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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo maremaTuke st oOywaromuxcss 5-9 kimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nmporpamme 1Mo MareMaTHKE YUYTEHbl WJEU U TOJOXKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4eckoro oopasoBanus B Poccuiickoii @eaepanuu.

[TpeameToM MaTeMaTHKH SBISIOTCS (PyHIAMEHTAILHBIE CTPYKTYPBI HAIIETO MUPA —
NPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLIECHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOJIMMBIX
JUTSl pa3BUTHS HAYYHBIX W MPUKIAAHBIX Uiel). MaremaTnuueckue 3HaHUs 00eCeYnBaIOT
MNOHMMAHUE IMPUHLUIOB YCTPOWCTBA W HCHOJIb30BAHUS COBPEMEHHOW TEXHHKHU,
BOCIIPUATHE W HWHTEPIPETALMIO COLUAIBHOM, 5SKOHOMUYECKOW, MOJIUTUYECKOU
uH(hoOpMaIuKU, NaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHU M TMOCTPOSHUM, YUTaTh MHPOPMAIIUIO, MPEACTABICHHYIO B BHUAE TaOJIHII,
quarpaMM U Tpa@uKoOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuyenue mareMaTuku (GOpMHUPYET Yy OOyYaroluxcsi MaTEeMaTUYECKUU CTUIIb
MBIILJICHUS, TPOSIBISIIONIUICS B OMpENEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBAaMBAIOT TAKWE€ NPUEMBI M METOJBl MBIIUICHUS, KaK WHIAYKUHS W JIEIYyKIUS,
000011IeHrEe ¥ KOHKpETU3alus, aHajlu3 U CUHTE3, KIacCU(PUKalUsI U CUCTEMaTU3AIIMS,
abctparupoBanue U aHaynorus. OOBEKTh MATEMATUYECKUX YMO3AKIIIOUCHUM, MpaBHiia UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUs (QopMyIupoBaTh, OOOCHOBBIBATH W JOKAa3bIBATh CYXKICHUS, TEM
CaMbIM DPa3BHUBAIOT JIOTUYECKOE MbIUIieHne. M3yueHne MareMaTukud oOecreurnBaeT
dbopMupoOBaHUE AITOPUTMUUYECKON KOMIOHEHTHI MBIIUICHUSI U BOCIUTAHUE YMEHHI
JICCTBOBaTh IO 3aJaHHBIM  aJrOPUTMAaM, COBEPLICHCTBOBATh U3BECTHBIE U
KOHCTPYUPOBATh HOBBIC. B mpoliecce pemieHus 3aa4 — OCHOBOM y4eOHOU JesTeTbHOCTH
Ha ypOKax MaTEMAaTUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIATHASI CTOPOHBI MBIIILICHUS.
OOyueHne wmaTeMaThke JaéT BO3MOXKHOCTh pa3BHUBaTh y OOYYAIOUIUXCS TOYHYIO,
palMOHAJIBHYI0 W MH(OPMATUBHYIO peuYb, YMEHHE OTOMpaTh HauOojee MOIXOJSIINE
SI3IKOBBIC, CUMBOJIMYECKUE, TpaUuecKre CPeICTBa JJIsl BEIPAKECHUS CYXKIECHUU U
HarJISAHOTO UX MPEICTABIICHHUS.

[Ipu m3yyeHUM MaTeMaTUKU OCYIIECTBISIETCS OOIIee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABICHUSIMU O TIPEAMETE U METOJIaX MaTeMaTHKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUSI MAaTEeMaTUKH JIJIs1 PEUICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.

[TpuopuTeTHBIMU HeJAsIMHM O0OYUYEHHUS MaTeMaTUKe B 5—9 kiaccax sBISIOTCS:

dbopMHpoOBaHUE TEHTPATBHBIX MAaTEMATHUYECKUX TOHSITHH (YMCII0, BEIMYWHA,
reoMeTpuyeckas ¢Gurypa, nepeMeHHasi, BEpPOSTHOCThb, (PYHKIHS), 00ECIeUNBAIOIINX
MIPEEMCTBEHHOCTH U MEPCIIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHMs 00yYarOIINXCS;

MOABEACHUE OOYyJaroNMXCsl Ha JOCTYTHOM JUJII HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY’KAIOIIET0 MUpPA, TOHUMAaHNE MAaTEMaTUKH KaK 4acTh
o0I1e#l KyTbTyphl YEJIOBEUECTBA,



pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
NO3HABATEJIbHOM aKTHUBHOCTH, MCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJIEHUS,
MHTEpeca K U3YYeHUIO0 MaTeMAaTHUKU;

dopmupoBanrne (GYHKIUOHATBHOW MAaTEMaTHUYECKOH TI'paMOTHOCTHU: YMEHHS
pacno3HaBaTh MPOSIBJICHUSI MATEMAaTUYECKUX TMOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEaJbHBIX JKMU3HEHHBIX CUTYalUSIX U NPHU U3YYCHUH JPYrUX Y4YEOHBIX MPEIMETOB,
NpPOSIBIICHUSI 3aBUCUMOCTEH UM 3aKOHOMEpHOCTEH, (QOpMYIHMpOBaTh HX Ha S3BIKE
MaTeMaTUKM M CO37aBaTh MaTE€MaTUYECKHE MOJIEIN, TMPUMEHSTh OCBOCHHBIN
MaTeMaTUYeCKHid anmapar JUuisl pEelIeHUs [PaKTHKO-OPUEHTUPOBAHHBIX  3a/1ad,
UHTEPHPETUPOBATH U OLICHUBATh MOJIYYEHHbIE PE3YJIbTATHI.

OcCHOBHBIE TUHUU COJEPKAHMSI POTPAMMBI 110 MaTemaTHke B 5—9 kiaccax: «Yucia
U BBIYHCICHUS», «Anredpa» («Anredpandeckue BBIpOXKEHUS», «YpaBHEHHS U
HEPaBEHCTBa»), «DyHKUUN», «['eomeTpus» («I'eomeTpuueckue GUrypsl v UX CBOICTBAY,
«M3MepeHue TeoMEeTPUYECKUX BEIUYUH»), «BeposTHOCTH M cTaTUCTHKa». J(aHHbBIE
JIMHUYU Pa3BUBAIOTCS MapajuieIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT APYTOM, a B TECHOM KOHTAKTE U B3aNMOJECHCTBUN.

ConeprxaHue nMporpaMMbl IO MaTEMATUKE, paclpeneN€éHHOe 0 rojgamM oOy4eHUs,
CTPYKTYpPUPOBAHO TAaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MNPUHIUIHAIBHBIM
BolpocaM  oOydaromiyecss  OOpamlajuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHUSMU M HaBbIKAMU OCYIIECTBISUIOCH IOCIEA0BATEIBHO U
NOCTyNaTeNbHO, C COOJIOACHUEM IMPHUHIMIA TNPEEMCTBEHHOCTH, a HOBbBIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MAaTEMaTHYECKHUX MPEACTaBICHUN OO0y4arolmuxcs,
paciupsis 1 yriryossis e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM Y4€OHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kiaccax maremaTuka
TPaAUIIMOHHO U3YYaeTCs B paMKaX CJIEIYIONIMX y4eOHBIX KypCOB: B 5—6 Kjiaccax — Kypca
«MaremaTtukay, B 7-9 kilaccax — KypcoB «Anreopa» (BKIrOYast 3JI€MEHTHI CTATUCTUKU U
Teopuu BeposATHocTer) u «l'eomerpusi». Ilporpammoii 1Mo mMaTeMaTUKe BBOJMUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiTHOCTh U CTAaTUCTUKAY.

B pamkax peanmuzanuu mporpamMmbl  Ipo(ecCHOHAIbHOTO MHUHHUMYyMa YpPOK
mateMatuku Nel43 B 6 kmacce u ypok Ne7 yyeOHOro kypca "BeposTtHocTh u
cTaThCcTUKA" B 7 KJlacce UMEIOT MPOPOPUEHTALMOHHYIO HAIIPABIEHHOCTb.

OO0miee YuCIO 4YacoB, PEKOMEHAOBAHHBIX IJIsi M3Y4YEHHs MareMaThku (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOTO 0Omero ooOpaszoBanusi, — 952 waca: B 5 kiacce —
170 gacos (5 yacoB B Heneno), B 6 kimacce — 170 wacos (5 wacoB B Hezier0), B 7 Kilacce —
204 gaca (6 gacoB B Hejieno), B 8 kiacce — 204 gaca (6 yacoB B HeJENI0), B 9 Kitacce —
204 gaca (6 yacoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

M3ydeHue MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB OCBOCHUS YIEOHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbhl  OCBOEHMS  NpPOrpaMMbl 10  MaTE€MaTHKE
XapaKTEePU3YIOTCSL:

1) naTpHoTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY U HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOMU
MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JPYIMX HayKax M
MIPUKIIAJIHBIX cepax;

2) Tpa:KIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
NPEICTaBICHUEM O MAaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHHM, POLEIYp IPakJaHCKOTO 0011IecTBa (Hanpumep, BIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX HpOOJIEM, CBA3aHHBIX C IMPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM Ba)KHOCTH MOPAIbHO-3TUYECKHUX
MPUHLIUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YyacTHE B PEIICHUM MPAKTUYECKUX  3a7ad
MAaTEMATUYECKOW  HAIMPAaBJICHHOCTH, OCO3HAHMEM  BAXHOCTH  MaTEMaTHYECKOTO
o0pa3oBaHMsl Ha TPOTHKEHUM BCEH KU3HMU [JJIs YCHEHIHOW MpodeCcCHOHATbHON
NESATEIbHOCTH W PAa3BUTHEM HEOOXOJUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJIUBUIYAIBHON TpaeKTOpuu oOOpa3oBaHUS W IKU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELICHHUH, pPacCyKICHHMH, YMEHHIO BHUJIEThH
MaTeMaTH4eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HayYHBIX MPEICTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YelOBEKa, INPUPOALI W OOIIECTBa,
NOHUMaHKEeM MaTEeMaTHYCCKON HAyKH Kak chephl YeTIOBEUSCKOM MeATEILHOCTH, TAIIOB
€€ pasBUTHA M 3HAYAMOCTH JUIS PA3BUTUS LUBUIM3AIMH, OBIIAAEHHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKON KyJIbTYpOH KaK CPEICTBOM ITO3HAHHUS MHUDA,



OBJIaACHHUECM HpOCTCﬁIHHMH HaBBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,

6) pusnueckoe BocnuTaHue, (opMupoBaHHEe  KYJIbTYPbl  310POBbS W
IMOIUOHAIBHOTO (J1Ar OOy YHsI:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pa3za >KU3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHNA U OT/ABIXA, PETyJIApHas Gu3ndecKass akKTUBHOCTH ), COPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO >K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMaTHYEeCKHX 3HAHUM [UIs pelIeHus 3aaad
B 00JIaCTH COXPAHHOCTU OKPY’KaIOIIeH Cpeibl, IIIAaHUPOBAHUS MOCTYIKOB M OLICHKH UX
BO3MOXKHBIX TIOCJEACTBUNA JJIi OKpY’KAIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel X pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHUATbHOI H PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPAaKTHYECKYIO JESITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TpHOOpETaTh B COBMECTHOU JESATEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HEO00XOAMMOCThIO B (POPMHPOBAHNUY HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalUI0, BOCIPHUHHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEILICHUS
U JIeHCcTBUsA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCJIEACTBUS, POPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI IO MaTEeMaTHKE Ha yPOBHE OCHOBHOT'O O0OIIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCANbHBIMA ~ KOMMYHUKATUBHBIMH  JIEHCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHCTBUSMU.

Ilo3zHaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3zoBble JJoruueckue aeiicTBHA:

BBIABJISATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
00BEKTOB, TMOHATHM, OTHONIEHUH MEXAY MOHATHUAMHU, (DOPMYIUPOBATH OMpPEACICHUS
MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIM TMPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS
JJ1s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUHU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, ((OPMYJIUPOBATH U TPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



Y OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISATh MATEMAaTHYSCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPCUYUS
B (QakTax, JaHHBIX, HAOJIONCHUAX W YTBEPKICHHIX, TpeiaraTh KPUTCPHH
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEH M TPOTHBOPCUHH;

JICJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIFOUYCHUH 110 aHAJIOTHH;

pa30uparh JOKa3aTeJIbCTBA MAaTEMAaTHYCCKUX  YTBEPXKICHUH  (MpsSMBIC |
OT TPOTHBHOTO), TIPOBOJWTH CAMOCTOSTEIBHO  HECJIOXKHBIC  JI0Ka3aTeIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpaWBaTh aApPryMEHTAIMI0, HPHUBOJWTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHSI,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelleHus1, BEIOMpATh HanOoJIee MOIXOAIINA C YIETOM CaMOCTOSITEIILHO BbIICICHHBIX
KpUTEPHUEB).

ba3oBble ucclie10BaTe/bCKUE AeCTBHUSA:

HCITOJIB30BaTh BOIMPOCHI KAk MCCICIOBATEIBCKAA HWHCTPYMEHT IIO3HAHWMS,
dbopMyIMpoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY HECJIOXKHBIN HKCIIEPUMEHT,
HEO0O0JIBIIIOE UCCIIEIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHY€CKOTO OOBEKTA,
3aBUCUMOCTEN OOBEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (hopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTam
MIPOBEIEHHOTO HAOJIOECHHUS, UCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTh TMOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIlEcca, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JUJISl pELICHUS 3a/1a4U;

BbIOMpaTh,  AHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh M  HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (hopMy MpeacTaBiaeHus: MHOOPMALUU U WILTIOCTPUPOBATh PellIaeMble
3a/la4yl cXeMaMu, TuarpaMMaMu, HHOM rpauKoil 1 UX KOMOMHAIUSIMU,

OLICHHMBATh HAA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaAMOCTOSITENIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBHS:

BOCIIpUHHUMATL H q)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBHMU C YCIOBUSAMH U
eI IMU OOILEHHUs, SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3pPEHHUSI B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, NaBAThb ITOACHCHUA 110 XOAY PCHICHUA 3aa9, KOMMCHTHUPOBATH



MOJTyYEHHBIN Pe3yJIbTarT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npo0JsieMbl, pelaeMoil 3a/lauu, BBHICKA3bIBAaTh HJIEW, HAlIEJICHHBIE HA TOUCK PELICHUS,
COTOCTABJIATh CBOM CYXKICHHUS C CYXACHHSAMH JPYTUX YYaCTHUKOB JIMAJora,
oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UILIUN, B KOPPEKTHOU (opMe (HOopMyInpoBaTh
pa3HOTIIACHsl, CBOU BO3PaKCHUS,

NPEJCTaBIATh PE3yibTaThl pEUICHHs 3aJadud, OJKCIEpUMEHTa, HCCIEI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBHIOMpAaTh (OpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
NPE3CHTAINNA U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAHIHOM U MHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKUX 3a7a9;

OPUHUMATh 1I€h COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OpPTaHU3AIUI0
COBMECTHOH palOTHI, paclpenemsTh BUABI paboT, T0TOBapUBATHCS, 0OCYXKAATh MPOIIECC
U pe3ynbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

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

PerynasitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CHOCOO pEIICHHS C YYETOM HUMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpPMALIUU.

