM
90 " Z6p:TH},/IO nponopulliIOHanleH}:O bubmmorexa LIOK
3ABHCHMOCTH, X TpadHK https://m.edsoo.ru/7f434bbc
91 l'unepOona
92 ['unepOomna
%3 Tpaduic pynicuin y =x* ]r?tltdfsﬂ/ljr?:eeé{;? r(aﬁf4343e2
94 N T —— bubmuoreka [{OK

https://m.edso0.ru/7f434572



https://m.edsoo.ru/7f42c9e4
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

OyHkmmm Y =X2, Yy = X3,y =YX,y =

95 [x|; rpaduueckoe pemieHne 1 bubmorexa [JOK
> PAIACEoe b . https://m.eds00.ru/7f434d38
YPaBHEHUI U CUCTEM YpaBHCHUU
OyHkmm Y =X2, Yy = X3,y =YX,y =
96 |x|}']r :(bwiacmey CIJ_IeH)I//Ie ’ 1 bubmorexa LIOK
> Thatu P . https://m.edso0.ru/7f434eb4
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
IToBTOpEHKHE OCHOBHBIX MOHATUN U
97 METOJIOB KYPCOB 7 ¥ 8 KJIacCOB 1 Bubmorexa IIOK
AIOB X¥P . ’ https://m.edsoo.ru/7f4371aa
000011IeH1E 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
98 METOH0B KyPCOB 7 U 8 KJIACCOB 1 Bubmnorexa HOK
AIOB X3P . ’ https://m.edsoo.ru/7f43736¢c
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
99 METOH0B KyPCOB 7 U 8 KJIACCOB 1 Bubmorexa LIOK
FIOB XYP . ’ https://m.eds00.ru/7f437510
00001IeHrEe 3HAHNI
IToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOJIOB KYPCOB 7 M 8 KJIacCOB 1 Bubmorexka HOK
P . ’ https://m.edso00.ru/7f4376b4
000011IeHre 3HAHNI
bubmmoteka IIOK
101 " 1
0 TOTOBA KOHTPOILHAA padoTa https://m.edsoo.ru/7f436b88
IToBTOpEHNE OCHOBHBIX TOHATHI U
102 METOI0B KypCcOB 7 U 8 KJIACCOB 1 Bubmorexa HOK
P . ’ https://m.eds00.ru/7f437858
000011IeH1Ee 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

PaunonaneHble uncna,
HMppaLMOHAJIbHBIC YMCIIa, KOHEYHbIE
1 OECKOHEUHBIC JICCATUYHBIC ApOoOU

MHOX€eCTBO HeﬁCTBHTeHBHbIX

YHUCCII, HeﬁCTBHTCHBHLIC qucia KakK
OECKOHEUHbIE JACCATHUYHBIC ,Z[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

BzanmMHO ogHO3HAYHOE
COOTBETCTBUE MEKY MHOXKECTBOM
JIECTBUTEIIBHBIX YHCE U
MHOKECTBOM TOYEK KOOPAMHATHOU
psAMON

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
apupMeTHIECKHUe TEHCTBUSI C
JNEHUCTBUTENbHBIMU YU CIIAMU

[Tpubmmxénnoe 3HaUeHNE
BEJINYHNHBI, TOUHOCTH HpI/I6J'II/I)KCHI/I$I

OxpyrieHne uncen

Oxpyrnenune yucen

[Ipukuaka v oLieHKa pe3yJIbTaTOB
BBIYUCIIEHUHN

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYHUCIEHUIN




JInnelinoe ypaBHeHue. Pemienue

10 aBHEHUH, CBOISIINXCA K bubmorex HOK
YPABICHHIL, CBOZ https://m.edso0.ru/7f43bf66
JINHEHHBIM
JInnelinoe ypaBHeHue. Pemienue

11 YPaBHEHUN, CBOJSAIIMXCS K
JIMHENHBIM
KBanparHoe ypaBHenue. Peienue

12 aBHEHUI, CBOIAIIINXCI K bubnnorexa LIOK
yp > GOV https://m.eds00.ru/7f43c542
KBaJIPaTHBIM
KBanpatHoe ypaBHenue. Pemienue

13 aBHEHUH, CBOISIINXCA K bubnnorexa [JOK
P > CBOMUI https://m.eds00.ru/7f43c542
KBaJpPaTHBIM

14 BuxkBanpartuble ypaBHEHUS bubnnorexa [JOK

AP yp https://m.edsoo.ru/7f43c3d0

15 BbukBagpaTHbIe ypaBHEHHS bubnmorexa [JOK

AP yp https://m.edsoo.ru/7f43c3d0
IIpuMepsl penieHus ypaBHEHUN

16 TPETbEU U YETBEPTOU CTENEHEN
pa3oKEeHNUEM Ha MHOKHTEITH
IIpuMepsl perieHus ypaBHEHUN

17 TPETbEU U YETBEPTOU CTENEHEN
pa3noKeHUEM Ha MHOKUTEIH

18 Pemenne npoOGHO-paninoHaIBHBIX but6mmorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
Pemenne npoOHO-paliioHaNbHBIX bubmuoreka [IOK

19 .

YpaBHEHUU https://m.edso00.ru/7f43c9b6

20 Perienne TeKCTOBBIX 3a1a4

aHFC6paI/I‘{eCKI/IM METOAOM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

Pemenue TeKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Pemrenuie TekCTOBBIX 3a7a4
anredpanvyeckuM METo10M

KonTponbhas pabora no teme
"YpaBHeHHUs C OJIHOM MepeMeHHOM'

24

YpaBHEHHE C ABYMS [TEPEMEHHBIMU
U ero rpaduk

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

25

26

27

YpaBHeHHE ¢ IBYMsI TIEPEeMEHHBIMHU
u ero rpapuk

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ perieHne

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
U €€ pelieHue

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEHHBIX
YpaBHECHHH C ABYMS IEPEMECHHBIMU
U €€ peneHne

29

30

31

Cucrema IByX JIMHEHHBIX
YpaBHEHHH C ABYMS TTEPEMECHHBIMU
U €€ peneHne

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTETNIEHU
Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenne cucreM 1ByX ypaBHEHH,

32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENEHU
Pemenue cucrem IByX ypaBHEHHIH,
33 OJTHO M3 KOTOPBIX JTMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
I'pacduueckas uHTEpIIpeTaLins
34 CUCTEMBI ypaBHEHUH C TBYMS
MIePEeMECHHBIMU
35 Pemennie TeKCTOBBIX 33724
anredpanvdeckuM crnocooom
36 Pemenue TekcToOBBIX 33124
anredpanvdeckuM crnocooom
37 KonTponbhas padota no teme
"CucreMbl ypaBHEHH"
38 UucnoBblie HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [JOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JIuHetHbIe HEpaBEHCTBA C OJJTHOM bubnuoteka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEHHBIX HEPABEHCTB C

OJIHOV MEPEMEHHON U X PEUIECHUE



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

CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PELICHUE
45 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBagparHbsle HepaBEeHCTBA U UX bubmmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U X Bu6muotexa [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edso00.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBagpaTHbie HEpaBeHCTBA M X
pereHue
I'paduueckas naTEpIpEeTALISL
o1 ng'j;eHCTB U CI/ICTSMIz-Iep:llBeHCTB c bubmmorexa LIOK
https://m.edso0.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'paduueckas MHTEpIIpeTALUS
52 HEPaBEHCTB U CHCTEM HEPaBEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonrtponbHas pabora no Teme
"HepaBencrsa"
54 KBanpartuunas ¢pyHkius, e€ rpaduk bubmuoreka [IOK
U CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpadgux bubmuoreka [IOK
U CBOMCTBA https://m.eds00.ru/7f439842
56 KBagpatuunas GyHkuus, e€ rpadgux bu6muoreka [IOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
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57

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CAMMETPHUH
napadoJIbI

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

58

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJTb

bubnunoreka LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapaboiia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
napadoJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboiibl, 0Cb CHMMETPUH
napaboIIbl

bu6nmoreka [IOK
https://m.edsoo.ru/7f43alac

bubnuoreka [{OK
https://m.edsoo.ru/7f43a31e

bubnunoreka LIOK
https://m.edsoo.ru/7f43a526

62

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaloJibl, OCb CHMMETPUU
napaboIIbl

63

64

I'paduku pynkmmii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=X|

65

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

66

67

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=VX, y=|X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|



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

I'padpuxu Gynkmmit: y = kx, y =kx +

08 b, y=k/x, y=x3, y=vx, y=[X|

69 KonrponsHas pabora o teme bubnuoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [lonsTHe yncaoBoOM bubnunoreka LIOK
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue 1oCIe10BaTEIbHOCTH