CaMOKOHTPOJIB:

BJIAJETh CIOCO0AMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI IIpoLecca W pe3yJbpTaTa
pelieHus MaTeMaTUYEeCKOM 3a/1auu;

MpEeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH HpPH PEIICHUH 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAMIEHHBIX
OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH IIOCTABICHHOW LENW U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHUS WM HEAOCTUKEHHUS UENH, HAXOJUTh
OIIKOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHMS IMPOrpaMMBbl IO MaTEMAaTHKE IMPEACTaBICHBI
1o rojiaM oOy4eHus B CIEAYIOIIMX pa3zesiax MporpaMMbl B paMKaX OTJIEIbHBIX yU4eOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepOSITHOCTD U CTATUCTUKA.



PabGouyas nporpamma y4yedoHoro kypca «MaremaTuka»
MNOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TENSIMU OOyYEHHsI MaTeMaTHke B S5—6 Kiaccax SBISIOTCS:
MpoJoKeHHEe (GOPMUPOBAHUS OCHOBHBIX MaTEMaTHYECKHX TMOHATHH (dHcCIo,
BEIMYMHA, TreoMmeTpuueckas ¢urypa), oO0eCneyuBaIOMUX IPEEMCTBEHHOCTh M

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHus 00y4YarOINXCS;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
NO3HABATEJIbHOM AKTUBHOCTH, HCCJENOBATEIBCKUX YMEHUH, MHTEpeca K H3YUYCHHIO
MaTeMaTUKH;

NoJIBeICHHE OOYy4YaromMXcsd Ha JOCTYIIHOM [IJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHre (PYHKIIMOHAIIBHOW MaTeMaTUYeCKOW T'PAMOTHOCTH: YMEHUS
pacno3HaBaTb MaTE€MaTUYECKUE OOBEKTbl B pEaJbHBIX JKU3HEHHBIX CUTyalUsX,
IPUMEHATH OCBOEHHBIE YMEHHUS ISl PELICHUS NPAKTHKO-OPUEHTUPOBAHHBIX 3aJady,
WHTEPIPETUPOBATh IMOJIYYECHHBIE PE3YyJbTaThl M OLIEHUBATh KX HA COOTBETCTBHE
MPAKTUYECKON CUTYAIIUU.

OcHOBHBIE JMHUM COJAEpPKaHMS Kypca MaTeMaTuku B 5-6 Kkjaccax —
apuMeTHdecKass 1 TreoMeTphYecKasi, KOTOpPbIE PAa3BUBAIOTCS MMApaLIEIbHO, KaxKiaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHMO OJHA OT JPYIOM,
a B TECHOM KOHTAaKT€ W B3auMOJEUcTBUHU. Takxke B Kypce MaTeMaTHUKUA MPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU alIreOpbl U OMUCATEIbHONU CTATUCTUKH.

N3yuenue apudmMeTnyeckoro marepuajia HauyMHAETCAd CO CHCTeMaTH3alud H
Pa3BUTHS 3HAHUM O HATypaJbHBIX YMCIIAaX, MOJTYYEHHBIX HA YPOBHE HAYaJIbLHOTO OOLIET0
oOpazoBanusi. I[lpm 3TOM COBEpPIICHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKH U
GbopMHpOBaHHE HOBBIX TEOPETUYECKHX 3HAHMM  COYETaeTcs C  Pa3BUTHEM
BBIYHMCIIUTEILHON KYyJNbTYpPhl, B YaCTHOCTH C OOyYE€HHEM NPOCTEHIINM MpuéMam
OPUKUJIKA W OLEHKH PE3yJlbTaTOB BbIYMCICHUN. M3yueHue HaTypajgbHBIX YHCEN
MPOJI0JDKAETCA B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU MOHSATUSMH TEOPHUH JIETUMOCTH.
Hauano m3yudeHusi OOBIKHOBEHHBIX M JECSITHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
NEPBBIN ATAN B OCBOEHUH APO0OEH, KOrJa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJIEIMH,
MOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX JIpoOe B MOTHOM 00BEME
MPEAIIECTBYET U3YUEHUIO NECATHUYHBIX IpOOeH, YTO 11es1eco00pa3HO C TOYKHU 3pEHUs
JIOTUKW W3JI0KEHUSI YKMCJIOBOM JIMHUM, KOTJa MpaBWiIa ACHUCTBHA C JIECITUYHBIMU
IpOo0sSIMU MOKHO OOOCHOBATh YK€ M3BECTHBIMU AJTOPUTMAMU BBIIIOJHEHUS JEHCTBUN
C OOBIKHOBEHHBIMH JPOOSMU. 3HAKOMCTBO C JCCATHYHBIMU JPOOSMH PACIIMPUT
BO3MOKHOCTH JUIsl TTOHUMaHUsl OOY4YaloIIMMHCS MPUKIATHOTO MPUMEHEHUsT HOBOWU
3alUCH MPU U3YYEHUU JPYTUX MPEIMETOB M NPU MPAKTUYECKOM HMCIOJIb30BAHUH.
K 6 «kmaccy orTHec€H BTOpOMl »dTam B HU3yYeHUH JApOOEH, TIe MPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHMS U MPeoOpa3oBaHus ApoOei, OCBOEHUE HOBBIX
BBIYUCIIUTEIbHBIX AITOPUTMOB, OTTAYMBAHUE TEXHHUKW BBIYMCICHUI, B TOM YHCIIE



3HAYEHUM BBIPAKEHUH, COAEpKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIC IpOOH,
YCTaHOBJICHHE CBSI3€M MEX]y HUMHU, pACCMOTPEHUE MPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B Havaine 6 kiacca mpoMCXOAUT 3HAKOMCTBO C MTOHSITHEM IMPOIICHTA.

Oco0EeHHOCTBIO U3YYEHUS TIOJIOKHUTEIBHBIX U OTPUIIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHHM TaKXKE€ MOTYT pacCMaTpUBAaThCsA B HECKOJILKO 3TarnoB. B 6 ki1acce B Hauane u3ydeHus
TeMmbl «IlonoKUTENbHBIE U OTpULIATENIbHBIC YKCTIa» BhIeseTcs noareMa «Lemnpie uncnay,
B paMKaX KOTOpPOW 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBUSIMHU
C MOJIOKUTEIIbHBIMU Y OTPHULIATENIbHBIMU YHCIAMU ITPOMCXOUT HA OCHOBE CO/IEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMU OCHOBHBIMH MOHATHUSMH TEMBI, B TOM YHUCJIE€ M C IpaBUIaMH 3HAKOB
NpY BBITOJTHEHUHU apUPMETHUECKUX ASUCTBUIA. V3ydueHue paliMoHaIbHbIX YMCENl Ha 3TOM He
3aKOHYMTCS, a OyI€T MPOAOIKEHO B Kypce areOpbl / Kiacca.

[Ipu oOyueHUM pelIeHUI0 TEKCTOBBIX 3ajad B 5—6 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémel perreHus. [Ipu oTpaboTKke BHIUNCIUTETHHBIX HABHIKOB B 5—6
KJIaccax paccMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOIIMX BUJIOB: 3a]1a4 HA ABUKEHUE,
Ha YacCTH, Ha IOKYIIKH, Ha padOTy ¥ MPOU3BOAUTEIBLHOCTD, Ha MPOLIEHTHI, HA OTHOILIEHUS
u nponopuuu. OOyvarouecss 3HAKOMSTCS € NpUEMaMHU pElIeHHs 3aaad nepedopom
BO3MOXKHBIX BapUaHTOB, y4arcs paboraTh ¢ MHGopMaluei, NpeacTaBlIeHHON B popMme
TaOJIUI WU JUarpamm.

B nporpamme ydeOHoro kypca «Maremaruka» NpeaycMOTpeHO (HOpMHUpPOBaHUE
IPOIEIEBTUUECKUX alreOpandyeckux MNpeacTaBiIeHUu. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHas CHMBOJMKAa IIHPOKO HCIOJIB3YETCS MPEXKAE BCEro MJs 3alUCH OOIIMX
YTBEPKJAECHUHN U IPEI0KEHUI, POPMYJI, B HACTHOCTH ISl BBIYUCICHUS T€OMETPHUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS) YUCIIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» NpeCTaBlI€Ha HarJisIHas
reoMeTpus, HamnpaBieHHas Ha pa3BUTHE OOPA3HOTO MBILUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOpPBIA  OCYILECTBIISIETCA HA  HAIIAHO-TIPAKTUYECKOM  ypOBHE,  ONHUpPAETCA
Ha HarsIIHO-OOpa3HOe MbllUleHHe oOyvaromuxcs. bonbiias poiab  OTBOAUTCS
NPaKTUYECKOM JEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOenpoBaHuto. OOyydaroniecs
3HAKOMSITCA C T€OMETPUYECKMMHU (pUrypamu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX
OPOCTEUIIUMU KOH(PUTYpalusMH, YyyaTcsi H300pakaTh KX Ha HEJIWHOBAHHOW U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HaIJISIHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE OOYYAIOIIMMUCS Ha YPOBHE HAYaJbHOTO
o01ero 00pa3oBaHmsl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«Marematuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU MaTepuanl W HarjsagHyro
TE€OMETPHUIO, a TAKXKE MPONEACBTUUECKUE CBEICHUS U3 aireOphl, JIEMEHTHl JIOTUKUA U
HayaJla ONUCATENbHONW CTAaTUCTHUKH.

OO11ee ynco 4acoB, pEKOMEH0BAHHBIX ISl U3y4eHUsl MaTeMaTuku, — 340 yacos:
B 5 kimacce — 170 gacos (5 yacos B Hezienio), B 6 kitacce — 170 yacos (5 yacoB B Hesesio).



COJEPXAHUE OBYYEHUA
5 KVIACC

HarypaabHble 4uC/Ia M HYJIb

HartypanbHoe wumcnmo. Psg Harypanpabix uncen. Ywmcno 0. W3o6paxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJUHATHOU (YUCTIOBOM) NPSIMOIA.

[lo3unmonHas cucremMa cyucieHusA. PuMckag Hymepauus Kak [OpHUMED
HETMO3UIMOHHON CUCTEMBI CUUCTIEHUA. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHUCEA C HYJEM.
Crnioco0bl cpaBHeHUs. OKPYTJICHUE HATYPAIbHBIX YUCE.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
nercTBrUe, o0paTHOE CIOKEHHIO. Y MHOXKEHHE HATypajbHbIX YHCEN, CBOMCTBA HYJIS U
CAVHMIIBI TPU YMHOXEHUUW. JlemeHue Kak JeicTBUE, OOpaTHOE YMHOXKEHUIO.
KoMmnoHeHThI nelcTBUM, CBSI3b MEXy HUMU. [IpoBepka pe3ynabTara apumMeTH4ecKoro
nevictBus. IlepeMecTUTENbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUS, paCIpEIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKkB 111 00O3HAUEHHs] HEM3BECTHOIO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apu(METUUECKUX JTCUCTBUM.

Jlenurenu U KpaTHbIE YMCIIA, PA3JI0KEHUE HA MHOKUTENU. [IpocTeie M cocTaBHBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTeJIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
cllaraeMblX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YMCIOBBIX BBIPAXKEHUM, MOPSIIOK
BBIIIOJIHEHHS JIelcTBHI. lcnonp30BaHWE NpHU BBIYUCICHUSX MEPEMECTUTEIBHOTO M
COYETATEIHbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHSI M YMHOKEHHUS, PaCHpeaenTeIbHOro
CBOWCTBA YMHOXEHHSI.

Apodu
[IpencraBienne o ApoOU Kak crocode 3amucu 4acTd BenHMuIrHbI. OOBIKHOBEHHBIC

npobu. IlpaBuibHbIE W HempaBWJIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMEUIaHHOW ApoOM B BHUJIE HEMPaBUIBHOM APOOM W BBIJIEIEHUE LEJIOM YacTH 4YHCiia
U3 HempaBWwIbHOU JpoOu. M3o0paxenue apoOedt TOUYKaMU Ha YHCIOBOM TMPSIMOM.
OcHoBHOe cBoMcTBO ApoOu. Cokpamienue apooOei. I[lpuBeneHue ApoOH K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOei.