71 peKyppeHTHOM (hopMyIIoit U bubsmorexa [IOK

. https://m.edsoo.ru/7f43ebda

dbopMy1oii N-ro uiaeHa

79 Apudmernueckas u bubnuoreka [IOK
reoMeTpuyecKast Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyeckas Iporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyibl N-TO YIeHa

74 apu(pMeTHIECKON 1 bubnmnoreka HOK
F€OMETPUYECKON ITPOrPECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N UJICHOB
@opMyIbl N-TO YIeHa

75 apupMeTHYECKON U bubmuorexa [IOK
reOMETPUYECKOUN IIPOrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N UJICHOB
@opMyIbl N-TO YIeHa

76 apupMeTHIECKON U bubnuoteka [JOK
F€OMETPUUYECKON ITPOrPECCUi, https://m.edso00.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB

77 ®opmyIbl N-To wieHa bubmuorexa [IOK

apupMeTHIECKON U

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



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

78

@opMyIibl N-T0 YIeHa
apudmeTnuecKoit u
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4eHOB
apumMeTHIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJUHATHOMN
IJIOCKOCTH

80

N306paxkeHne 4ieHoB
apuMeTHIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJUHATHOM
IIJIOCKOCTH

81

82

83

JInHeNHBIN 1 SKCIIOHEHIIUAIbHBIN
poct

CrnoxxHbIe IMPOLCHTHI

Cno’xHbIe MPOLIEHTHI

bu6nmorexa LIOK
https://m.edsoo.ru/7f43fe0e

bubnmorexa LIOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbHas pabota mo Teme
"JucII0BRIE ITOCIIEN0BATEILHOCTH "

[ToBTOpeHue, 06001IEeHNE 1
crcTeMaTH3allus 3HaHUH. 3aIuCh,
CpaBHEHHE, JICHCTBUS C
JCHCTBUTEIILHBIMU YHCIIAMH,
quCiIoBas npsamas

bubnunorexa LIOK
https://m.edsoo.ru/7f4404f8



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3allns 3HAHU.
[TpotieHTbI, OTHOIICHUS, TPOIOPIHH

87

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

Oxpyrienue, npudIMKEeHUE, OLIEHKA

88

89

90

91

92

93

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTHu3anus 3HaHuH. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHICCKIM
CII0CO00M

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0cO00M

[ToBTOpEeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 apU(PMETHIESCKUM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cUCTEMaTH3aIlHs 3HAHUM.
[IpeoOpa3oBanue anredpanveckux
BI)Ipa)KCHI/II\/'I, A0IMYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIPQKEHUH, TOMYyCTUMBIC 3HAUCHUS

[ToBTOpenue, 0600mEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.

bubmuoreka [{OK
https://m.edsoo.ru/7f443b12

bubmuoreka [IOK
https://m.edsoo.ru/7f443cd4

bu6nmorexa LIOK
https://m.edsoo.ru/7f443fea

bu6nmorexa LIOK
https://m.edsoo.ru/7f4441ca

but6mmorexa [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeobpazoBanue anredpandecKkux
BBIPKCHUH, IOMYCTUMbIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHHM.

bu6nmoreka [IOK

o4 [IpeoOpazoBanue anredpandeckux https://m.edso00.ru/7f444a94
BBIPQ)XEHUI, IOMyCTUMBIE 3HAUCHUS
[ToBTOpEeHME, 0000IIEHNE U

95 cucremaTusanus 3Hanuil. OyHKuum: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
IToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3anus 3HaHui. OyHKIHUH: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHue, 06001IeHNE 1

97 cucTeMaTtu3anus 3HaHui. OyHKIUH: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA
[ToBTOpEeHue, 06001IeHNE 1

08 cucteMaTtu3anus 3HaHui. OyHKINY: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edso00.ru/7f4452e6
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

99 CUCTEMAaTU3ALMs 3HAHUMN. bubmuoreka [JOK
I'paduueckoe penieHne ypaBHeHUN https://m.edso0o.ru/7f445516
U UX CHUCTEM

100 [ToBTOpenue, 0600mEeHNE U

CHCTeMaTHu3alus 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'padmueckoe pemenue ypaBHEHUI
U HX CUCTEM

101 Hrorosas KoHTpoOJIbHAsE paboTa 1
102 O606H}€HI/I€ A CUCTEMATU3ALNS 1
3HAHUI
OBULIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET









Ipuaoxkenne 2 (reomerpus 7 — 9)
TEMATHUYECKOE INTAHUPOBAHUE ('EOMETPUS)

TemaTtuueckoe IIAaHUPOBAHUEC I10 T'COMCTPUMH IJIA 7 — 9 - X KJIacCOB COCTaBJIEHO C y4ueTOM pa6oqel71 InporpaMmMbl BOCIIMTAHUA.

BocrniutaTenbHbIi MOTEHIMAN JaHHOTO YYeOHOTO TMpeaMera O0eCleYrBACT PEeaM3alUIi0 CICAYIONIUX IEIEeBBIX MPUOPUTETOB BOCIUTAHUS
obyygaroruxcs OOO:

1.

2.

9.

Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTHKCHHS YKMU3HECHHOTO OJIArOMOIYYHs YelIOBeKa, 3aJI0Ty €ro
YCIELIHOTO NMPO(PECCUOHAIBHOIO CAaMOOMPE/ICIICHUS U OLYIIEHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JHE.

PazButne 11eHHOCTHOTO OTHOIICHUSI K cBoeMy OTedecTBy, cBoei manon u Oonbiiol PonuHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U
MO3HAJ MEPBBIC PAIOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HY>KHO oOeperarsb.

. Paspurne HOCHHOCTHOI'0O OTHOHICHUS K IMPHUPOAC KaK MCTOYHUKY KU3HU HaA BGMJIG, OCHOBC CaMOro €€ CyuccrBoBaHusd, Hy‘)KIIaIOHIGf/'ICSI B

3alIUTC U ITIOCTOSIHHOM BHUMAHHUHU CO CTOPOHLBI YCJIOBCKA.

. Pa3BuTHE IGCHHOCTHOT'O OTHOIICHUS K 3HAHUSIM KaK HHTEJUIEKTYalIbHOMY PeCypCy, oOecrednBaromneMy Oyayliee 4eI0BeKa, KaK pe3yinbTaTy

KpOIIOTJIMBOI'O, HO YBJICKATCIbHOI'O yqe6Hor0 TpyAaa.

. Pa3BuTHE IGCHHOCTHOT'O OTHOIICHHS K 3HAHUSM KaK HHTEJUICKTYyaJbHOMY PecypcCy, oOecnedrnBaronieMy Oyayiiee 4eIoBeKa, Kak pe3yabTaTy

KpOIIOTJIMBOI'O, HO YBJICKATCIbHOI'O yqe6Hor0 TpyAaa.

. YCTaHOBJIEHHE JOBEPUTENbHBIX OTHOLIEHUH ¢ O00y4aromMMHCS, CIOCOOCTBYIOIIMX IO3UTUBHOMY BOCIPHUSTHIO OOYYarolIMMHUCS

TpeOoBaHUI U MPOCHO yuWTENsl, MPUBJICUECHUIO UX BHUMAHUSA K 00CYX/IaeMoil Ha ypoke MH(OpMAIMH, aKTUBAIIMH WX TMO3HABATEIbHOU
JIeSITENLHOCTH.

. HO6y>K,[[eHI/Ie o6yqaroumxc51 C06J'IIO,I[aTL Ha YpOKE O6H.[Cl'[pI/IH5{TBIe HOPMBI ITOBCACHN A, ITpaBrJIa O6H.[CHI/I$I CO CTapIuMH1 U CBECPCTHHUKAMHU,

MPUHLNIBI Y4€OHOM TUCIUIUIMHBI U CAMOOPraHU3alllu.

. HpI/IBJ'IeLIeHI/IC BHUMAHUS yHalllUXCA K HCHHOCTHOMY ACIICKTY U3Yy4YaCMbIX HA YPOKax SIBIICHUI pCaJIbHOI'O MUpa, OpraHru3anusl ux pa6OTBI

C TIOJTy4aeMO Ha YPOKE COIMaIbHO 3HAYMMOM HH(OpMaIuel — MHUIMUPOBAHUE €€ 00CYKIEHHU S, BRICKA3bIBAaHUSI 00YJAIOITUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOY, BRIPAOOTKU CBOETO K HEH OTHOIICHHUS.

Hcnonp30BaHne BOCIUTATEIbHBIX BO3MOXKHOCTEHN COJIepKaHusl yueOHOro peIMeTa 4epes noJ00p COOTBETCTBYIOIINX 3a/1a4 /IJIsl peIlIeHuUs,
MPOOJIEMHBIX CUTYaIlUi it 0OCYKICHHS B Ki1acce.

10. IlpumeHeHHE Ha YPOKE WHTEPAKTUBHBIX (OPM pabOTHI C O0YYAOIIUMICS: HHTEITICKTYAIBHBIX UTP, CTAMYJIHPYIOIINAX TTO3HABATEIHHYIO

MOTHUBAIMIO 00YYaIOLIMXCS; TUAAKTUYECKOTO TeaTpa, Ie MOJyYeHHbIe Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€AaTPaJIbHBIX MOCTAHOBKAX;
JTUCKYCCHIA, KOTOpBIE Jat0T 00yYaroIIMMCsl BO3MOXHOCTh TPHUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO TUAJIOra; IPYHIOBONH pabOThI
WK paboOTHI B Tapax, KOTOPhIE yyaT 00y4aroMXcsi KOMaHAHOM padoTe M B3aMMOACHCTBHIO C APYTUMH 00yUYarOIIUMUCS.

11. BxiroueHue B ypOK HIPOBBIX MpPOLEAYpP, KOTOpbIE MOMOTalT MOAJAEp)KaTh MOTHBALIMIO OOYYaroIIMXCA K IOJYYEHUIO 3HAHHM,

HaJIQ&)KMBAHUIO TIO3UTUBHBIX MEXIMUYHOCTHBIX OTHOIIICHHH B KJIacce, MOMOTAIOT YCTAHOBJICHHUIO T0OpOXkeIaTeIbHON atMochepsl BO BpeMst
ypoKa.



12. Opranuzanus medcTBa MOTHBHPOBAHHBIX U 3PYAMPOBAHHBIX O0yYArOIIMXCS HaJl UX HEYCHEBAIOIIMMH OJIHOKJIACCHUKAMH, JAFOIIETO
00y4aroIyMCs COLMAIbHO 3HAYUMBIH OIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH.

13. MHuuuupoBaHue M MOAJCPKKA HCCIEIOBATEIBCKONW MESATEILHOCTH OOYYAIOIIMXCS B paMKaxX peaau3alid UMW WHAWBHUIYAJIBHBIX U
IPYNIIOBBIX HCCIEI0BATENbCKUX MPOEKTOB, YTO JACT OOYYaroIUMCS BO3MOXHOCTb NMPUOOPECTH HABBIK CaMOCTOSTENIBHOTO pEIEHUs
TEOPETUYECKON MPOOJIEMBbl, HaBBIK ICHEPUPOBAHUS U OPOPMIICHHUSI COOCTBEHHBIX MJCH, HABBIK YBAXKUTEIBHOTO OTHOILCHHS K UY>KUM
uzaesM, opOpMIICHHBIM B paboTax JIpyrux MccienoBareiel, HaBblK IMyOJUYHOrO BBICTYIUIEHUS Nepel] ayAUTOpUEH, apryMeHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS.

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jaeioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakTnyeckue (upp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reome ecKkue
1 I/If CBZﬁiI;IBI/; IF/I31\1:[e TepHI/II/:Ie FEZIMSFHEI}:IIZIKI;X 14 1 bubmorexa HOK
’ p P https://m.edsoo.ru/7f415e2e
BEJINYNH
bubnmnorexa LIOK
2 Tpeyrobikir 22 L https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiMble, CyMMa yTJIOB 14 1 bubmuorteka [IOK
TpEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 bubmmnoreka HOK
[IOCTPOEHHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
> losTopenne, obobmenne sHannuil 4 L https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME



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

8 KVIACC

KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 1 bubmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 1 bubmorexa [JOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuoteka [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe 3HanHil https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 3



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 1 bubmorexa [JOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBHLIEE KOJIMYECTBO YACOB I10 68 6 3

I[MTPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
°
JIE-H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue il:;:eﬂl/lﬂ :)Igg;[:():;:fenbnme
padoThbI padoTbI pecypenI
1 [Ipocreiiiine reoMeTpudecKre 1 bubmuorexa [JOK
0O0BEKTHI https://m.eds00.ru/8866b724
bubmuorexa [JOK
2 MoroyrobHik, A0Maras L https://m.edsogru/8866cb6a
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa [JOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa [JOK
https://m.eds00.ru/8866c7be
5 CMexHbBIE U BEPTUKAIBHBIE YTIIbI 1
6 CMexHbIE U BEPTUKAIIBHBIE YIJIbI 1 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1
N3mepenne TMHEWHBIX U YTIIOBBIX
9 BEJIMYUH, BEIUUCIIEHUE OTPE3KOB U 1
YIJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1 bubmmorexa [JOK
https://m.eds00.ru/8866c3ea
YIJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJINYUH, BBIUUCIIEHUE OTPE3KOB U 1
yIJI0B



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

12

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIEHUE OTPE3KOB U
yIJIOB

13

[lepumerp u maomags Guryp,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB

14

15

16

[lepumerp u mnomans uryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[TonsiTHe 0 paBHBIX
TPEyroJbHUKAX U IEPBUYHBIC
NPEACTaBICHHS O PaBHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8866ce80

bu6mmorexa [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB

bu6mmoreka [IOK
https://m.edso0o.ru/8866d34e

18

19

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866e01e

20

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB

21

22

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

ITpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

bubmuorexa [JOK
https://m.eds00.ru/8866e88e



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

IIpu3Haku paBeHcTBa

23
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB
CBOICTBO M€TMAHbI
24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa LIOK
P yr N peyr ’ https://m.eds00.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAECHHON K THIIOTEHY3€
26 PaBHoGenpeHHbIC U bubnuorexa [JOK
PaBHOCTOPOHHHUE TPEYrOJIbHUKU https://m.edso0.ru/8866d6fa
97 [Ipu3Haku u cBoiicTBa bubnnorexa [HOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
08 [Ipu3Haku u cBoicTBa bubnnoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 IIpu3Haku u cBONCTBA bubnnorexka [JOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edso00.ru/8866e26¢
30 HepaBenctBa B reomeTpuu
bu6mmoreka [JOK
1 H
3 CPABCHLTRA B reOMETpHH https://m.eds00.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBenctBa B reomeTpun
34 [IpsAMOYTONBHBIN TPEYTOJHHUK C bubnmoreka [JOK
yraom B 30° https://m.eds00.ru/8866eb22
35 [IpsAMOYTONIBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbhas pabota no teme bubnnorexa [JOK

"TpeyronbHuku"

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



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

37

[TapamiensHble npsAMbIE, UX
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/8866ef64

38

39

40

41

42

43

[Iarsrit noctynar EBkinaa

Hakpect nexanue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TP TIEPECCUCHUN
MapajuieIbHbIX MPSMBIX CEKYIIEH

Hakpecr nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE TIPU MTEPECCUCHUH
NapajuleIbHbIX IPSIMBIX CEKYIIEeH

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NEPECEUECHUU
MapaJuIeIbHbIX MPSMBIX CEKYIEeH

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUU
MapajuIeIbHbIX MPSMBIX CEKYIEH

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIbI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapajuIeIbHbIX MPSMBIX CEKYIIEeH

bu6mmoreka [IOK
https://m.edso00.ru/8866f086

bubmuorexa [JOK
https://m.edso0.ru/8866f3b0



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napajuienbHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO

44
pacCTOSIHUM OT TOYEK OJHOMU
NPSAMON 10 BTOPOH MPSAMON
[Ipu3Hak napajuienbHOCTH
45 MPSIMBIX Yepe3 PaBEHCTBO
pacCTOSIHUM OT TOYEK OJHOMU
MPSMOM 10 BTOPOH MPsAMON
46 CymMmma yTriioB TpeyrojibHUKa bubmorexa [JOK
yMMa yr peyr https://m.eds00.ru/8866f630
47 CyMMa yriioB TpeyrojibHUKa bubmorexa LHOK
yMMa yr peyr https://m.eds00.ru/8866f8ba
48 Bueninue yriel TpeyrojabHUKA bubmorexa [JOK
E eyt https://m.edsoo.ru/8866fa5e
49 BHemrnue yriel TpeyrojibHUKa
KonTponbhas padota no teme
50 "INMapamiensHbIe MPsMBbIC, CyMMa bubmorexa HOK
P P . oM https://m.edsoo.ru/8866fe6e
VIJI0B TPEYrOJIbHHUKA
51 OKpy»KHOCTb, XOpZIbI U TUAMETP, bubnuoreka [IOK
HX CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpY>KHOCTU bubmorexa HOK
24 https://m.eds00.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
o4 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonstue o 'MT, npumeHnenue B bubnuoreka [IOK
3a7a4ax https://m.eds00.ru/8867013e
56 [Tonsatne o I'MT, npumeHenue B bubnnorexa [JOK