CnoxeHre W BBIYMTAHHE JpoOed. YMHOKEHHWE W JelieHHue aApoOei, B3auMHO-
oOparHble apodu. HaxokaeHne JacTH MeJIoro U IeJIoro 1Mo €ro YacTH.

Hecstuunas 3amuch apoOeit. I[lpencraBnenue necsaTuyHOM npoOU B BHUIE
0ObIKHOBeHHOU. M300pakeHne IECATUYHBIX ApoOed TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
TpoOeii.
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PenieHue TeKCTOBBIX 3224

Pemenre TEKCTOBBIX 3a7a4 apu(pMETHUSCKUM CIOocoOOM. PereHue morumyeckmx
3aia4. PemieHue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmosib3oBaHmue
IIpU PEIICHUU 3a/1a49 TaOJUIl U CXEM.

Pemienue 3ama4, cogepxaiinx 3aBUCUMOCTHU, CBSI3bIBAIOIIUE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, IIeHA, KOJUYECTBO, CTOMMOCTb. EMWHHUIBI HM3MEpPEHHUs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY CAMHUIIAMH U3MEPEHUS
KaK10M BEJINYUHEI.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencraBneHus o (urypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsAMOii, OCTpBIN, TYIION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKUE €IUHUIbI JUIMHBL. JlJIMHA JIOMaHO#, HEepUMETp
MHOI'OYTOJIbHUKA. FI3MepeHne U NOCTPOEHHE YIJIOB C MIOMOIIBIO TPAHCIIOPTHPA.

Harnsauele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYP.

N3obpaxkenne ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IloctpoeHue
KOH(UTypanuii U3 yacTel npsiMOid, OKpY>KHOCTH Ha HEJINHOBAHHOM U KJIeTYaTOl Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIBHUKA, KBAAPATa.

[Tnomans IPSAMOYTOJIbHUKA " MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJHHUKOB, B TOM 4HcIlie (HUryp, M300pakEHHBIX Ha KJIET4aToN Oymare.
EnvHune1 namMepenus miomaim.

Harnsnaele mpenctaBieHus O HPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, Ky0, MHOrorpaHHuku. M3o00pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesied MHOTOTPaHHUKOB (M3 Oymary,
IPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaTE€PUAIIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauis nuamMmepenus o0beMa.

6 KJIACC

HarypaJjbHble unciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMU HATYPaIbHBIMH  YHCIIAMHU.
UwucnoBbie BBIpAKEHUS, MOPSIIOK EUCTBHM, UCIOJIb30BaHUE CKOOOK. Mcmonp3oBaHue
MIpY BBIYUCIICHUSIX TEPEMECTUTEIBHOTO M COYETATEIBHOIO CBOMCTB CIOXKEHUS W
YMHOXEHUSI, pACHpPEICIUTEIIbBHOTO CBOKMCTBA YMHOXEHUS. OKpyriieHMEe HaTypalbHBIX
YHUCEII.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIHM IeTUTeNb U HauMEeHbIIee ollee
KpaTHoe. JIemMMOCTh CyMMBI M TPOU3BEACHHUS. [[eTeHne ¢ OCTaTKOM.
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Apodn
OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHUe M ymnopsijouuMBaHue aApoOeil. Pemienuwe 3agad Ha HaxoXJIEHUE YacTH
OT IEJIOr0 W LEeJoro mo ero 4vacth. /[poOHoe 4HCIIOo Kak pe3ysbTarT JeleHUS.
[IpencraBienre AECATUYHOM JIpoOU B BHJIE€ OOBIKHOBEHHON IpoOU M BO3MOKHOCTH
Ipe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecaTHuHOM. JlecsiTuuHbie ApoOH U
MeTpUYecKas cuctema Mep. Apudmernyeckue IEHCTBHS W YHCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JTPOOSMHU.

OtHo1uenue. Jlenenne B JaHHOM OTHoleHnu. Macmra0, nponopuust. [Ipumenenne
IIPONIOPLINN NPH PEILICHUH 3a1a4.

[Tondarue npoueHTa. BeruucieHue mporeHTa OT BEIMYMHBI M BEIUYUHBI MO €€
NPOLIEHTY. BbIpakeHHe MNpPOLEHTOB JAECATUYHBIMU Jpo0sMH. Pemenne 3amau
Ha MPOIIEHTHI. BbIpa)keHNEe OTHOIICHUS BEJIMYUH B IIPOLICHTAX.

ITost0:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucaa. Llensie uumcna. Monpyns dwmcna,
reoMeTpudecKasl HHTepIpeTalys Moays yucia. M3o0paxkeHue yucen Ha KOOpUHATHON
npsiMoi. Yuciosble npomexyTku. CpaBHeHHE uucen. ApUPMETHUECKHE JEHCTBUS
C TIOJIO)KUTENIbHBIMU U OTPULIATEIbHBIMHU YHCIIAMHU.

[IpsMoyrosibHast cuUCTEMA KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, a0cuucca u opauHara. [loctpoenue Toyek U puryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[IpumeHeHnne OyKB ISl 3alMCH MaT€MAaTUYECKHX BBIPAKEHUW W TPEIJIOKEHUU.
CpoiictBa apudmMeTnueckux JeHCTBUNA. byKBEHHBIE BBIPAKEHHS U  YHUCIIOBBIE
IIOACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl, GopMysbl MEpUMETpa M IUIOIMIAAM NPSIMOYTOJbHUKA, KBaapara, o0bEMa
napajjiesnienunena u Kyoa.

Pelienue TeKCTOBBIX 3a7a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3amad. Pemenue 3amauy nepeGbopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemrenue 3agay, comepxaimx 3aBUCUMOCTH, CBA3bIBAIOIINX BEJIMYUHBI: CKOPOCTD,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHuLIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXK0 BEITNYUHBI.

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

Omenka © TPUKUIKA, OKpyryieHue pesynbTata. CocTaBieHne OyKBEHHBIX
BBIPAKECHUH T10 YCIIOBUIO 3aJ1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO Tabnui, W jguarpamm. Cronbuartbie
JAArpaMMbl: YTEHUE U NTOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasagnas reomerpus

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JqyY, YroJj, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnosnokeHue AByX NPSIMBIX HA IUIOCKOCTH, Mapajule/IbHBIE MPSAMBIE,
NEPIEHIUKYISIPHBIE MIPsMbIE. MI3MepeHne pacCTOSIHUI: MEXAY IBYMsI TOUKAMH, OT TOYKH
JI0 MPSIMOM, IJIMHA MapILIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre © MOCTPOEHHME VYIJOB C MOMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOCIPEHHBIN,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, nauaroHaneid. HM3oOpaxeHue
reoMeTpudeckux (Uryp Ha HEIMHOBaHHOM Oymare ¢ HCIOJIb30BAHUEM ILHPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiaeTyaroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe momanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmkEénHoe n3mepenue mwiomanad GUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOLIAN KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsiaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajliesenunesn, Kyo,
npusMa, nupamuaa, KOHyc, LMINHID, map U chepa. M300pakeHne IpoCTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3anue MoJenen
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, mpoOBOJIOKH, IJIACTHIMHA U APYTHX MAaTEPUATIOB).

[Tousatue o0BEMa, enuHuIll u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIBLHOTO
napajienenurnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pE3yNbTaThl OCBOEHHUS MPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
0o0yueHus B 5 KJiacce:

Yuciia 1 BbIYUCTICHUSA

[loHuMaTh U MPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypaJlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHMBaTh M YIOPSIOYMBATh HAaTypAJIbHBIE YHCIIA, CPABHUBATH B IPOCTEHIINX
Clly4asix OObIKHOBEHHbIE ApOOH, AeCATUYHBIE APOOH.

COOTHOCUTDH TOUKY HAa KOOPJMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €M
YUCJIOM M W300pa)kaTh HaTypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHOW (YMCIIOBOM)
IIPSIMOM.

BoinonuaTe  apudmeTrnueckue  ACMCTBUS  C  HATYpPAJIbHBIMU  YHCIIAMH,
C OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTEUIIINX CITydasiX.

BbINonHATE IpOBEPKY, TPUKUIKY pPE3yIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaJIbHbIE YHCIIA.
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PenieHue TeKCTOBBIX 3224

Pemarp TekcToBble 3amauM  apu(PMETHUYECKHMM CIIOCOOOM U C IOMOILBIO
OpPraHM30BaHHOI'O KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbl, TaONMIbl, 0003HAYEHUS MpPHU pPELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSHMS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekatb, aHaNIU3UpPOBaTh, OIEHUBATh HHQPOPMAIMIO, MPEACTABICHHYIO
B Ta0iuile, Ha CTOJOYATON auarpamme, HHTEPIPETHPOBATh NMPEICTaBICHHbBIC JaHHBIC,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harasignas reomerpust

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

[IpuBoauTh HpHUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIVIAMH: BEpIIMHA CTOPOHA,
C MHOT'OYI'OJIBHUKAMU: YIr'oJl, BEPIINHA, CTOPOHA, JUaroHajib, C OKPY>KHOCTBIO: paanyc,
IAaMETp, LIEHTP.

N300paxaTh U3y4EeHHbIE TEOMETPUUYECKUE (PUTYpbl HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

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

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB INPSAMOYIOJIbBHUKA, KBajpara Uil HX
IIOCTPOCHMS, BBIYMCIICHUS UIOLIAAU U IIEPUMETPA.

Bbluucnsate nepuMeTp W IJIOIAAL  KBajApara, NOpsIMOYTOJbHUKA, (QUryp,
COCTaBJICHHBIX U3 MIPSMOYTOJIBHUKOB, B TOM Yucie (PUryp, n300pa>k€HHBIX Ha KJIETYATOM
Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMU H3MEPEHHUs JJIMHBI,
IJIOIA/IN; BBIPAXKATH OJTHU €IVMHULIBI BEIMYUHBI YEPE3 APyTHeE.

Pacno3naBaTe mapamienenunesn, KyO, HCIONIb30BaThb TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHHUS MapajuleNienumena, Kyoa.

Boruncnate 00b€M  Ky0a, mnapajuiefienumnena Mo 3aJaHHbIM  U3MEPEHHSM,
M0JIb30BATHCS EMHUIIAMU U3MEPEHHS 00BEMA.

Pemlare HecnoxHblE 3a7adyd  HAa U3MEPEHUE TEOMETPUYECKUX  BEIWYUH
B [IPAKTUYECKUX CUTYyaLHAX.
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[IpeameTHBIE pE3yIbTAaTBl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 6 kJ1acce:

Yucsia 1 BBIYUCTICHUA

3HaTh W IIOHMMAaTh TEPMHUHBI, CBS3AHHBIC C PA3JIMYHBIMU BHJIAMU 4YHUCEN U
crnocobaMu WX 3aliCH, MEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OAHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHUBATh U YIOPSAI0OYNBATH LIEJIbIC YUCIIA, OOBIKHOBEHHBIE U JIECATHUHBIE APOOH,
CPaBHMBATD YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BbINONHATH, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBIL, apU(PMETUUECKHUE TEUCTBUS
C HaTypaJbHBIMU M LEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIOKATEJIBHBIMU M OTPULIATENIbHBIMU YUCIIaAMU.

BplunciATh 3HaYEHUs YUCIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUIAKY U OLICHKY
pe3ysibTaTa BbIYUCICHUM, BBINOJHATH MpeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUN.

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

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyriTh LEble Yncia U IECATUYHbIE IPO0U, HAXOIUTh MPUOIMKEHUS YUCE.

YucsoBbie M OyKBEeHHbIE BbIPAKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIMCHhIO CTEIICHW YHCIIA,
HaxOJWTh KBaJApaT M KyO 4YHCIA, BBIYHCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJICpIKAIlUX CTETICHH.

[Tonp30BaThCs TMpU3HAKAMU JCIMMOCTH, PACKIaJbIBaTh HATypajbHbIE 4YHCIA
Ha MPOCThIE MHOKUTEJIH.

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI jisi 0003HAYEHUS YWCENI MPU 3alUCH MaTEMATHYECKUX
BBIPAKEHUN, COCTaBJISATh OYKBEHHBIC BBIpKEHUS U (DOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAKCHHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuTs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIIEHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
IPOIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comepikaiiie 3aBUCHIMOCTH, CBSI3bIBAIOIINE BEJIMUHUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HAa, KOJMYECTBO, CTOUMOCTb, MPOU3BOIAUTEIHLHOCTb, BpeEMs,
o0béma paboThl, HUCHONB3YS apUPMETHUYECKHE JEWUCTBUSA, OLCHKY, NPUKUIKY,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYHH.

CocTaBisaTh OyKBEHHBIC BBIPAKECHHSI 110 YCIOBHUIO 33 JaH.
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W3Bnekats HHPOpMALINIO, TPECTABICHHYIO B TA0IMIIAX, HA JMHEWHOM, CTOIOUaTON
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/ad.

[IpencrapisaTe wHGOPMAIIUIO C TMOMOIIBIO TaOJWIl, JUHEHHOW W CTOJIOYATOM
JTAArPaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUUYECKUX TIIOCKUX U MPOCTPAHCTBEHHBIX (UTYD, TPUMEPHI PABHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4aTo Oymare M3y4deHHbIE IJIOCKHE reomMeTpuieckue (urypsl U KoHpUrypaium,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHATHSIMHU: PABEHCTBO (UTYp, CHUMMETPUS,
UCITIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYI0 C CHMMETpPUEH: OCb CHMMETPHUH, LIEHTP
CUMMETpPUHU.

HaxoauTe BEIMUYMHBI YTIIOB U3MEPEHHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aIaHHON BEJIMYMHBI, IOJb30BAThCS NPHU PEUICHUH 331ad TPagyCHOM MEpOM YIJIOB,
pacro3HaBaTh HAa YEPTE)KAX OCTPBINA, IPSAMOM, pa3BEPHYTHIM U TYIION YIJIBL.