3agadax

https://m.eds00.ru/88670508



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

buccekrpuca u cepeIuHHBIN

57 MEePIEHIUKYIISIP KakK
reOMETPUYECKHE MECTA TOUEK
OKpy>KHOCTb, OIIMCAHHAsA OKOJIO bubnuoreka [IOK
58
TpEyroJibHuKa https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsL OKOJIO
TpPEeYroJbHUKA
60 OKpy>KHOCTb, BIMCAaHHAas B bubimmoreka [JOK
TPEYroJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIIMICAaHHAs B
TPEYrOJIbHUK
62 [Ipocreiimue 3amaun Ha bubnunoreka [JOK
MOCTPOEHHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3a1aun Ha bubnnorexa [HOK
IIOCTPOEHUE https://m.eds00.ru/886712d2
KonTponbhas pabota no teme
64 "OKTp)KHOCTBI:I)/I K Bubmmorexa LIOK
by pyT- Y https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHus
[ToBTOpenue n o6o01IEHNE
65 3HAHUW OCHOBHBIX MMOHITHH U bubmmorexa [JOK
https://m.eds00.ru/886715h6
METOJIOB Kypca 7 Kiacca
bubmuorexa [JOK
66 4
TOroBas KOHTPOIbHA paboTa https://m.edso00.ru/886716ec
[ToBTrOpenue u o6o0IIEHNE
67 3HaHUI OCHOBHBIX MOHSTHH U

METOJOB Kypca 7 Kacca



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTrOpenue u o6o0IIEHNE

bubmuoreka [JOK

o8 SHALHI OCHOBHAS HOTHHHHL A ! https://m.eds00.ru/886719bc
MECTOOOB KypcCa 7 xnacca
OBIIEE KOJIMYECTBO YACOB IO 68

[TPOTPAMME



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

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoakueie  Ipaxrueckue u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl

1 [TapannenorpamMm, ero Npu3HaKku 1 1 bubnnoreka [HOK
CBOICTBa https://m.edso00.ru/88671af2

5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/88671ca0

3 [Tapannenorpamm, €ero Npu3HaKu 1 1 bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTHble cinydyaun

4 napasuiesiorpaMMoB 1 bubnunoreka [JOK
(mpsAMOYTOJILHUK, POMO, KBapar), https://m.eds00.ru/88671dea
WX MPU3HAKH U CBOKCTBA
YacrHble cnydyau

5 napajuIeJIorpaMMOB 1 bubnuoreka [IOK
(MpsIMOYTOJILHUK, POMO, KBaJpaT), https://m.eds00.ru/88671f20
WX MPU3HAKHU U CBOWCTBA
YacrHble cnydyau

5 napajuieIorpaMmmoB 1 bubnnorexka [JOK
(MpsIMOYTOJILHUK, POMO, KBaJpaT), https://m.eds00.ru/8867209¢c
UX NIPU3HAKU U CBOICTBA

bubnnoreka [JOK
! Tpancers 1 https://m.edsogru/88672358
8 PaBHOOOKAst ¥ IPSMOYTOJIbHAS 1 bubnnorexa [JOK

Tpaneuuu

https://m.edso00.ru/8867252e



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e

9 PaBHOOOKAst ¥ IPSMOYTOJIbHAS bubmumoreka [IOK
Tpamnenuu https://m.eds00.ru/88672858

bubmumoreka [IOK
10 MeTon yABOCHI MOk https://m.edsogru/88672b14

11 LleHTpanpHasi CAMMETPHS bubmmorexa [JOK
https://m.eds00.ru/88672b14

12 KontponbHas pabora o Teme bubmmorexa [IOK
"YeTplpEXyroabHUKu" https://m.eds00.ru/88672c9%

13 Teopema daneca u Teopema o bubnuoreka [IOK
MPONOPLIMOHAIBHBIX OTPE3KAX https://m.edso00.ru/8867337a

14 Cpenusis nuHus TPEyrojbHUKA bubmorexa HOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpaneuus, e€ cpeaHsst TUHHS bubmmorexa LIOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaHss IMHAA bubmmorexa [OK
https://m.eds00.ru/88673064

18 [TponopunoHanbHbIE OTPE3KU bubnorexa LIOK
https://m.eds00.ru/88673794

19 [TponopunoHanbHbIE OTPE3KU bubnuorexa LIOK
https://m.eds00.ru/88673794

20 IlenTp Macc B TpeyroibHUKE bubmmorexa LIOK
https://m.eds00.ru/886738fc

bubnuoreka [IOK
21 Hozobute TpeyronbHiKi https://m.edsogru/88673a78

29 Tpu npuzHaka nogoous bub6nuorexa [IOK

TPEYTOJIbHUKOB

https://m.edso0.ru/88673bae



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

23 Tpu npuzHaka nogoous bubmumoreka [IOK
TPEYroJbHUKOB https://m.eds00.ru/88673d52
24 Tpu npuzHaka nogoous bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npuzHaka nogoous
TPEYroJbHUKOB
26 [Ipumenenne nogoOus npu
pELICHUH MPAKTUYECKUX 3a/1a4
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"TlonoGHbBIE TPEYTOIBHUKA" https://m.edsoo0.ru/8867445a
08 CaoiicTBa momaaei bubnuorexa [JOK
FeOMEeTPUUYECKUX PUryp https://m.eds00.ru/886745fe
DopMyIsl ISl IUIOIIAN bubnnorexa [HOK
29
TPEYroJIbHUKA, ITapajlIeorpamma https://m.eds00.ru/88674860
DopMmyIbl U1 0N bubnuoreka [IOK
30
TPEyroJIbHUKA, MapaJlieorpaMma https://m.edso00.ru/88674a22
31 DopMysl IS ILUIOIIAN bubnnorexka [JOK
TPEYroJIbHUKA, NTapajlieaorpamma https://m.eds00.ru/88674a22
32 DopMyIsl IS IUIOIIAA bubnnorexka [JOK
TPEyroJIbHUKA, MapajieorpaMma https://m.eds00.ru/88675288
@opMmyisl Ui 0N bubnuoreka [IOK
33
TPEYroJbHUKA, TapajieIorpaMma https://m.eds00.ru/8867542c
34 Breruucnenue miomaaei caoxHbIX bu6mmorexa [IOK
buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢puryp Ha KIeTYaTOU bu6mmorexa [IOK
Oymare https://m.eds00.ru/8867473e
36 [Mnomaau momgo6HBIX GuUryp
37 [Tnomaan momoOHBIX GUTyp



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

38 3aiauu ¢ IPaKTUYECKUM bubnmoreka [JOK
colepKaHuEM https://m.eds00.ru/88675558
39 3ajauu ¢ IPaKTUYECKUM bubnunoreka [HOK
colepKaHUEM https://m.eds00.ru/88675684
40 Pemenue 3amad ¢ mOMOIIBIO METOA bubmuorexa [JOK
BCIIOMOTaTEILHOU IIOMAAN https://m.edsoo.ru/88674f90
41 KonTtponpsHas pabota o teme bubmumoreka [IOK
"ITnomanp" https://m.eds00.ru/8867579c
42 Teopema [Iudaropa u eé bubnuoreka [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnuorexa [JOK
MIPUMEHEHHUE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u e bubmmoreka [JOK
IIPUMEHEHUE https://m.eds00.ru/88675abc
45 Teopema [Tudaropa u eé
IPUMCHEHUE
46 Teopema [Iudaropa u eé
pUMEHEHNE
Ornpenenenue
TPUTOHOMETPUYCCKHUX (PYHKITHIA
o :;Z[})];);zb};{r;zanpﬂMoyFOHbHoro bubnunorexa [IOK
’ https://m.eds00.ru/88675d32
TPUTOHOMETPHYECKHE
COOTHOIIIEHUS B IPSIMOYTOJIEHOM
TpPEeyrojabHUKe
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK

TOXICCTBO

https://m.edso0o.ru/88675f44



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

OCHOBHOE TPUTOHOMETPUUYECKOE

49
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOJIECTBO
KonTponbhas pabota no teme
51 "Teopema [Iudaropa u Havana bubmorexa LHOK
P " P https://m.edso00.ru/8a1407e8
TPUTOHOMETPHUHU
52 BrucanHble U LICHTPAIbHBIE YIIBI, bubnnorexa [HOK
YTOJ MEXY KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8a1415b2
53 BrircanHnbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [JOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edso0.ru/8a141940
54 Brniucanneie U eHTpaIbHbIE YIIIbI, bubnunoreka [JOK
YTOJ MEXY KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8al41b34
55 VYTIIbl MEXAY XOpAaMHU U CEKYLTUMU
56 Vsl MeXIy XOpJlaMU U CEKYITUMU
Bnucannble u onrcanHble
57 YETBIPEXYTOJIbHUKH, UX MPU3HAKH U bubmorexa HOK
. pexyT ’ p https://m.eds00.ru/8a140f86
CBOMCTBA
Bnucannbie u onucanHbie
58 YETHIPEXYTONBHUKH, UX MPU3HAKH U bubmorexa [JOK
IPEXYT > MR TP https://m.eds00.ru/8a1416d4
CBOMCTBA
Bnucannbie u onrcaHHbie
59 YETHIPEXYTONHHUKH, UX MIPU3HAKH U bubmorexa HOK
IPEXYT > MR https://m.eds00.ru/8a1416d4
CBOMCTBa
[IpuMeHeHne CBOMCTB BOMCAHHBIX U
60 OMHUCAHHBIX YETHIPEXYTOJbHUKOB

IIPU PEIIEHNN T€OMETPUYECKHUX
3a1a4y



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

[IprMeHeHne CBOMCTB BIIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJbHUKOB

61 1
IIPH PEIICHUN T€OMETPUUICCKUX
3a1a4
62 B3aumnoe pacnionoxenue qByx 1 bubmumoreka [IOK
OKpYKHOCTEH, 001I1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bu6mmoreka [IOK
K I 1
63 ACAHME OKPYIKHOCTEH https://m.edsoo.ru/8a1410a8
KonTtponpsHast pabora o Teme
64 "VTIBI B OK HOCTHU. Bricanubie 1 Bubmorexa ITOK
Py ' . https://m.edsoo.ru/8a141c88
" OITMCAHHBIC ‘IeTI)IpexyFOJII)HI/IKI/I
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
65 METOJIOB KYPCOB 7 ¥ 8 KJIacCOB 1 bubmnorexa [IOK
JIOB KYP . ’ https://m.edsoo.ru/8al41ddc
0000111eH1Ee 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
66 METOJIOB KYPCOB 7 U 8 KJI1aCcCOB 1 bubmmorexa [TOK
A yp . ’ https://m.edsoo.ru/8al4lefe
00001IeHne 3HAHNI
bu6mmoreka [IOK
67 u 1
TOTOBAs KOHTPONbHAs padoTa https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
68 METOJIOB KYPCOB 7 U 8 KJIaCCOB 1 bubmmorexa [TOK
A yp . ’ https://m.edsoo.ru/8al420ac
00001IeHre 3HAHNI
OBIIEE KOJIMYECTBO YACOB I1O 68

I[MTPOT'PAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
Onpenenenue
1 TPUTOHOMETPUYCCKUX (QYHKITUHA 1 bubmorexa LOK
P P YHKH https://m.edsoo.ru/8al424bc
yriaos ot 0° 1o 180°
2 DopmyIbl TpUBEICHUS 1
bubnunoreka LIOK
T 1
3 COpEMa KOCHHYLOR https://m.edso0o.ru/8a14336¢
4 Teopema kocuHyCcOB 1
bubmuoreka [{OK
> Teopema kocnitycos 1 https://m.edsoo.ru/8al42d5e
bu6nunorexa LIOK
T 1
6 eOpEMa CHHycop https://m.edsoo.ru/8al42e8a
Teopema cuHycoOB
Teopema cunycoB 1
9 Haxosxnenue 1jiuH CTOPOH U 1 1 bubnnorexa [JOK
BEJIMYMH YIJI0B TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
bubnunorexa LIOK
10 Peuuterne Tpeyronbiiion 1 https://m.edsoo.ru/8al42ac0
bubnmorexa LIOK
11 P 1
CILSHHE TPEYTOMLHIKOB https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroiabHIUKOB 1 Bubmmorexa [IOK

https://m.edsoo.ru/8al42ac0



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

bubnunoreka LIOK

13 Peuuerne Tpeyronbiiion https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHHUE TEOPEM bubmmoreka [JOK
CHHYCOB U KOCUHYCOB https://m.edso0.ru/8a142c3c
15 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KontposbHas paboTa mo teme bubnmnoreka HOK
"Pewienue TpeyronbHUKOB" https://m.edsoo.ru/8al4392a
17 [TonsiTue o mpeobpazoBaHUU bubmmoreka [JOK
noo0us https://m.edso0.ru/8a143ab0
18 COOTBETCTBEHHBIC DJICMEHTHI bubmuoreka [{OK
oTI0OHBIX PUTyp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE AJIEMEHTHI
Mo00HbBIX pUryp
Teopema o mpon3BeIeHUN OTPE3KOB
20 XOpA, TEOpeMa O NPOU3BEIECHUU bubmmnoreka HOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o npon3BeIeHUN OTPE3KOB
21 XOpA, TEOpeMa O NPOU3BEIAECHUU bubmmnoreka HOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 MpoU3BEACHUN OTPEZKOB
29 XOpI, TEOpEMA O NMPOU3BEICHUH bubmuoreka [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpaTe KacaTeJIbHOU
23 [IpumeHneHue TeopeM B pelIeHUH bubmuoteka [IOK

reOMCTPHUICCKUX 3aaa4d

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

24 [IpumeneHne TeopeM B peLIEHUU Bu6mumotexa [JOK
reOMETPUYECKHUX 3a]1ay https://m.edsoo.ru/8al443fc
o5 [IpumeneHne TeopeM B peIIEHUN bubnmnoreka HOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeobpazoBanue moa00usI. bubnmnoreka HOK
Metpuueckre COOTHOIIEHHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
Omnpenenenre BEKTOPOB.
27 q)I/II;)I/I‘leCKI/Iﬁ u l“eOMl;T WYECKUN bubmmorexa [JOK
P https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
28 CnokeHue ¥ BRIUUTAHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoskxeHue ¥ BRIUUTAHUE BEKTOPOB, bubnnorexa [JOK
YMHOKE€HHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO
31 Pasnoxxenne BekTopa 1o 1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
bubmmoteka IIOK
32 Koopaunats! BekTopa
PA P https://m.edsoo.ru/8al44fbe
CxansapHoe Npou3BeCHNUE
33 BEKTO pOB ercl)) b I/IM)eIHeHI/Ie ISt bubmmorexa [JOK
POB, p a https://m.edso0o.ru/8a14539c
HAXOXCHUS JUTHH U yTJIOB
CkansipHoe pou3BeICHUE
p p bubnmorexa LIOK
34 BEKTOPOB, €r0 IPUMEHEHHUE JIJIS

HaXO0XJICHUA IJIMH U YIJIOB

https://m.edso0.ru/8a14550e



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

35 Pemenue 3a1a4 ¢ IOMOIIBIO bubnunorexa LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3a1a4 ¢ moMoIIbIo bubmuorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al458c4
37 [IpumeneHue BEKTOPOB IS
pelieHus 3aaau Gusuku
38 KonrponsHas pabora o teme Bbu6muotexa [JOK
"BekTops!" https://m.edso0.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH
. bubnnoreka [JOK
40 ¥paBHeHHe IPIMOil https://m.edsocL).I ru/8al45c48
41 VYpaBHeHue npsaMon
Bbu6mmotreka [JOK
42 ¥ PaBHEHHE OKpYXKHOCTH https://m.edSO(])_.I ru/8al4635a
43 KoopauHnaTsl TOUEK niepecedeHus bubmmnoreka HOK
OKPY>KHOCTH U IIPSMOU https://m.edso0.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUN
44 r€OMETPUYECKHX 3a/1a4,
MPaKTUYECKUX 3a/1a4
Meroa KoopAMHAT NpH PELICHUN
45 reOMETPUYECKHX 3a/1a4,
MPaKTHYECKUX 3a/1a4
Meroa koopAMHAT NpU PELICHUN
46 r€OMETPUYECKUX 3a/1ay,

MPaKTUYCCKUX 3aaa4d



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

KonrponsHas pabora o teme

47 " JlekapTOBBI KOOPAMHATHI Ha bubmorexa HOK
P " PA https://m.edso00.ru/8al46e0e
IUIOCKOCTHA
48 [IpaBuIbHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIYUCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda
bub6numoreka [IOK
49 Hucxno . Jlmmna okpyxHoCTH https://m.edsoo.ru/8al1472c8
bubmuoreka [{OK
q )
50 MO . JUHHA OKPYKHOCTH https://m.edsoo.ru/8al4714c
o1 JUIHa 1yTU OKpPYKHOCTH
bubnuoreka [{OK
52 Papuannas mepa yria https://m.edsoo.ru/8al4714c
53 ITnomane kpyra, cexTopa, CErMeHTa bubnnorexa [JOK
Hiats Kpyra, pa, https://m.eds00.ru/8a147426
54 IImomane kpyra, cCEKTOpa, CErMEHTa bubnmorexa [JOK
Hats Kpyra, pa, https://m.edso0.ru/8a147750
55 IImomane Kpyra, cCEKTOpa, CErMEHTa bubmorexa HOK
Hat Kpyra, pa, https://m.eds00.ru/8a147750
56 TlousaTue o IBMKEHUHN IUIOCKOCTH bubmorexa HOK
A https://m.edsoo.ru/8al47c82
57 ITapanaensHBIA IIEPEHOC, TTOBOPOT bubnmorexa IOK
P p ’ p https://m.edso0.ru/8a147f16
58 ITapannensHBIA IEPEHOC, TIOBOPOT bubnnorexa [JOK
P p ’ p https://m.edso00.ru/8a147f16
59 [TapannenpHbIi IEpeHOC, TOBOPOT
60 [MapannenbHbIi IEpEeHOC, TIOBOPOT
61 IIpumeneHne nBUKEHUN ITPU bubmuoteka [IOK

pCUICHUHU 3a1a1

https://m.edso0.ru/8a1480e2



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
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KonrponsHas pabora mo remam

"[IpaBunbHBIE MHOTOYTOJILHUKH.