BbluucnaTe  JUIMHY  JIOMAHOM, TIEPUMETP MHOTOYTOJIbHHKA, IOJIb30BaThCA
€AVHUIIAMU W3MEPEHMS UIMHBI, BbIpaXaTb OJHM E€IMHMIBI U3MEPEHUS [UIMHBI Yepes
Jpyrue.

HaxonnuTtb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOUKH /10 IPSIMOM, UTMHY IYTHU Ha KBAJAPATHOMN CETKE.

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIB30BATh
pa3OueHne Ha  NOpPSIMOYTOJbHUKHM, Ha  paBHble  (QUIypbl,  JOCTpauBaHUE
J0 TMPSAMOYTOJIbHUKA, IMOJb30BAThCS OCHOBHBIMM €IMHHMIIAMH HM3MEPEHUS IUIOLIAIH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 IPYTHUE.

Pacro3naBaTh Ha MOJENAX M M300pKEHUSAX MNHUpPAMUAY, KOHYC, LHJIMHAP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpo, FPpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJeT4aToi Oymare mpsMOYTOJIbHBIN Mapasuieenunes.

Bbruucisate 00bEM  NMPSMOYToONBHOTO Mapajuiesienunena, Ky0a, MOoJb30BaThCs
OCHOBHBIMM €IUHUIIAMU U3MEPEHUsI 00BbEMA;

Pemate HecNOXHBIE 3aJadyd  Ha HaXO0XKACHUE TIE€OMETPUYECKUX BEIUYHH
B IIPAKTUYECKUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HatypanbHble unca. 46 Jecatuunas YuraTth, 3alIUCHIBATDH, CPABHUBATDH HATYPAJIbHBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
HatypanbeHble yncna
Ha KOOPJAMHATHOU
MPSAMOM.
CpaBHeHue,
OKpPYIJICHHE

HaTypaJIbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

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

NpeaIaraTb U 00CyKIaTh COCOOBI YIIOPSIOUNBAHUS YHCEIL.
HN300paxaTh KOOPIAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIa
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1
MIPY CJIIO)KEHUU U YMHOKEHUH.

Hcnounb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoInoiHATHL apupMeTnyecKue 1eiicTBUs C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJE CTENICHU, YUTATh
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKAa3aTellb), BLIYMCASTh 3HAYEHHUS CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YHCIIOBBIX
BBIPAXKEHUI, MPeAJIaraTb 1 IPUMEHATh NPUEMBbI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,
pacnpenenuTEIbHOE CBOMCTBO YMHOXKEHUS;, (POPMYJIMPOBATH
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IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOKMCTBO
YMHOXEHHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

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

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
YHucnoseie
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aj71a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeIeJIeHUs JICIIUTENS U KPAaTHOTO,
HA3BIBATh JICTTUTEIU U KPATHBIC YUCTIA; PACIIO3HABAThH
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM 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 BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

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

Pemath TekcTOBBIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
UCIO0JIb30BATh 3aBUCMMOCTH MEXIY BEJIMUUHAMHU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaeaupoBaThb X0 PEHICHHS 33/1a4M C TOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TAOJIHIIEI.

IIpuBoauTh, pa30MpaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTH NOJyYEHHBIN PE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSI OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

PemaTsp 33a1a4n ¢ noMoIbIO epedopa BCEX BO3ZMOKHBIX
BapUaHTOB.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

13

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue 1vHbI
OTpEe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

IIpakTnueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
N3mepenue yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaX, ONMUCHIBATD,
UCIIOJIb3Ys TEPMHUHOJIOTHIO, U H300PakKATh C TTIOMOIIIBIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
YTOJ1, IOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK MHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJIaHHOW JUTUHBI, YTOJI,
3aITaHHOU BEJIMYUHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JITaHHOTO pajuyca.
N3006paxath KOHPUTYpAITUU TEOMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIeT4YaToM Oymare; npeajiaratb, ONMCbIBATH U 00CYK1ATh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBaTh ¥ n300paxkaTh Ha HETMHOBAHHOU U
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[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare NpsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTJIbl; CPABHUBATDH YIJIbIL.

BbI4ucJIATH 1IMHBI OTPE3KOB, IOMaHBIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCHMOCTH MEKy €AMHULAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €IHMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaluu, UCIOJIb3Ys
1u(pPOBBIE peCYPCh

OOBIKHOBEHHBIE JPOOH

44

JpoOs. [IpaBHiIbHBIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0Ob. YMHOKEHHE
U JICIICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBaTthb B rpadUuecKoi, IpeIMETHON opMme,

C IIOMOIIIBIO KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YuraTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYMBAHUS JPOOEH.

N3006paxath 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSIMOU; UCII0JIb30BAaTh KOOPIMHATHYIO
NpsMYIO JJI CPaBHEHHUS IPOOEH.

DO opMyIHPOBATH, 3aIIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH IpoOH; MCIOJIB30BATh OCHOBHOE
CBOMCTBO JIpo0OHU JIsl COKpAIEHUs IpOoOei 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJIETISTH 1IETYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BoinoHATH apudmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMH JIpOOSMH; MIPUMEHSATH CBOMCTBA
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3a/1ayu Ha IPOOH.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHICCKUX TEHCTBUN TS paIliOHATA3AIUN
BBIYHCIICHUN.
BoINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeniaraTb M NPUMEHSATh NPUEMbI IPOBEPKHU BHIYUCIICHHI.

IIpoBoauTH HCC/IEI0BAHMS CBOWCTB IpOOEH, ONMUPasch

Ha YKCIIOBbIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUI.

Pemats TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXOXKJICHHUE YaCTH LIEJIOT0 U LEJIO0TO I10 €ro 4acTH;
BbISIBJISITh UX CXOJICTBA M Pa3JIM4usl.

MopaeaupoBarhb X0/ PELICHUS 3a1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3a/a4.

Kpurnyecku oueHUBaTh MOJyYEHHBIA PE3YJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLTHOKHU.
3HAKOMUTBCS € UCTOPHEN Pa3BUTHS apuPMETHKA

Harnsgnas reomerpus.
MHOrOyroinbHUKH

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
[TpakTnueckas

OnucbiBaTh, MCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

I[IpuBoauThL NpuMepbI 00BEKTOB PEATBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, IPSMOYTOIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

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

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIE PA3MEPBI.
BerucJasTh: NepuMeTp TPEYroJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MPSAAMOYTOJIBHUK C 3aIaHHBIMU JUIMHAMU CTOPOH.
HcciienoBaths cBOMCTBA NIPAMOYIOJIBHUKA, KBaJApaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBAJPaTa U NPSIMOYIOJIbHHKA.
KoncrpynpoBath MaTeMaTH4eCcKHUE NMPEIT0KECHUA

C MIOMOIIIBIO CBS30K «HEKOTOPBINY», «11000i1». Pacmo3naBarth
VCTHHHBIE U JIOKHBIE BBICKA3bIBAHUSI O MHOIOYT'OJIbHUKAX,
NPUBOJNTH NPUMEPBI U KOHTPIPUMEDHI.

HccienoBars 3aBUCMMOCTD ILIOIIAAN KBAIPaTa OT JJIMHBI
€ro CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKU JJIs1 IOCTPOEHUS
¢buryp; pazdouBaTh IPSIMOYTOJIBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
IPSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIA/b, pa30uBaTh
(Gurypsl Ha PSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IJI0IA/b.

BreipaxaTh BEIMUNHY IUIOMAAU B PA3JIMYHBIX €INHUALIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATDH U
HCIO0JIb30BATH 3ABUCHMOCTH MEXIy METPUYECKUMU
€AUHULIAMU U3MEPEHHUS TUIOILA/IN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIAN U
nepUMeTpa B MPAKTHUECKUX CUTyanusiX. Pemars 3agauu

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

Jlecatuunbie 1poOu

37

JlecsTU4Has 3aluCh
npo0Oeitl. CpaBHEeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

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

IIpeacTaBiasiTh IECATHYHYIO APOOB B BUI€ OOBIKHOBEHHOM,
YNTATh U 3aNMCHIBATH, CPABHUBATH JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOPSAIOYUBAHUS JECATUUHBIX APOOEH.

N300paxarth necaTuyHble JpOOM TOYKAMHU Ha KOOPJIMHATHON
IIPSAMOM.

BoISIBASTH CX0/JCTBA U PA3JIHY U PABII apUPMETUIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
TpoOsiMU, OOBSICHATD HX.

BoimoHATh apupMeTnyecKue 1eUCTBUS C JECATUIHBIMU
JIpOo0sIMU; BBINIOJIHATH NPUKUAKY M OLEHKY pe3yibTaTa
BBIYHCIICHUU.

I[IpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alU BEIYUCIICHU.

I[IpuMeHATH NPABUI0 OKPYTIJIEHHS JIECATUYHBIX APOOECH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
ONMHPAsACh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOIIIbIO KOMITBIOTEPA), BHIIBUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 1po0sX, MPUBOAUTH PUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKa3bIBAHUU.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEpKALIUE IPOOHBIE TAHHbBIE, U
Ha HAaXOXKICHUE YaCTU LEJIO0r0 U LIEJIOr0 110 €ro 4acTy;
BBIABJISITH HX CXOACTBA U PA3JIHYHS.

MopeanpoBaTh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [IpuBoanTH, pa30MpaTh, OLICHUBATH
pa3IuYHbIC PEIICHHUS], 3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OmnepupoBath 1pOOHBIMU YHCIIAMH B PEAJIBHBIX KU3HEHHBIX
CUTYaLHSIX.

Kpuruyecku oneHMBaTh ITOITYYECHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKHU.
3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harmnsianas reometpus.
Tena u purypsi
B MPOCTPAHCTBE

12

MHOrorpaHHHKH.
N3o0paxkenue
MHOT'OTPaHHHKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTOnBHBIN
napasuielienunes,
Ky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3naBaTh Ha YyepTeKaxX, pUCYHKAX, B OKPYKAKOIIEM
MHpe MIPSIMOYTOJIbHBIN TIapaJlieienunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATH, MCII0JIb3Y$ TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI 0OBEKTOB PEAILHOTO MUPA, UMEIOLIUX
dbopMy MHOTOTPaHHHKA, TPSIMOYTOJIBLHOTO NapaljIe/IeuIe 1a,
KyOa.

MN300pazkaTh Ky0 Ha KjIeT4aTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOIHHOTO
napajuieienuneaa, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3HaBath u u300paxkarh pa3BEPTKU KyOa U
napaenenuneaa. MoaeJupoBaTb KyO U napasiesienune]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJICJIUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoauTs n3MepeHus, BbIYMCISTD ILI0IA (b TOBEPXHOCTH;
00bEM Ky0a, MPsMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0uronath 1 NpoBOAUTH AHAJOTMH MEXK]Ty OHATHIMHU
oniaay 1 00bEMa, NepuMeTpa U IIomaad IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHHMSI

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMSA U OTPULIAHUS BBICKA3bIBAHUM.
Pemiats 3aga4m U3 peanbHOMN )KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHSATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHUS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJTHATH MPEe0Opa30BaHUs YUCET.

Bri0upaTh ciioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JCHUCTBUIN

JUISL pallMOHAIU3alH BEIYMCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMBIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYMCICHUMN.

PemiaTh 3agaumn U3 peanbHON )XKU3HU, IPUMEHSATH
MaTeMaTHyecKue 3HAHUS JJIsl pEIICHUs 3a/1a4 U3 APYTrux
y4eOHBIX MTPEAMETOB.

Pemarts 3agaun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoCco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJIbLHbBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC

Haunmenosanue paznena |Kosmmuectso OcHoBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB coepKaHue

HarypanbHsbie uncna 23 Apudmernyeckue BoinoHaTh apudgmMeTnyecKkue 1eCTBUA ¢ MHOIO3HAYHBIMU
NEUCTBUS HAaTypaJIbHBIMU YUCJIAMH, HAXOJAUTH 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAYHBIMU BBIPAXEHUI cO CKOOKaMHU U 0€3 CKOOOK; BBIYMCIATH
HaTypaJbHbIMU 3HAYeHHs BBIPAKCHUM, COEPIKALLUX CTEIICHU.
yucinamy. Yucnosble | BbINOJHATH NPUKHAKY M OLEHKY 3HAYEHUI YHCITOBBIX
BBIPAKEHUS, BBIPKCHUI, IPUMEHATHh NPUEMBI POBEPKH PE3yibTaTa.
NIOPSAOK ACHCTBU, Hcnoab30BaTh NPU BLIYUCIECHUAX [IEPEMECTUTEIBHOE U
UCIIOJIb30BaHUE COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHSI,

cko0ok. OkpyriaeHue
HaTypaJbHbIX YHCEIL.
Jenurenu u
KpaTHBICUUCIIA;
HanOONBIINI 001N
JeTUTENb U
HanMeHbIIee 00IIIee
KpaTtHoe. JlenuMocTh
CYMMBI U
MIPOU3BEICHMUS.
Henenue

C OCTaTKOM.
Pemenne TekCTOBBIX
3a7a4

pacIpeneauTeIbHOe CBOMCTBO YMHOKEHNSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JICUCTBUM.
HcciienoBaThs 41CiIOBbIE 3aKOHOMEPHOCTH, IIPOBOJIUTH
YUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUT'aTh H 000CHOBBIBATH
THIOTE3bI.

D®opMyJIHPOBATH OIPeIeICHUs JICIUTENS U KPATHOTO,
HauOO0JIbIIEro OOUIEro AEAUTENS U HAUMEHBIIETro 00IIEero
KpPaTHOT0, IPOCTOT0 U COCTABHOT'O YUCEN; UCIIOJIB30BATh 3TH
IIOHATHS IIPU PELICHUH 3a/1a4.

IIpuMeHSATH AJITOPUTMBbI BEIYUCIICHHS] HAUOOJIBIIETO OOIIETO
JICIUTENS] U HAMMEHBIIIETO 00I1ero KpaTHOTO ABYX YHCET,
AJITOPUTM PA3JIOKEHHUS YNCIIa HA ITPOCTHIE MHOKUTEIIHN.
HccaenoBaTh yclioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBatp, 00cyx1aTh, GOPpMYyTUPOBATH U
000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, TPOU3BEACHUS:
JBYX YETHBIX YUCEJI, IBYX HEUETHBIX YHUCIIE, YETHOTO U

26



HEYETHOTO YHCEI.

HccnenoBaTh CBOMCTBA JICIMMOCTH CYMMBI U IPOW3BEICHUS
yucell. [IpuBoANTH IPUMeEPBI YHUCEN C 3aJaHHBIMU
CBOMCTBaMH,

pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAXx YHCEJ, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS

C IOMOIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MOMOIIBIO CBSI30K «H», «HJIN», «ECIH. .., TO...».

PemaTthb TEKCTOBBIC 3a7]a4M, BKIIFOUYAOIINE TOHSITHS
JeTUMOCTH, apU(METHIECKUM CITIOCOOOM, HCTIOIBb30BaTh
nepedop BCceX BO3MOXKHBIX BApHAHTOB.

MoaeaunpoBarb X0/ peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3doMpaThb, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3allMCH PEIIEHUM TEKCTOBBIX 33/1a4.

Kpurnuecku ouieHUBaTh MOJTYYCHHBIN PE3YJIbTAT, HAXOAUTh
OIMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsimnas reometpus.
[IpsiMbIe HA TIIIOCKOCTH

[IepnenauKysipHbIE
MpsIMBIE.
[TapayienbHbie
IPSIMBIE.

Paccrosanue mexny
JIBYMSI TOUKAMHU,

OT TOYKH JI0 PSAMOH,
JUIMHA MapuipyTa

Ha KBaJIPaTHOU CETKE

Pacno3HaBaTh Ha yepTexax, pUCyHKax Ciydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOM M KJIETYaTOM Oymare JiBe IepeceKaroImecs
IIpsIMBIE, JIBE MTapaJUIeNIbHBIE NIPSAMBIE, CTPOUTH MIPSMYIO,
MIEPIICHINKYJIAPHYIO TaHHOM.

IIpuBoauTh NpuMepsI NapALIETbHOCTH U
MIEPIIEHINKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIICHINKYIISIPHBIC U
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napasuiesibuble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH

C IMapaJUIECIIbHBIMU, IEPIICHIUKYIAPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHue MEXIY ABYMsI TOYKaMH, OT TOYKH J10
IIPSMOM, IIMHY IIyTH HA KBaJPAaTHOM CETKE, B TOM YHUCIIE
UCTIOJNB3YS IIUGPOBHIE PECYPCHI

Jlpobu

34

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1po0H,

COKpalleHue Apooei.

CpaBHeHue u
yHOpsIIOUYMBaHUE
TpOOeii.
Hecstuunbie qpoou
U METpHUUecKas
cucTema Mep.
Apudpmernyeckue
JNEUCTBUS

C OOBIKHOBEHHBIMU
U JICCSITUYHBIMU
JTPOOSIMHU.

OTHo1ieHue.
JleneHue B JaHHOM
OTHOIIICHHUH.
Maciita0,
MPOTNIOPIIHS.
ITonsTue nporeHTa.
Brruncnenue

CpaBHMBATB U YNOPSA0YUBATH JIPOOH, BLIOMPATH CNIOCO0
CpaBHEHUS APOOEH.

IIpeacraBasiTh AeCATUYHBIE APOOU B BUIE OOBIKHOBEHHBIX
nIpoOeit 1 OOBIKHOBEHHBIE B BUJIE IECSITUUHBIX, MCIIO0JIb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHMUS JPOOHBIX YHCEN MMPU UX
CpaBHEHMH, PU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JpoOu 1pu npeoOpa30BaHUU BEIMYUH B METPUUECKOM
CUCTEME MED.

BoinoHATH apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMU U JCCATUYHBIMU JIPOOSIMHU.

BopIuucasiTh 3HaUEHUS BBIPAKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOIHSTh
npeodpazoBaHusl IpoOeli, BLIOUPATh cOCO0, MPUMEHSTH
cBOMCTBA apu(PMETHUCCKUX ISUCTBUI ISl pallMOHAIM3AIIIN
BBIYMCJICHUU.

CocTaBJsITh OTHOLICHUS U MPOMOPLNH, HAXOAUTH

OTHOUIEHUE BEJIUYHMH, JICJIUTh BEJIMUUHY B JAHHOM OTHOIICHHH.
Haxoaurthb 3KClIepUMEHTAJBHBIM NIYTEM OTHOLIEHUE JJIUHBI
OKPYKHOCTHU K €€ TUaMeTpy.

NuTepnpernpoBaTh MacimTad Kak OTHOIIICHHE BEJIUYMH,
HAXOAMTh MacIITa0 IJ1aHa, KApThl ¥ BEIYUCIISITH PACCTOSTHUS,
UCIIOJIB3YS MacIlTal.
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MPOLICHTA

OT BEJIUYHHBI 1
BEJIMYMHEI 110 €€
MIPOLICHTY.
Pemienue
TEKCTOBBIX3a/da4,
coJIep KaIlux Jpoou
Y MPOLICHTHI.
[IpakTnueckas
pabota
«OTHOIIIEHNE UTNHBI
OKPYKHOCTH K €€
TAAMETPY»

OOBSACHATDH, UTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOLIEHT». BbIpamaTh NpOIEHTHI B IpO0SX U
JIpoOH B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJsATh IPOLEHT OT YUCa U YUCIO IO €ro MPOLIEHTY.
OxpyrasTh 1po0Ou U MPOLEHTHI, HAXOAUTb IPUOIMIKEHUS
YHCEJL.

Pematsb 3aga4u Ha YaCTH, IPOLEHTHI, TPOTIOPIIHH,

Ha HaxO0XXJICHUE IPoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUYUHBI
1o e€ Apo6u (TIpoIeHTY), Apodu (IIPOIeHTa), KOTOPHIN
COCTaBJISICT OJHA BeIM4YnHA OT Apyrou. Il puBoauTs,
pa30dupaTh, OEHUBATDH PA3JIUUHbIC PEIICHUS, 3alIUCU
pELIEHN TEKCTOBBIX 3a/1a4.

N3Baexkats nHpoOpManuI0 U3 TaOIUI U JUarpamw,
MHTEPHPETUPOBATH TAOJINYHBIE TAHHBIE,

ONpeaeNsITh HaubOoJIbIIee U HAMMEHbIIIEE

M3 IMPCACTABJICHHBIX JAHHBIX

Harnsimnas reometpus.
Cummerpus

OceBasi cuMMeTpHs.
lenTpanbHas
CUMMETPHUSL.

[TocTpoenue
CUMMETPHUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI».
Cummerpus

B IIPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300pakKaATh
OT PyKH, CTPOMTH C TIOMOIIEI0 HHCTPYMEHTOB (PUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, TPSIMOYTOJBHUK,
OKPYXHOCTh), CHMMETPUIHYIO JTAaHHON OTHOCUTEIIEHO
MPSAMOM, TOUKH.

HaxoanTs mpuMepbl CHMMETPUHN B OKPYIKAFOIIIEM MHPE.
MopeaupoBath u3 Oymaru a8e GUTypbl, CAMMETPUYHBIE
OTHOCHUTEJIHLHO TIPSIMOi; KOHCTPYUPOBATH TEOMETPUICCKUE
KOH(HTypaIwu, UCIIOIb3YsI CBOMCTBO CUMMETPHH, B TOM
YHCIIe C MOMOIIBIO U(POBBIX PECYPCOB.

HccaenoBaTh CBOWCTBA H3yUYCHHBIX (PUTYD, CBSI3aHHBIE
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C CUMMETpPHEH, UCTIOJIb3YSl SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJINPOBAHUE.

O00CHOBBIBATD, ONMPOBEPTaTh C IOMOIIBIO
KOHTPIPUMEPOBYTBEPKACHHUS O CHMMETPUU (HUTYD

BripaxeHnus ¢ 6 [Tpumenenue OykB Hcnoab3oBaTh OYKBBI 1711 0003HAUECHUS YHCEI, IPHU 3aITUCH
OykBamu JUTSL 3aIACH MaTEMaTHUYECKUX YTBEPKIIEHUH, COCTaBIIATh OYKBEHHbBIE
MaTEMaTUYECKUX BBIPAXKEHUS 110 YCIOBHUIO 3aJ1a4HU.
BBIPAKECHUN U HcciienoBaTh HECIOKHBIE YACIOBBIE 3aKOHOMEPHOCTH,
MIPEIJIOKEHUM. UCIIOJIb30BaTh OYKBBI AJIs1 UX 3aIHCH.
ByKBeHHbIE BbruncasTh 4nciaoBoe 3Hau€HNE OYKBEHHOTO BbIPayKEHUS
BBIPAKEHHS 1 IIPU 3a/1aHHBIX 3HAYEHUSX OYKB.
YHCIIOBLIE 3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
I10/ICTAHOBKH. NPSAMOYTOJIbHUKA, KBAJPATa; JUIMHBI OKPYKHOCTH, TUIOLIAAH
BykBeHHbIE Kpyra; BHIIOJIHATH BBIYHCJIEHHUS 110 3TUM QopMyJiaM.
paBEHCTBa, CocraBiasth (pOpMYJibl, BEIPAKAIOIINE 3aBUCUMOCTH
HaxXO0KJICHHUE ME¥XK]ly BETMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; LICHA,
HEU3BECTHOTO KOJIM4ECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD, BPEMS,
KOMITOHEHTA. 00BEM pabOThI; BBIMOIHATH BEIYMCICHUS 110 ITUM
DopmyIsl dopmynam. HaxoauTs HEM3BECTHBIM KOMIIOHEHT
apu(pMETUIECKOTOICHCTBHUS
Harsinas reoMeTpus. 14 YeThIpEXyTrOIbHHK, M300pakaTh Ha HETMHOBAHHOM M KJIETYaTOM Oymare
(PUryphl Ha IIOCKOCTH IpUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOIBHUKOB. | YETBIPEXYIOJIbHUKU C 3aJJaHHBIMU CBOWCTBAMMU:
IIpsAMOYTOJIbHUK, C mapauieNIbHbIMU, TEPIEHAUKYJIIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHa’jieH.

CTOPOHAMH, MPSMBIMH YTJIAMH U JIp., PABHOOEAPECHHBIN
TpeyroiapHuk. Ilpeasarats u 00Cy:K1aThb crocoobl,
AJITOPUTMBI [TIOCTPOCHUSI.
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N3mepenue yrios.
Buaer
TPEYrOJIbHUKOB.
[IepumeTp
MHOTOYTOJIbHUKA.
[Tmomane Gurypsi.
DopmyJIbl
epuMeTpa u
MJI0ILAU
IPSIMOYTOJIbHHKA.
[Tpubnuxénnoe

HU3MCPCHUC IIJIOAAN

dburyp.
[IpakTueck
ast pabota
«IImomanp
Kpyra»

HccaenoBarts, HCIIONB3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJEJINPOBAaHUE, CBOMCTBA IIPSIMOYIOJIbHHUKA, KBaIpaTa,
pa3buBaTh Ha TpeyroibHUKH. O00CHOBBIBATH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKACHUSA

O IIPSIMOYTOJIBHHUKE, KBAJpaTe, PACO3HABATH BEPHBIE U
HEBEPHBIC YTBEPKICHHUS.

M3mepsaTh M CTPOUTH C ITIOMOIIBIO TPAHCIIOPTHPA YTJIbL,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YIUIbI;
Pacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIE YIJIBL.
Pacno3HaBarth, H300pakaTh OCTPOYIOJIBHBIM, IPSIMO-
YTOJbHBIN, TYHOYTOJIbHBII, paBHOOEAPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BoeIyucasiTh IEpUMETp MHOIOYI'OJIbHUKA, IUIOIIA/b
MHOTOYTOJIbHUKA pa30MeHNEM Ha NPSIMOYTOJIbHUKH, HA paBHbIE
(burypsl, KCMOIB30BATh METPUUECKUE €TUHULIBIN3MEPEHUS
JUIMHBI U TUTOLLA/IH.

Hcnoab3oBaTh NPUOINKEHHOE U3MEPEHHe JUTUH U
IJIOLIAJEH Ha KileTyaTo Oymare, NpuOIMKEHHOE U3MEpPEHNE
JUTMHBI OKPY>KHOCTH, TUIOIIAIA KpyTa

[lomoxuTenpHbIE U

OTpHUIOATCIBbHBIC YHUCJIA

44

Llenbie yncna.
Monaynb yucna,
reoMeTpUYECKas
WHTEpHpETALINS
MonyJist. HucioBsie
IIPOMEKYTKHU.
IlonoxurtenpHbBIE U
OTPULIATEIILHBIE

IIpuBoAMTH NPUMEPHI UCTI0JIBL30BAHUS B PEATIbHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11€J1bIC YKCIIA, TOJIOKUTEIIbHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH Ha YUCIOBOU MPSMOM,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHaTH IPaBUJIa CPABHEHNS, YIIOPAA0YMBATH 1IEJIbIE
YHUCIia; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIHPOBATH NPABUJIA BEIYUCIIEHHUS C MOJIOKUTEITBHBIMA
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yucna. CpaBHeHUE
MOJIOKUTENIbHBIX U
OTPHUIIATEITHHBIX
qrCel.
Apudmernyeckue
JNEUCTBUS

C TOJIOKUTEIIbHBIMU
U OTPUIIATEILHBIMU
YHCIIaMHU.