OKpy>XHOCTb. JIBUXKEHUS
IJIOCKOCTH"

63

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HaHUH.
H3MepeHne reoMeTpruiecKux
BeJMYUH. TpeyroabHUKN

bubnunoreka LIOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH.
[TapannensHble 1
MepIEHUKYISIPHbIE TPSIMbIE

bubnunoreka LIOK
https://m.edso00.ru/8a148650

65

[ToBTOpenHue, 06001IEHNE,
CUCTEMATU3ALMS 3HAHHUM.
OKpy’>KHOCTb U KpYT.
I'eomeTpuueckne MoCTpOEHHUs.
VYTIIBl B OKPYKHOCTH

66

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAHUH.
Brnucannbie 1 onyMcaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

Wrorosas koHTpoJsibHAs paboTa

bu6mmoteka IIOK
https://m.edso00.ru/8a148920

68

[ToBTOpenue, o6o0mEH e,
cUCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






Ipuiaoxenue (BepOATHOCTb M CTATUCTHKA 7 — 9 KJ1acc)
TEMATHUYECKOE IINTAHUPOBAHHUE (BEPOATHOCTDb U CTATUCTHUKA)

TemaTtuueckoe IUIAHUPOBAHUC 110 I'COMCTPHUH JIJIA 7 — 9 - X KJIacCOB COCTaBJIEHO C y4ueTOM pa6oqel71 InporpaMmbl BOCITMTAHUA.

BocrniuraTenbHbIi MOTEHIMAN JTaHHOTO YYeOHOTO TMpeaMera O0eCleYrBACT PEeaM3alMI0 CICAYIONINX IEIEeBBIX MPUOPUTETOB BOCIUTAHUS
obyugaroruxcs O0O:

1.

2.

9.

Pa3BuTHEe 1IEHHOCTHOTO OTHOMICHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JOCTH)KEHUS KM3HEHHOTO OJIaronoiy4us 4elloBeKa, 3aJI0Ty €ro
YCIIEHIHOTO NMPO(EeCCHOHAIIBHOIO CaMOOIIPEIEIECHUS U OILYILEHHS] YBEPEHHOCTH B 3aBTPAILIHEM JTHE.

Pa3Butne 11eHHOCTHOrO OTHOIIEHUsI K cBoeMy OTeuecTBy, cBoeil manoi u Oonbiioll PonuHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U
IIO3HAJI NIEPBBIE PAJOCTH U HEYlauM, KOTOpas 3aBelllaHa eMy IPeIKaMu U KOTOPYIO HY>KHO o0eperars.

. Pa3purne HOCHHOCTHOI'0O OTHOHICHUS K IMPHUPOAC KaK MCTOYHUKY KU3HU Ha BGMJIG, OCHOBC CaMOro €€ CyucCcrBoBaHusd, Hy‘)KIIaIOIlIGf/'ICSI B

3alIUTC U ITOCTOSIHHOM BHHUMAHHUHK CO CTOPOHLBI YCJIOBCKA.

. Pa3BuTHE IECHHOCTHOT'O OTHOIICHUS K 3HAHUSIM KaK HHTEJUICKTYalIbHOMY PeCypCy, oOecrednBaromneMy Oyayliee 4eI0BeKa, KaK pe3yinbTaTy

KpOIIOTJIMBOI'O, HO YBJICKATCJIbHOI'O yqe6Hor0 TpyAaa.

. Pa3BuTHE IGCHHOCTHOT'O OTHOIICHHS K 3HAHUSM KaK HHTEJUICKTYaJbHOMY PecypcCy, oOecneunBaronieMy Oyayiiee 4eIoBeKa, Kak pe3yabTaTy

KpOIIOTJIMBOI'O, HO YBJICKATCIbHOI'O yqe6Hor0 TpyAaa.

. YCTaHOBJICHHE [IOBEPUTEIBHBIX OTHOMICHWH ¢ OOy4YaromMMUCS, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHITHIO OOYYaIOUIMMHUCS

TpeOoBaHUI M MPOCHO yuWTENsl, MPUBJICUCHUIO UX BHUMAHUSA K 00CYX/IaeMoil Ha ypoke MH(OpMAIMH, aKTUBAIIMH WX TMO3HABATEIbHOU
EATEILHOCTH.

. HO6y>K,[[eHI/Ie o6yqaroumxc51 C06J'IIO,I[aTL Ha YpOK¢E O6H_[el'IpI/IH5{TBIe HOPMBI ITOBCACHU, IIpaBrJIa O6H.[CHI/I$I CO CTapIMMHU U CBEPCTHHUKAMHU,

MPUHLMIBI Y4eOHOM TUCIUIUIMHBI U CAaMOOPraHU3alllu.

. HpI/IBJ'IeLIeHI/IC BHUMAHUS yHalllUXCA K ICHHOCTHOMY ACIICKTY U3Yy4YaCMbIX Ha YPOKax SIBIICHUI pCaJIbHOI'O MUpa, OpraHru3anusl ux pa6OTLI

C TIOJTy4aeMOi Ha yPOKE COIMaIbHO 3HAYMMOM HH(POpMaIuel — MHUIMUPOBAHUE €€ 00CYK/IEHHU S, BRICKA3bIBAaHUS 00YJAIOITUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOY, BRIPAOOTKU CBOETO K HEH OTHOIICHHUS.

Hcnonp30BaHne BOCIUTATENbHBIX BO3MOXKHOCTEHN COJIepKaHusl yueOHOro IpeIMeTa 4yepe3 MoJ00p COOTBETCTBYIOIINX 3a/1ay /ISl peIICHuUs,
MPOOJIEMHBIX CUTYaIMi A7l 0OCYKISHHS B Ki1acce.

10. IlpumeHeHHE Ha YPOKE WHTEPAKTUBHBIX (OPM pabOTHI C O0YJIAOIIUMHICS: HHTEIICKTYAIBHBIX UTP, CTAMYJITUPYIOIINX TTO3HABATEIHHYIO

MOTHUBAIMIO 00YYaIOLIMXCS; TUAAKTUYECKOTO TeaTpa, Ie MOJydeHHbIe Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€AaTPaIbHBIX MOCTAHOBKAX;
JTUCKYCCHIA, KOTOpBIE Jat0T 00YYaroIIMMCsl BO3MOXHOCTh TPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO TUAJIOra; IPYHIOBONH pabOThI
WK pabOTHI B Tapax, KOTOPhIE yyaT 00yUaroMXcsi KOMaHAHOM padoTe M B3aMMOACHCTBHIO C APYTUMH 00yUYarOIIUMUCS.

11. BxiroueHue B ypOK HIPOBBIX MPOLEAYP, KOTOpbIE MOMOTalT MOAJAEPKaTh MOTHBALMIO OOYYarOIIMXCA K TOJYYEHUIO 3HAHHM,

HaJI)KMBAHUIO TIO3UTUBHBIX MEXIMUYHOCTHBIX OTHOIIICHHH B KJlacce, MOMOTAIOT YCTAHOBJICHHUIO T0OOpOXkKeIaTeIbHON atMochepbl BO BpeMst
ypoKa.



12. Opranuzanus medcrBa MOTUBHUPOBAHHBIX U 3PYAMPOBAHHBIX OOyYarOIIMXCs HAJl UX HEYCHEBAIOIIMMH OJIHOKJIACCHUKAMH, JAIOILEro
00y4arouMCcs COLMAIbHO 3HAUYUMBIN ONBIT COTPYAHUUYECTBA U B3AaUMHOM ITOMOIIH.

13. MHuunupoBaHue U MOAJEpKKA HCCIEI0BATEIbCKONW JEATEIbHOCTH OOYYaIOLIMXCA B paMKaxX peaau3alud MUMU WHAMBUIYAJIbHBIX U
TPYIIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO JACT OOYYArOIIMMCS BO3MOXHOCTh NMPHOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHHUS
TEOPETUYECKON MPOOJIEMBbl, HaBbIK M€HEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX MJEH, HABBIK YBA)XKUTEIBHOTO OTHOILEHHS K UYKUM
uzaesM, opOpMIICHHBIM B paboTax IPYyTruxX MCCIeloBaTeNel, HaBbIK MMYOJUYHOTO BBICTYIUICHUS NEpel] ayAUTOPUEH, apryMEHTUPOBAHUS
OTCTauBaHUA CBOCH TOUKH 3PEHUS.

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrpoabnbsie IIpakTnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! TlpeAcTaBieRHe NaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmmoteka IIOK
2 OnucatesbHas CTaTueTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
3 Catysaiiias H3MERIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6nmorexa LIOK
4 Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIIy4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. but6mmoreka [IOK
6 O0001Ienre, cucTeMaTH3aIis 3SHAHUH 5 2 https://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 2 5
I[TPOI'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropente kypea 7 wiacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas cTaTucTuKa. PaccenBanue 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
> Brejerme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysaliseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O000111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIEMEHTEI KoMOUHATOpHKN 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrraris beprynm 6 ! https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
> Catydaiinas enmnna 6 https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
6 Obobmernue, KoHTpO, 10 ! https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 9

ITPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutposabubie I[IpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [IpencraBienre faHHBIX B 1 bubnnorexa [JOK
Ta0IuIax https://m.edso0.ru/863ec1f8
5 [TpakTHyeckue BIYUCICHUS 110 1 Bbu6moreka [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenune u HHTEpIIpeTaLIUS 1 bubmmoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.eds00.ru/863ec78e
4 ITpakTrueckas padota "Tabmuirsr" 1 1
I'paduueckoe npencrapnenue
5 JIAaHHBIX B BUJE KPYIOBBIX, 1 bubmmnoreka HOK
CTOJOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpamMmm
YUreHue U NOCTPOEHUE THArpamM.
6 [Tpumeps! nemorpadudeckux 1 bubmorexa LOK
puMep p https://m.edso0.ru/863ed602
JuarpamMmm
7 [TpakTnueckas pabota 1 1 bubmuoreka [IOK
"uarpamMmbr” https://m.edso0.ru/863ed72e
8 Yucnossie Habopbl. CpenHee 1 bubnmnoreka [JOK
apupmMeTHyecKoe https://m.eds00.ru/863ed846
9 Yucnoseie HaOOpwl. CpenHee 1 bubnuotexa [JOK

apupmMeTHyecKoe

https://m.edso00.ru/863ed846



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Menauana 94icioBoro Habopa.

bubnunorexa LIOK

10 Y CcTONYNBOCTD MEAHAHBI https://m.edsoo.ru/863edb3e
11 Menauana 9uciioBoro Habopa.
YCcTOHUHUBOCTD METUAHBI
12 [TpakTrueckas pabota "Cpennue bubmmoreka [JOK
3HaYeHUA" https://m.edsoo.ru/863edc6a
Hawubonbliiee 1 HAMMEHbIIICE
13 3HAYCHHS YUCIOBOTO Habopa. bubmmorexa [JOK
https://m.edso0.ru/863ee07a
Pazmax
Hawubomnpiiee n HauMeHbIIIee
14 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
Hawubonbiiee 1 HauMeHbIIICe
15 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
KonTponbhas pabota mo Temam
16 "IIpencraBieHue JaHHBIX. brbmmorexa [JOK
https://m.eds00.ru/863ee390
OmnucarenbHas craTucTUKa"
17 Crny4daifHasi ”3MEHYHNBOCTh bubmuoreka [IOK
(IprMepHI) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYCHUI B MACCUBE bu6nunorexa LIOK
JAHHBIX https://m.edso00.ru/863ee69c
bubnmnoreka LIOK
19 IpynmHpoica https://m.edsol_.[ ru/863ee9d0
20 I'ucrorpammel
21 I'ucrorpammer bubmorexa I[JOK

https://m.edsoo.ru/863eeelc



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

[IpakTuyeckas pabora

bubnunorexa LIOK

22
"CnyuaiiHasi U3MEHYHUBOCTh" https://m.edso0.ru/863eecc8
I'pa, Bepimna, pedpo.
23 Hp e(bCTa]I:JIeHI/Ie 32 arr)m C bubamorexa LIOK
pedl A https://m.edsoo.ru/863eef52
MOMOIIBIO Tpada
CreneHb (BaJICHTHOCTB)
24 BepiuHbL. Yucio pédep u bubnmnoreka HOK
CyMMapHas CTEIIEHb BEPILIMH. https://m.edsoo.ru/863efOba
Ilenp u UK
enb U UKL [1yTh B rpade.
25 ﬁ e CT;SJIGHI/IG}:)TCBHMI:)IO(}J)TI/I bubmmorexa [JOK
pedl https://m.edsoo.ru/863ef236
rpada
26 [IpencraBnenne 06 bubnunoreka LIOK
OpPUEHTUPOBAHHBIX Tpadax https://m.eds00.ru/863ef3b2
97 CryqaifHbIN OTIBIT U CITy4alHOE bubnnorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB U yacTOTa COOBITHS.
Ponb ManoBeposITHBIX U bubmuoreka [IOK
28
IIPaKTUYECKH JTOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE
29 Momsera u urpanbHas KOCTh B
TEOpUU BEPOSATHOCTEN
[TpakTrueckas pabota "Yacrora bu6muoreka [JOK
30
BbINAaJcHUsA opia" https://m.edso0o.ru/863ef8a8
KonTponbhas pabota no remam
31 "Cry4aitHasi "3MEHUYUBOCTb. bubmmoreka [JOK

I'padb1. BepositTHOCTB citydaiiHOTO
coOpITHs"

https://m.eds00.ru/863f0186



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186

39 [ToBTOpenue, o6odIICHNE. 1 Bu6mumotexa [JOK
[IpencraBienue gaHHBIX https://m.edso00.ru/863efa24

33 [ToBTOpenue, obodIIeHNE. 1 bubnuoreka [JOK
OnucarenbHas CTAaTUCTHUKA https://m.edsoo.ru/863efbaa
[ToBTOpEHME, 000OIICHHE.

34 BeposaTrHOCTE citydaitHOTO 1 Bubmaorexa ITOK

p i https://m.edsoo.ru/863efecO
COOBITHUSA
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 [IpencrapieHue JaHHBIX. 1 bubnmnoreka HOK
OnucaTenpHasi CTaTUCTUKA https://m.edso0.ru/863f029e
5 Crny4aifHasi ”3MEHUHUBOCTb. 1 bubmmoreka [JOK
Cpennue yncnoBoro Habopa https://m.eds00.ru/863f03fc
3 Cnyuaitasie coobiTus. BepostHocTu 1 bubnnoreka [JOK
Y 4YaCTOThI https://m.eds00.ru/863f0578
Kitaccuueckue mojenu Teopuu
4 BEPOSTHOCTEH: MOHETA U UTpajIbHas 1 bubmorexa [JOK
P ' P https://m.eds00.ru/863f076¢c
KOCTh
bu6nmorexa LIOK
5 1
OrictoneHHs https://m.eds00.ru/863f0a50
bubnmorexa LIOK
6 1
Jlucniepens auenosoro Hadopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKIOHEHUE 1 bubmuoteka [IOK
YHCIOBOro Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMmMbl paccernBaHUs 1 bubmorexa [TOK
P P https://m.edso0.ru/863f0eab
bubnunorexa LIOK
9 M 1
HOKECTBO, TOAMHONKECTBO https://m.edso0.ru/863f1180
Orneparuy HaJ MHOKECTBAMH:
patt 8 bubmuoreka [{OK
10 o0beAMHEeHNE, TIEPEeCeUCHHE, 1

JOIIOJIHCHUEC

https://m.edso0.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepanuii HaJl
MHO>KECTBAMH: TIEPEMECTUTENBHOE,

bubnunoreka LIOK

11
coueTaTelbHOe, https://m.edsoo.ru/863f1784
pacupenenuTeIbHOE, BKIIOUCHUS

12 I'padmueckoe npencraBieHue Bu6muotexa [JOK
MHOKECTB https://m.edso0.ru/863f198c

13 KoHTposbHas paboTta 1mo Temam
"Crartuctuka. MHOXecTBa"

14 DneMeHTapHbIe COOBITHS. bubmmoreka [JOK
Crnyyaiinble COOBITUS https://m.edsoo.ru/863f1dec
braronpusgrcts He

15 3JIeMeHFT)a HEBIE Z:)(gflmﬁ Bubmuorexa IOK

P o https://m.edsoo.ru/863f1dec
BepositHocTn coObITHI
braronpusgrcts He
16 aneMeHFT)a HbIE Z:)(gfnnﬂ Bubmrorexa IIOK
P o https://m.edso0.ru/863f1f72
BepositHocTu coObITHI
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
17 SIIEMEHTAPHBIMHU COOBITHSIMHA Bubmorexa LIOK
. pu ' https://m.edso0.ru/863f21ca
CrnyualiHblii BBIOOD
OMNBITHI ¢ PAaBHOBO3MOXHBIMU
18 SIIEMEHTAPHBIMHU COOBITHSIMHA bubmiorexa LIOK
. pv ' https://m.edso0.ru/863f21ca
CryuaitHblii BEIOOD
[TpaxkTrueckas padota "ONBITHI C