PernieHre TEKCTOBBIX
3a71a4

Y OTPUILIATEIIbHBIMU YHCJIaMU, HAXOAUTH 3HAYCHUS
YUCJIOBBIX BBIPAKECHUM, COJICPKAIMNX ICUCTBUS

C MOJIOKUTEIBHBIMYA U OTPULIATEIIEHBIMU YU CIIAMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKEHUS JJIsI
peoOpa3oBaHus CyMM U IIPOU3BEICHUIN

[IpencraBieHne TaHHBIX

[IpsimoyrosnbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
Koopaunatel Touku
Ha MJIOCKOCTH,
adciucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
IarpamMmMel.
[IpakTnueckas
pabora «ITocTpoenue
Tarpamm.
Pemenue TexkcToBhIX
3a/1a4, CoAepKaIInx
JTAHHBIE,

OO0BICHATH U WIIIOCTPUPOBATH MOHSITHE MPSIMOYTOJIbHOM
CUCTEMbI KOOPAMHAT Ha MJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPJIMHATHOU IJIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJMHATaM, HAXOAUTh
KOOPJAWHATHI TOUEK.

Yurtath cTONOYATHIE U KPYTOBBIC TUATPAMMBI;
HHTEPNPETHPOBATH JIAHHbBIE; CTPOUTH CTOJIOYATHIC
nuarpammel. Uecnosib3oBaTh HHGOPMALIMIO, TPEACTABICHHYIO
B TAOJIMIIAX, HA MarpaMMax JJisi pelIeHUITEKCTOBBIX 3aJ/1a4 1
3a71a4 U3 pEATbHOM KU3HU
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MpCaACTAaBJICHHBIC

B TAOJIMIaX ¥ HA

auarpammax
Harnsinnast reometpus. [IpsiMoyToIbHBIN Pacno3naBaTh Ha yepTeKax, pUCYHKax, ONUCHIBATH
durypsl B IpOCTPAHCTBE napaijiesienumne], nupamMuay, Ipu3My, HUJIAHIP, KOHYC, I1ap, H300pakaTh X

KyO, Ipu3Ma,
napamMuja, KOHycC,
UWIUHJP, 11ap U
cohepa.
N3o0paxenue
IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
IIUIMHIPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
Moelen
POCTPAHCTBEHHBIX
buryp».

ITonstrne 00BEMA;
€IMHUITHI U3MEPECHHUSI
00béMa. O0BEM
PSIMOYTOJIEHOTO
napayjiesienumnena,
Ky0a, popMyIibl
00bEMa

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIaCTUIIMHA, IPOBOJIOKH
u 1p. [lpuBoaUTH NpUMepPbI OOBEKTOB OKPYKAIOILIETO MHPA,
uMerImux GopMbl Ha3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, peOpO, IpaHb,
OCHOBAHMeE, BBICOTA, PAANYC U JUAMETP, pa3BEPTKa.

N3y4arth, UCNOIB3Ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BAaHHBIX TEJI, BHIABJIATH CXOACTBA U
Pa3IMuMs: MEKIY IUPAMUION U ITPU3MOM; MEXKITY
LAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEPTKU Mapasiesienunesa, kyoa, mpusmsl,
IIAPaMUJIbI, KOHYCA, HUINHIAPA; KOHCTPYUPOBATh JaHHbIE
TeJla U3 pa3BEPTOK, CO31aBATh UX MOJCIIH.

Co3aaBath MoeJIM TPOCTPAHCTBEHHBIX (Uryp (13 Oymary,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTh HA MoJeJIsIX: JJIMHBI pEOEp MHOTOIPAHHUKOB,
JMaMeTp Lapa.

BoiBoauth gopmyiry 06bEMa IPSIMOYTOIEHOTO
napasulesIenunea.

BoruuncasaTs no gpopmysam: 00bEM NMPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh €AMHUIBI U3MEPEHUS
00BbEMa; BBIYUCIATH O0BEMBI TEJI, COCTABJIICHHBIX U3 KyOOB,
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napaJuiCICIIMIIC 0B, pemaTb 3aa4M C pCaJIbHBIMH JaHHBIMHA

[ToBTOpEHUE, 06001IEHNE, 22 IloBTOpEHHE BopIyucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
CUCTEeMaTU3aLUA OCHOBHBIX IMOHATHUI HaTypaJIbHBIE, LIEJIBIE, I0JIOKUTEIBHBIE U OTPULIATEIbHBIE
U METO/IOB KypCOB 5 4Kcila, OOBIKHOBEHHBIE U AECSITUYHBIE JPOOU, BBINOIHSITH
u 6 KJ1accos, peoOpa3oBaHus YUCEI U BhIPAXKECHUH.
00001Eenmne u Be10upaTth ciocod cpaBHEHMS YMCET, BBIYUCICHU,
cucTeMaTu3anus NPUMEHSITh CBOIcTBAa apu(hMETUYECKHUX JEHCTBUN
3HAHUU JUISL palOHAIN3aluU BEIYUCIICHUN.
Pemiats 3agaum 13 peasibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIA pelIeHus 3a1a4 U3 IPYyTuX
IIPEIMETOB.
Pemars 3a7a4m pasHbIMH CIIOCO0aMH, CDPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 33/1a4U.
OcyumecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX
JEVCTBUM UCAMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN
OBLIEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

5 KIIACC
KoJsnyecTBo 4acos JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema Ypoka Beero K()HTpo,m,}[],[e HpaKTl/l‘lGCKI/Ie 06pa30BaTeJ'IbHLIe
padoThI padoThI pecypcbl
1 Hecsitnunast cuctema cuucienus. Psiy 1 bubnmoreka [JOK
HATypaJIbHBIX YHCEI https://m.edsoo.ru/f2a0ccOc
2 Hatypaunbnsriii psa. Yucno 0 1
3 JecsTnyHas 3auch HATYPAIbHBIX YHCEIT 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/f2a0cafe
4-6 JlecsTruuHas 3aMuch HATYPaTbHBIX YHCET 3
7 Touka, npsmas, oTpe30K, J1yd. JlIomaHas 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a0d54e
8 Ezr;f:g;;ﬁﬁi;;gei;’epemm 1 bubmorexa [JOK
J— https://m.edsoo.ru/f2a0daee
9 E:f;ﬁ:g;epﬁf;;i;;ge;;;’epeHI/Is[ 1 Enbmorexa IOK
J— https://m.edsoo.ru/f2a0df3a
10 ITnockocts. [Ipsmas. Jlyd. 1
bubnuorexa [JOK
11-12 [lnockocts. Tlpsavaz. JIy. 2 httgs://?n?edscljloc.)ru/fZaOeOfc
. bubnuoteka [JOK
13 Iikana. Koop HHATHEIH JIy. . https://m.edsc%E).ru/fZaOeZaO
14-15 HarypaibHble yniciia Ha KOOPAUHATHOM 2 bubnuorexa [IOK
Tyde https://m.edsoo.ru/f2a0e426
16 CpaBHEHHE, OKPYTJIIEHUE HATypaTbHBIX 1 bubmuotexa [JOK
qUCel https://m.edsoo.ru/f2a0ce32
17 CpaBHeHuE, OKpYTJIEHHE HATypaJIbHbIX 1 bub6nuorexa [IOK
qucen https://m.edsoo.ru/f2a0cf54
18 CpaBHeHue, OKpYIJIEHHE HAaTypaJIbHbIX 1 bub6muoreka [IOK
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https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
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

qrcen
CpaBHeHHE, OKPYTJIEHUE HATYPATbHBIX

https://m.edso0.ru/f2a0d300

bubmuoreka [JOK

19 qucen https://m.edsoo.ru/f2a0d440
20 CpaBHeHUE, OKPYTJIEHUE HATYPAIbHBIX
yucen
21 Co’)keHe HaTypaJIbHBIX YHCET. bubmuoreka [JOK
CaoiicTBa CI0KEHHS. https://m.edsoo.ru/f2a0eaca
29 CroxeHue HaTypaabHBIX YUCE. bubnmoreka [JOK
CBoJiCTBa CIIOKEHUSI. https://m.edsoo.ru/f2a0f5ba
23 CrnoxeHue HaTypaJbHBIX YHUCEIN. bubnuoreka [IOK
CaoiicTBa CII0XKEHHS. https://m.edsoo.ru/f2a0f704
24 Boruntanue HaTypallbHBIX YHCEl bubmoreia HOK
https://m.edsoo.ru/f2a0fd8a
25 Boluntanue HaTypaJIbHBIX YUCEN bubmorexa HOK
https://m.edsoo.ru/f2a1015e
26 Boruntanue HaTypallbHBIX YHCEl bubmorexa HOK
https://m.edsoo.ru/f2al10c3a
27 Boluntanue HaTypaJIbHBIX YHCEN bubmorexa HOK
https://m.edsoo.ru/f2al0da2
28 A — ubmiorera LIOK
8 https://m.edsoo.ru/f2ala3fc
IPEII0KEHU N
[TpumeHeHnue OyKB A7 3aMKMCH
29 MaTeMaTHYECKUX BBIPAKCHUN U
MIPEI0KEHU I
[IpoBepounas pabota. HatypanbHbie
30 grcia. JledcTBUS ¢ HaTypaTbHBIMHU
YUCIAMHU
31 VYromn. [Ipsmo, ocTpslii, TYNION U bubmuotexa [JOK
Pa3BEPHYTHIN yIIIbI https://m.edsoo.ru/f2a1302a
32 VYrou. IIpsMoin, OCTpBIiA, TYIIOU U

Pa3BEPHYTHIN YIUIBI
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https://m.edsoo.ru/f2a1302a

bubmunoreka [JOK

33 Hsmepetine yriios https://m.edsoo.ru/f2a1319c
bu6mmoreka [JOK
34 Mswepetie yrios https://m.edsoo.ru/f2al32fa
bu6mmoreka [JOK
3 Hsmepetne yriios https://m.edsoo.ru/f2a13476
36 [IpakTuyeckas pabora o Teme bubmmorexa [IOK
"TloctpocHue yriioB" https://m.edsoo.ru/f2a13606
37 MHoroyroiasHUKU. YeTbIPEXYTOJIbHUK, bubnuoreka [IOK
HPSMOYTOJIBHUK, KBaJIPaT https://m.edsoo.ru/f2al6ae0
38 MHoroyroiabHuKH. YeTbIpEXYTrOJIbHUK, bubmmorexa [IOK
IPSIMOYTOJIBHUK, KBaIpaT https://m.edsoo.ru/f2al6c7a
[TpakTnyeckas pabora no Teme
39 "ITocTpoeHue MpsIMOYTOJIbHHUKA C bubmmorexa [IOK
3aJJaHHBIMH CTOPOHAMHM Ha https://m.edsoo.ru/f2al6ele
HEJIMHOBAHHOM Oymare"
bubmuoreka [JOK
40 Tpeyrompiii https://m.edso0.ru/f2a16194
41 TpeyroapHuK
[Tnomans 1 nepuMeTp MPSMOYTOITFHIKA
42 U MHOTOYT'OJIbBHUKOB, COCTAaBJICHHBIX U3 bub6nuorexa [IOK
HPSMOYTOJBHUKOB, €IMHHIIBI U3MEPECHUS https://m.edsoo.ru/f2a16fe0
IUIOIIAH
[Tnomanp ¥ nepuMeTp NpsIMOYroJIbHUKA
43 Y MHOTOYTOJIbHUKOB, COCTABJICHHBIX W3 bu6mmorexa [IOK
IPSMOYTOJIbHUKOB, €UHHIIBI U3MEPEHHUS https://m.edsoo.ru/f2al7184
TUTOTIA M
[Tnomanp ¥ nepuMeTp MPSIMOYTOITFHIKA
44 U MHOTOYTOJIbBHUKOB, COCTAaBJICHHBIX U3 bubnuorexa [IOK
IPSMOYTOJBHUKOB, €IUHHIIBI U3MEPESHUS https://m.edsoo0.ru/f2a17328
TUIOIIAH
45-48 YMHuoxenue. Ilepemecturensnoe

CBOMCTBO YMHOKEHHS
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https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
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

49-51 Henenue
bubmuoreka [JOK
52 Jlenenue ¢ octatkom https://m.edsoo.ru/f2a1116c
bubmuoreka [JOK
53 Henenue ¢ ocTaTkom https://m.edsoo.ru/f2all4fa
54 Jlenutenu U KpaTHBIE YUCTIA,
pa3NoKEHUE YMCIa Ha MHOKUTEIH
55 Jenurenu u KpaTHbIE YKCIIA, bubnmoreka [JOK
pasIoKEHUE YUCIIa Ha MHOYKHTEIH https://m.edsoo.ru/f2al16b2
56 JlenuTenu U KpaTHBIE YHCTIa,
pa3oKEHUE YnCiIa Ha MHOKUTEIH
57 IIpocThle ¥ cocTaBHBIE YHUCIIA Bnbimorexa LOK
p https://m.edsoo.ru/f2a11a90
58 IIpocTeie 1 cOCTaBHBIE YHCIA bubmiorexa [JOK
P https://m.edsoo.ru/f2allbb2
bubmuorexa [JOK
59 Hpusnaku nenumocty Ha 2, 5, 10, 3, 9 https://m.edso0.ru/f2a11806
bu6mmorexa [IOK
60 Tpusnakn pemavocty Ha 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a1196e
KonTponbnas pabota. Hatypanbhbie
61 yucna. /[edcTBrs ¢ HaTypaJbHBIMU
qucIIaMu
| Fomeme o e Bumorera 110K
P I ’ https://m.edsoo.ru/f2a0f894
JBUKEHHUE U TTOKYTKU
| Fomeme o e o Bumorera 110K
P a1 ’ https://m.edsoo.ru/f2a0f9fc
JBUKEHHUE U TTOKYTIKU
o | fomemoreome st e Bumorera 110K
P Al ’ https://m.edsoo.ru/f2al21a2
JOBHNXXCHHUEC U HOKYHKI/I
65 Pemrenye TeEKCTOBBIX 3a71a4 Ha BCE bu6mmorexa [{OK
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https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2

apudmeTHuecKue AeUCTBUS, HA
JIBI)KEHUE U TIOKYTIKH

https://m.edsoo.ru/f2a12558

Penrenne TekCcTOBBIX 3aJa4 Ha BCC

bubmuoreka [JOK

66 apUGMETHIECKUC JCHCTBUA, Ha https://m.edsoo.ru/f2a12832
JIBUKEHUE U MTOKYIIKH
N B LOK
’ https://m.edsoo.ru/f2a12990
JIBI>KEHUE U MTOKYIIKU
68 HpoOs. [IpaBunbHbIC 1 HETIPABUIIbHBIC bubmmoreka [JOK
Japoou https://m.edsoo.ru/f2a13764
69 HpoOs. [IpaBuibHbIC ¥ HETIPABUIIbHBIC bubnunoreka [JOK
npoou https://m.edsoo.ru/f2a13c8c
70 HpoOs. [IpaBuibHbIC 1 HETIPABUIIbHBIC bubnmoreka [JOK
Japoou https://m.edsoo.ru/f2a14146
el HpoOs. [IpaBuibHbIC 1 HETIPABUIIbHBIC bubnnoreka [JOK
npoou https://m.edsoo.ru/f2a153f2
72 HpoOs. [IpaBuibHbIC 1 HETIPABUIIbHBIC bubnmoreka [JOK
JIpoou https://m.edsoo.ru/f2a15582
. bubnuotexa [JOK
73 OcnosHoe CBOHCTEO ApoOH https://m.edsoo.ru/f2al43e4
N bubmuoreka [JOK
4 OcnoBHOE CBOHCTBO 1POOH https://m.edsoo.ru/f2al451a
N bubnuotexa [JOK
7 OcroBHOE CBOHCTBO POOH https://m.edsoo.ru/f2a1463c
. bubmuoreka [JOK
76 OcroBHOE CBOHCTBO POOH https://m.edsoo.ru/f2a1475e
N bubmuotexa [JOK
7 OcroBHOE CBOHCTBO APOOH https://m.edsoo0.ru/f2a14c90
. bubmuotexa [JOK
8 OcnoBHoE CBOHCTEO APOOH https://m.edsoo.ru/f2al4de4
79 OcHOBHOE CBOMCTBO ApoOH
80 CpaBHeHue pobeit bub6muoreka [IOK
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https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
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/f2al14f74
bubmuoreka [JOK

81 Cpasrerue podeii . https://m.edsoo.ru/f2a151f4
82 CpaBHenue npo0Oeit 1
83 CpaBHuenue npo0Oeit 1
84 CrnosxeHre ¥ BBIMUTAaHHE OOBIKHOBEHHBIX 1 bubnmoreka [JOK
npobeit https://m.edsoo.ru/f2al7cc4
85 Cl10)KeHHE U BBIYUTAHHE OOBIKHOBEHHBIX 1 bu6mmoreka [JOK
npooei https://m.edsoo.ru/f2al7e54
86 CrnoxeHre ¥ BEIMUTAaHHE OOBIKHOBEHHBIX 1 bubnmoreka [JOK
npobeit https://m.edsoo.ru/f2a1802a
87 CI10’KeHHUE M BBIYUTAHUE OOBIKHOBEHHBIX 1 bubmuoreka [JOK
npooei https://m.edsoo.ru/f2al81ce
88 CI10’KeHHUE M BBIYUTAHUE OOBIKHOBEHHBIX 1 bubmuoreka [JOK
npooei https://m.edsoo.ru/f2a1835e
89 CnoxceVHHe 1 BBIYMTAHUE OOBIKHOBEHHBIX 1
npodeit
90 Cio’keHHUE M BBIYMTAHUE OOBIKHOBEHHBIX 1
npobeit
91 CI10KCHHUE Y BBIUNTAHHE OOBIKHOBECHHBIX 1
npodeit
bubmuoreka [JOK
92 Cnvemansas 1pode . https://m.edscIJlo.ru/f2a1592e
bubmuoreka [JOK
93 Cnvemansas 1podr . https://m.edS(I)lo.ru/fZa15a5a
bubmuotexa [JOK
%4 Cwemanmas pods . https://m.edscL)E).ru/f2a15b68
bubmuoreka [JOK
% Cnvemansas 1podn . https://m.edS(I)_E).ru/fZa15e2e
96 VYMHOKEHNE U fejieHre OOBIKHOBEHHBIX 1 bu6mmoreka [JOK
Ipobeil; B3aMMHOOOpaTHBIE JpOoOH https://m.edsoo.ru/f2a184e4
97 YMHOXEHUE U JCIICHHE OOBIKHOBEHHBIX 1 bubmuorexa [JOK
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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
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
https://m.edsoo.ru/f2a184e4

npo0eit; B3auMHOOOpaTHBIE IpOOH

https://m.edso0.ru/f2a18692

98 YMHOKEHHUE U JIeTICHHEe OOBIKHOBEHHBIX bubnmoreka [JOK
npo0Oeii; B3auMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a18a20

99 YMHOKEHHUE U JIeTICHHE OOBIKHOBEHHBIX bubnmoreka [JOK
npo0eii; B3auMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a18b56

100 VYMHOXEHNE U IeJIeHUE 00BIKHOBEHHBIX bu6mmoreka [JOK
npo0eii; B3auMHOOOpaTHBIE IpOOH https://m.edsoo.ru/f2a19088

101 YMHOXEHHUE U JCIICHHE 0OBIKHOBEHHBIX bubmuoreka [JOK
npo0Oeii; B3auMHOOOpaTHBIE APOOH https://m.edsoo.ru/f2a19560

102 YMHOXEHUE U JeJIEHNE 00BIKHOBEHHBIX bu6mmoreka [JOK
npo0eii; B3auMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a196a0

103 VYMHOKEHUE U JIeJIeHHEe OOBIKHOBECHHBIX bubmuoreka [JOK
npo0Oeii; B3auMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a198da

104 Penienne TekcTOBBIX 337124, COICPIKAIINX bubmoreka [IOK
npoou. OCHOBHBIC 3a/1a4X Ha JpoOU https://m.edsoo.ru/f2al81ce

105 Penienne TekcTOBBIX 3a71a4, COICPIKAIINX bubmoreka [IOK
npoou. OCHOBHBIC 3a/1a4X Ha IpoOu https://m.edso0.ru/f2a1835e

106 Pemienune TeKCTOBBIX 3a1a4, COJIEPIKALINX bubnuorexa [JOK
npoou. OCHOBHBIE 3aJ1a4u Ha JpoOU https://m.edsoo.ru/f2a18c5a

107 Penienne TeKCTOBBIX 3a/1a4, COACPIKAIINX bubmmoreka [IOK
npoou. OCHOBHBIC 3a/1a4X Ha JpoOu https://m.edso0.ru/f2a18e76

108 Pemenune TeKCTOBBIX 3314, COJIEPIKALINX bubnuorexa [JOK
npoou. OCHOBHBIE 3aJ1a4u Ha JpoOU https://m.edsoo.ru/f2al18f7a

109 Penienne TeKCTOBBIX 3a1a4, COICPIKAIINX bubmuoreka [IOK
npoou. OCHOBHBIC 3a/1a4X Ha Jpo0Ou https://m.edsoo.ru/f2al18f7a

110 PenieHne TeKCTOBBIX 3a/1a4, COACPIKAIINX bubmumoreka [IOK
npoou. OCHOBHBIC 3a/1a41 Ha IpoOH https://m.edsoo.ru/f2a18f7a

111 KonTponbhas pabota no teme bubnnoreka [JOK
"OOBIKHOBEHHBIE TpoOH" https://m.edsoo.ru/f2ala51e

. bubnmnoreka [JOK
112 Jlecamianas sanmck, Apobei https://m.edS(I)JE).ru/fZaleSe

113 Jecsituunas 3anuck apodeit bubnnoreka [JOK
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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
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a1b55e

https://m.edsoo.ru/f2alb87e

114 Jecsatuunas 3anuck apodei Eﬁg;?/ﬁ?e%asgg’ﬁlﬁalbcfc
115 CpaBHeHuE 1eCATUYHBIX IpoOeit EgS;III;/(r)TTLGe?S(I){)?’IJ/fZalc 493
116 CpaBHEHHE IECITHYHBIX IpOOeCi Egg;?/%?ezziﬂljmalc%e
117 CpaBHeHuE 1eCATUYHBIX IpoOeit EE[G);I:I;I/(r)TTeEZ(I){)(.)rI:/fZaleOZ
118 CpaBHeHuE 1eCATUYHBIX JIpoOeit EES;I;/(;T:%eI:ji(I)_E?rI:/fZalCCZe
119 CpaBHeHuE 1eCATUYHBIX JIpoOeit

120 JleficTBHS C IECATUYHBIMU APOOSIMU EES;I:I;I/?TTLCeI;jaS(I)_E)(.)rIlJ(/fZalce 43
121 JeiicTBUS C NECATUYHBIMU APOOSIMU EES;I:I;I/?TTLGGEZ(I)_E)?IS/fZalchZ
122 JleicTBUS ¢ NECATHUHBIME IPOOSMU Eggg;;;;ee%zgﬁ{fmal 4174
123 JeicTBUSI C ECATUYHBIMU APOOSIMU ESSSJTZI;I/(?TT].GEIEZ(IJ_EJC.)I’IJ/fZal d516
124 JeicTBUSI C ECATUYHBIMU APOOSIMU 53[6);7/(;7:.6822(%?’5/f2a1 d64c
125 JleicTBUS ¢ NECATUUHBIME IPOOSMU EESSJ.I:I;I/?TTLGeIEiaS(IJ_EJ(.)rIS/fZal 4750
126 JleficTBUSI C IECATUYHBIMU APOOSIMU Eggg?lﬁéezzcﬂgﬁlﬂal 4856
127 JIeicTBHS ¢ NECITHUHBIME IPOOSIMU Eggglflﬁée%zﬁ)?}:/ﬂal 4962
128 JleficTBUSI C IECATUYHBIMU APOOSIMU ﬁggg?lﬁzazi?{fmal da7a
129 JleficTBUSI C IECATUYHBIMU APOOSIMU bubmiorexa LJOK

https://m.edsoo.ru/f2a1db88
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https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88

bubmuoreka [JOK

130 JleficTBHSI C IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2ale0la
. bu6mmoreka [JOK
131 JelicTBUS C NECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2ale150
. bu6mmoreka [JOK
132 JleficTBHSI C IECATUYHBIMU APOOSIMHU hitps://m.edsoo.ru/f2ale268
. bubnmoreka [JOK
133 JIeicTBUS ¢ IECATHYHBIME IPOOSMU https://m.edsoo.ru/f2ale3da
. bubmuorexa [JOK
134 JleficTBHS C IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2aledf?2
. bubmuoreka [JOK
135 JleficTBUS ¢ IECATUYHBIMH APOOSIMU hitps://m.edsoo.ru/f2aledf?
. bubmuoreka [JOK
136 JIeicTBUS ¢ NECSITHYHBIME IPOOSIMU https://m.edsoo.ru/f2ale5f6
. bubmuoreka [JOK
137 JleficTBUS ¢ IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2ale704
138 JIeHCTBYS ¢ NECITHYHBIME IPOOSIMU
. bubnuotexa [JOK
139 OKpYTIICHHE ACCATHIHBIX NpOOCH https://m.edsoo.ru/f2a1e826
. bubmuoreka [JOK
140 OKpyrIeHne IeCATHIHEIX Apodei https://m.edsoo.ru/f2aleb50
. bubnuotexa [JOK
141 OKpyriIenne IeCATHIHbIX Apodei https://m.edsoo.ru/f2alec68
142 OxpyrieHue AecITUYHBIX Apo0eit
143 Pemienne TeKCTOBBIX 3a/1a4, COAEPKAIINX bu6mmorexa [IOK
npo6u. OCHOBHBIE 337]a4i Ha APOOHU https://m.edsoo.ru/f2aled8a
144 Pemenne TeKCTOBBIX 3a/1a4, COJIEPIKAIIUX bubmuoreka [JOK
npoou. OCHOBHBIC 3a/1a4X Ha Ipo0OH https://m.edsoo.ru/f2alefl0
145 Pemenue TeKCTOBBIX 3a/1a4, COAEPKAIINX bu6mmorexa [JOK
npo6u. OCHOBHBIE 337]a4i Ha ApoOHU https://m.edsoo.ru/f2a1f028
146 Pemenmne TeKCTOBBIX 3a/1a4, COJIEPIKALITIX bubnmoreka [JOK

npobu. OCHOBHBIE 3a71a49H Ha IpoOH

https://m.edsoo.ru/f2a1f136
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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
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https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136