19 aBHOBO3MOKHBIMH bubmorexa LIOK
P \ https://m.eds00.ru/863f235a
DIIEMEHTAPHBIMU COOBITUSIMU

20 Jlepeso but6mmorexa [IOK

https://m.edsoo.ru/863f2a4e



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

CaoiicTBa jepeBa: €IMHCTBEHHOCTD
IyTH, CYIIECTBOBAaHNE BUCSYCH

bubnunoreka LIOK

21 BEPILUHBI, CBSA3b MEXY YHCIOM https://m.edso00.ru/863f2bac
BEpILKH U 4nciaoM péodep
bubnunoreka LIOK
22 Hpapnio yMroskeris https://m.eds00.ru/863f2cd8
bubnunoreka LIOK
23 Ipasiiio ymHOMKCHHS https://m.eds00.ru/863f2e36
bubmuoreka [IOK
24 lpornBomonoxoe codbrTHe https://m.edso00.ru/863f2f8a
o5 Huarpamma Ditnepa. O0be1nHEeHNE bubnnoreka [JOK
U TIEPECCUYCHHUE COOBITUIM https://m.edsoo.ru/863f3214
26 HecoBmectabie coObiTHs. Dopmyna bubmmoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmecTtnbie coObiTusI. DopMyna bubnnoreka [JOK
CJI0’KEHUS BEPOSATHOCTEN https://m.edso00.ru/863f3764
[TpaBuIO YMHOXKEHUS
08 BEPOATHOCTEN. Y CIIOBHAs bubmuoreka [IOK
BEpOATHOCTh. HesaBucumblie https://m.edsoo.ru/863f38ae
cOOBITHS
[TpaBuIO YMHOXKEHUS
29 BEPOSITHOCTEM. Y CIIOBHAs bubmmnoreka HOK
BEpOATHOCTh. HesaBucumblie https://m.eds00.ru/863f3b06
COOBITHUS
IIpencrasienue ciry4aitHOTro bu6muoreka [JOK
30
DKCIIEPUMEHTA B BUJIE JIepEBA https://m.edsoo.ru/863f3che
31 [IpencraBienue ciydaitHOro bubmuorexa [IOK

SKCTIEpUMEHTA B BUJIE JIepeBa

https://m.edso0.ru/863f3f20



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20

[ToBTOpenue, o6oOIICHNE.

bubnunoreka LIOK

3| pencannenme fammx. ' https://m.edsoo.ru/B6314128
33 [ToBTOpenue, o606menue. ['padol 1 ﬁ;f:;;;fg;?ﬁg 63f4312
KonTtponbHas pabora mo Temam
34 "Cny4aiiHble COOBITHS. 1
BepositHocTs. I'pader”
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue u3ydeHusi o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bu6nmoreka [IOK
! HpecTaBicHAE AaHHbIX 1 https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmroreia LIOK
https://m.edsoo.ru/863f47ea
3 Omnepanmu Hax COOBITUSIMH 1
4 HezaBucumocTs coObITHI
5 KoMOuHaTopHOE TIpaBHIIO 1 bubnnorexa [JOK
YMHOKECHUS https://m.edso0.ru/863f4e16
5 IlepecranoBku. @akTopuan. 1 bubmuoreka [IOK
CoueraHus ¥ YNUCIO COYETAHUM https://m.edsoo.ru/863f4e16
bubnmnoreka HOK
! Tpeyrompric Hackasns 1 https://m.edSO(])_.I ru/863f5014
ITpakTryeckas pabora
8 "BerunicieHne BEpOsITHOCTEN C 1 1 bubnmnoreka HOK
HCIOJIb30BAHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
GyHKIMH 3JIEKTPOHHBIX Tabnum"
I'eomeTprueckas BEpOATHOCTbD.
9 CryvaiiHplii BBIOOp TOUKH U3 1 bu6muoreka [JOK
(burypsl Ha MIOCKOCTH, U3 https://m.eds00.ru/863f5884
OTpe3Ka, U3 Jyry OKPY>KHOCTH
10 I'eomeTprueckast BEpOATHOCTb. 1 bu6muoreka [IOK

CayvaiiHplii BBIOOp TOUKH U3

https://m.edso0.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 YT OKPY)KHOCTH

I'eomerpuueckas BEpOATHOCTD.
Cay4aiinelii BBIOOp TOUKH U3

bu6nmoreka [IOK

11
(burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyTru OKPY>KHOCTHU
['eomeTpuyeckas BEpOATHOCTbD.
12 CrnyuaitHblli BEIOOP TOYKH H3 bubnnoreka [JOK
(burypsI Ha MIOCKOCTH, U3 https://m.eds00.ru/863f5e10
OTpe3Ka, U3 Iyru OKPY>KHOCTH
HcneiTanue. Ycnex u Heyaayva.
13 Cepus UCIBITAaHUH 10 IIEPBOTO bubmorexa [JOK
P A P https://m.eds00.ru/863f6162
ycrexa
HcneiTanue. Ycnex 1 Heygaya.
14 Cepus UCIBITAHUH 10 neyioro bubmorexa OK
P A P https://m.eds00.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heygayva.
15 Cepus ucnbITaHUM 10 IEPBOTO
ycrnexa
Hcnbitanusa beprymm.
16 BeposiTHOCTH COOBITHII B cepun bubmorexa HOK
P 5 p https://m.edso0.ru/863f64d2
ucnbiTaHui beprynnm
Hcnbitanusa beprymn.
17 BeposarHocTr coOBITHIT B cCEpUHr bubmorexa [JOK
P 5 p https://m.edso0.ru/863f6680
ucnbiTaHui beprynmm
18 [TpakTryeckas pabora bubmuoreka [JOK

"Ucnerranusa beprymmm"

https://m.edso0.ru/863f67de



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

19 CrnydaiiHasi BeJIMUMHA U bubmmoreka [JOK
pacrpeiesieHle BEpOsITHOCTE https://m.edso00.ru/863f6b44
20 MaremaTHuecKoe OKUJaaHue u bubmuorexa [JOK
JUCIIEPCHS CIIy4alHOM BEJIMYNHBI https://m.eds00.ru/863f6da6
[IpumMepsr MaTeMaTHIECKOTO
21 OXKHIaHUS KaK TCOPETHYECKOIO bubmmorexa [IOK
p https://m.edso0.ru/863f6f86
CpPEIHETro 3HAYCHUS BETUIHHBI
99 [TonsiTHE 0 3aK0HE OOJIBIIHMX bubnunoreka LIOK
qucen https://m.edso0.ru/863f72c4
23 N3mepenue BepoATHOCTEN € bubnuoreka [IOK
IIOMOIIBIO YacTOT https://m.edso0.ru/863f7652
24 [IpuMeHeHne 3aKoHa OOJIBIITNX bubnnorexa [JOK
YHCEN https://m.edso0.ru/863f7116
o5 O06o001IeHre, CHCTEMaTH3aIUs bubnuorexa [IOK
3HaHui. [IpencrasieHne qaHHbIX https://m.eds00.ru/863f783c
O0006111eH1E, CHCTEMATU3AIIMS
26 3HaHui. OnucarenbHas
CTATUCTHKA
O0001enue, cucTeMaTH3aIUs
27 sganui. IIpencraBiieHue JaHHBIX bubnnorexa [JOK
P ) https://m.eds00.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001enue, cucTeMaTH3aIUs
28 3HaHUH. BeposATHOCTH CIIy4aliHOTO bubmorexa I[JOK
- oeP i https://m.eds00.ru/863f7a4e
COOBITHS
O0001enue, cucTeMaTH3aIus
29 3HaHUW. BeposTHOCTH CilydailHOTO bubnuoteka [JOK

COOBITHS. DIIEMEHTHI
KOMOWHATOPUKH

https://m.edso00.ru/863f7c9c
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O0001menue, cucTeMaTH3alUs

. bubnuorexa [IOK
30 .0 1
SHAHHH, SICMCHTET https://m.eds00.ru/863f7e54
KOMOHWHATOPUKH
O0001menue, cucTeMaTH3alUs
31 3HAHUU. DJIEMEHTHI 1 bubnnorexa [{OK
koMOuHaTopuku. CiyJaifHble https://m.eds00.ru/863f8408
BEJIMYMHBI M pacrpe/e/iCHUs
O0001menne, cucTeMaTH3aIus
32 spanuii. CayJaiinple BEIUUNHEL U 1 bubnnorexa [IOK
YA https://m.edsoo.ru/863f861a
pacripeeeHus
bubmuoreka [{OK
33 4 0 1
TOTOBAs KOHTPOIbHAA paboTa https://m.edso0.ru/863f8b56
34 O0001menne, cucTeMaTH3aIUs 1
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
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