Pemenne TeKCTOBBIX 3aaa4, COACPIKAIINX

147 npobu. OCHOBHBIE 3a7a49K Ha Ipoou 1
148 KoHTponbHas pabota 1o Teme 1 bubmuorexa [JOK
"JlecsaTuuaHbie APOOH" https://m.edsoo.ru/f2al1f23a
o | Mo UGpomeme 1 B 10K
https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ
150 witororpamon. Mozenn ) ubmorera LIOK
https://m.edsoo.ru/f2alad?a
MPOCTPAHCTBEHHBIX TEJ
151 [TpstMoyTONbHBIN Napaienenumnen, Kyo. 1 bubnuoreka [IOK
Pa3Béprku KyOa U mapaenenumnena https://m.edsoo.ru/f2a1a802
152 [IpssmoyroibpHBIN napauienenunen, Kyo. 1 bubmmorexa [IOK
Pa3BépTku KyOa U mapajienenumnena https://m.edsoo.ru/f2ala924
153 [TpakTrueckas paboTta 1mo Teme 1 bubnnoreka [JOK
"Pa3BépTKa Kyba" https://m.edsoo.ru/f2alaef6
154 O0BéM KyOa, TPAMOYTOIBLHOTO 1 bubnmoreka [JOK
napajiesienume/a https://m.edsoo.ru/f2a1b09a
155 O0BEM Kybda, MPAMOYTOIBLHOTO 1 bubnuotexa [JOK
napaiesenume/a https://m.edsoo.ru/f2a1b248
156 O06BEéM KyOa, IPIMOYTOIBHOTO 1
napaiesenuea
157 O06béM Kyba, MPAMOYTOIBHOTO 1
napasenenuneaa
158 HToroBast KOHTpOJIbHAs paboTa 1
bubnmoreka [JOK
159 OKpYIAHOCTS H KpyT . it ecs00 /260654
160 OKpy’KHOCTb U KpyT 1
161 [IpakTuyeckas paborta o Teme 1 bubnuorexa [IOK
"TlocTpoeHue y30pa U3 OKpYyKHOCTEH" https://m.edsoo.ru/f2a0d7e2
162 IToBTOpEHNE OCHOBHBIX MOHATHI U 1 bubnnorexa [JOK

METO/IOB Kypca 5 kiacca, 00001ieHue

https://m.edsoo.ru/f2alf76¢
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3HAHUH

IToBTOpEHNE OCHOBHBIX OHATHI U

bu6mmoreka [JOK
163 MeTOH?B Kypea 5 knacea, 00o0menne 1 https://m.edsoo.ru/f2a1f924
3HAaHUHU
164 Moroe ypen S nena. aboGone . BuGmtorexa LIOK
N ’ https://m.edsoo.ru/f2alfaaa
3HAHUHU
165 Moromn ypen S nena. aboGuione . BuGmtorexa LIOK
N ’ https://m.edsoo.ru/f2al1fc08
3HAHUHU
166 P . BuGmtorexa LIOK
9 yp ’ m https://m.edsoo.ru/f2alfeec
3HAHUHU
167 P . BuGmitorexa LIOK
Hv M ? m https://m.edsoo.ru/f2a200a4
3HAHUHU
168 S . BuGmitorexa LIOK
I[v M ’ m https://m.edsoo.ru/f2a201f8
3HAHUHU
169 Moromn Kymen S nesa. aboGmone 1 BuGmtorexa LIOK
Hu yp ’ m https://m.edso0.ru/f2a20388
3HAaHUHU
170 Moromn Kynen 5 nesa. aboGmone 1 BuGmtorexa LIOK
Hu M ’ m https://m.edso0.ru/f2a2069e
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170
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6 KJIACC

Ne ni/m Tema ypoka KounyecTBo 4yacoB DJIeKTPOHHbIE
Bcero | Kourpoabubie | IlpakTuyeckue | HHGpOBHIE
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl

1 Apudmernueckue IeHCTBUS C 1 bubnuorexa [JOK
MHOT'O3Ha4YHBIMU HAaTypaJIbHBIMHU https://m.edso0.ru/f2a208ec
yuciaamu(CaokeHne U BBIMUTAaHUE)

2 Apudmerndeckue I1HCTBUS C 1
MHOTO3HAYHBIMU HATYPaTbHBIMU
yrcnamMu(CHaoxKeHne U BHIYUTaHUE)

3 Apudmerrdeckue I1eUCTBUS C 1 bubnnoreka [JOK
MHOT'O3Ha4YHBIMU HAaTypaJIbHBIMHU https://m.edsoo.ru/f2a20aea
yuciaamMu(Y MHOKEHHE U JICTICHUE)

4 Apudmernueckue IeiCTBUS C 1
MHOTO3HAYHBIMU HATYPaTbHBIMU
yuciaaMu(Y MHOKEHHE U JIeJIeHHE)

5 YucnoBble BBIpaXXeHUsI, TOPAIOK 1 bu6nuorexa [IOK
JIEUCTBUM, UCIIOJIBb30BAHHE CKOOOK https://m.edsoo.ru/f2a20c48

6 YHucnoBble BBIPAXEHHUS, OPSIIOK 1 bubnuoteka [JOK
JIENCTBUM, HCITOIL30BaHIE CKOOOK https://m.edsoo.ru/f2a20d6a

7 YucnoBble BBIpaXXEHUsI, TOPAI0K 1
NENCTBUM, UCIIOIL30BaHIE CKOOOK

8 OxpyrieHne HaTypaJIbHbIX YUCEIl 1 bubnuorexa [IOK

https://m.edso0.ru/f2a21274

9 OxpyrieHne HaTypaJbHbIX YUCEIl 1

10 Jlenurenu v KpaTHbIE YKMCIIa; HAMOOIBIITUI 1 bubmuorexa [JOK
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o0Imuil nenuTens U HauMeHblee od1ee
kpaTtHoe (IIoBTOpeHue )

https://m.edsoo.ru/f2a22a3e

11 JlenuTenu U KpaTHBIE YKMCIIa; HAUOOJIBIITHHA bu6mmoreka [JOK
00U IeNUTENL U HAaNMEHBIIIEE 0011IIee https://m.edsoo.ru/f2a22b9c
kpatHoe( [Ipu3naku neaumMocTH )

12 Jlenurenu u KpaTHbIE YKcia; HAMOOJIbIIUI bubmumorexa [IOK
0OIIMI JeUTENb U HaUMEHbLIee 0011ee https://m.edsoo.ru/f2a2340c
kpatHoe( [IpocThie 1 cocTaBHBIC YKCTA,
pa3oKEHUE YMCiIa Ha TIPOCTHIC
MHOKHUTEIH )

13 JlenuTenu U KpaTHBIE YMCIIA; HAUOOJIBIITHHA
00IIMiA IeUTENIb U HaMMEHbIIIee 0011Iee
kpatHoe (HOJI)

14 Jenurenu u KpaTHbIE YKcia; HAMOOJIbIIUI
o0l TeuTens M HAaMMEHbIIee o01ee
kpatHoe(HOK)

15 JlenuTenu U KpaTHbIEe YMcia; HAaUOOIbIINA
001l 1eIuTens 1 HauMeHbIIee o01ee
kpatHoe(O60061IeH e)

16 JenumocTb CyMMBI ¥ IIPOU3BEIAECHUS bubnuorexa [JOK

https://m.edsoo.ru/f2a22d2c

17 Jlenenue ¢ ocraTtkoM bubmuoreka [JOK

https://m.edso0.ru/f2a24104

18 Pemenne tekctoBbix 3anau(Ha HO/ u bubnmoreka [JOK
HOK) https://m.edsoo.ru/f2a21e90

19 Pemenne TekcTOBBIX 3a/1a4 bu6mmorexa [IOK

https://m.edso0.ru/f2a2226e

20 Penrenne TekCTOBEIX 3aa4 bubnmoreka [JOK

https://m.edsoo0.ru/f2a22412

21 Penrenne TeKCTOBEIX 3a4a4 bubnmoreka [JOK
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https://m.edsoo.ru/f2a22412

22 Pemenne tekctoBbix 3anau( [logroroska bubnmoreka [JOK
K/p) https://m.edsoo.ru/f2a226e2
23 KonTtponpnast pabora o Teme bubmmorexa [IOK
"HaTypanbnble yncna” https://m.edso0.ru/f2a242a8
24 OOBIKHOBEHHAs JIp0o0b, OCHOBHOE bu6mmoreka [JOK
CBOICTBO ApodH, cokpaleHue 1podeit https://m.edsoo.ru/f2a261fc
25 OOBIKHOBEHHAs JIp0oOb, OCHOBHOE bu6mmoreka [JOK
CBOICTBO Apo0OH, COKpalleHue Ipodeit https://m.edso00.ru/f2a26670
26 OOBIKHOBEHHAas Ap0o0b, OCHOBHOE bubnuorexa [JOK
CBOICTBO Apo0OH, COKpaleHue 1podeit https://m.edsoo.ru/f2a26936
27 OOBIKHOBEHHAs JIpoOb, OCHOBHOE bu6mmoreka [JOK
CBOICTBO ApodU, cokpaleHue 1podeit https://m.edsoo.ru/f2a26ab2
28 CpaBHeHue U yHnopsiiouuBaHue 1pooeit bubnnoreka [JOK
https://m.edsoo.ru/f2a2721e
29 CpaBHeHue U yHopsiouuBaHUE Ipooeit bubnnoreka [JOK
https://m.edsoo.ru/f2a2749e
30 CpaBHeHUE U yopsJ0UMBaHUE ApoOeit bu6nuorexa [IOK
https://m.edsoo.ru/f2a275ac
31 Jecstuunble pobu U MeTpuyecKas bubnuorexa [JOK
cucremMa Mep https://m.edso0.ru/f2a2638c
32 Jecatuunble qpoOu U MeTpUYecKast bu6nuorexa [IOK
cucremMa Mep https://m.edso0.ru/f2a2638c
33 Apudmernaeckue TeUCTBUS C bubmuorexa [JOK
OOBIKHOBEHHBIMHU U JECITUYHBIMU https://m.edsoo.ru/f2a276c4
npoosiMu(Crio)KeHre ,BHIYUTAHUE |
CpaBHEHHUE)
34 Apudmernueckue 1eicTBUS C bub6nuorexa [IOK

OOBIKHOBEHHBIMU U I€CATUIHBIMU
npo0simu (YMHOKEHUE U JISTICHHE)

https://m.edsoo.ru/f2a277dc
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Apudmernueckue 1eicTBUS C
OOBIKHOBEHHBIMH U JAECATUYHBIMU
npo0siMu( Y MHOXKEHHUE U JICTICHUE)

bubmuoreka [JOK
https://m.edsoo.ru/f2a27d40

36 Apudmerndeckue I1eUCTBUS C bubmuorexa [JOK
OOBIKHOBEHHBIMHU U JECITUYHBIMU https://m.edsoo.ru/f2a27ec6
npoosmu(HaxoxaeHnue npobu ot uncia)

37 Apudmernueckue 1eicTBUS C bubmmoreka [IOK
OOBIKHOBEHHBLIMU U JECATUIHBIMUA https://m.edsoo.ru/f2a27c00
TPOOSMU(HAXOKICHIE YUCIIA TIO
3HAYCHHIO JPOOH )

38 OTtHollIeHHE bubmuoreka [JOK

https://m.edsoo.ru/f2a282c2

39 OTtHomeHNEe

40 Macmra6, nponopuusi(npsimasi 1 o0patHas bubnnoreka [JOK
MIPONOPIIMOHATBHOCTB ) https://m.edsoo.ru/f2a28a7e

41 Macurad, nponopuusi(rnpsimasi 1 oopaTHas
POMOPLUOHAIBHOCTD )

42 Macuira6, nponopuusi(npsimasi 1 oopaTHas bubnuorexa [JOK
IPONOPLHUOHATIBHOCTD ) https://m.edsoo.ru/f2a28c22

43 Macuta0, nponopuusi(npsimast 1 oOpaTHast
MPOTMOPLIUOHATEHOCTD )

44 [TonsiTne npouenra bubnuorexa [JOK

https://m.edsoo.ru/f2a28d76

45 [TonsTne npouexra bubnuorexa [IOK

https://m.edsoo.ru/f2a28efc

46 Jlenenue B JaHHOM OTHOIICHUU bu6mmoreka [JOK

https://m.edsoo.ru/f2a28448

47 Jlenenue B JaHHOM OTHOILICHUU

48 Brrurcnenue npomenTa oT BETUYUHBI U bubnmnoreka [JOK

BEJIMYMHBI 110 €€ POLIEHTY

https://m.edso0.ru/f2a29064
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Brluncnenue npoueHTa OT BEJIMYNUHbI U
BEJIMYUHBI 110 €€ IIPOLIEHTY

bubmuoreka [JOK
https://m.edsoo.ru/f2a291e0

50 Bbruucnenue nponeHTa ot BeJIMYUHBI U
BEJIMYMHBI 110 €€ IPOLIEHTY
51 Beruucnenue nponeHTa ot BeJIMYUHBI U
BEJIMYMHBI 110 €€ TPOLICHTY
52 Pemenne TeKCTOBBIX 3a/1a4, COEPIKALLIUX bubmmorexa [IOK
npo6u u npoueHTs! (Iponopuun) https://m.edsoo.ru/f2a26512
53 Pemienue TekCTOBBIX 33a7a4, COAEPIKAIINX bubnuoreka [IOK
npo6u u npouenTsl (IIponopiun) https://m.edsoo.ru/f2a2818c
54 Pemienue TekCcTOBBIX 3a7a4, COAEPIKAIINX bubnuoreka [IOK
JpoOu M MPOLIEHTHI https://m.edsoo.ru/f2a29546
55 Pemienne TeKCTOBBIX 3a71a4, COACPIKALTUX bubnuorexa [JOK
JpoOu M MPOLIEHTHI https://m.edsoo.ru/f2a29a46
56 KonTponbhas pabota no teme "Ipoou" bubnnoreka [JOK
https://m.edsoo.ru/f2a29d34
57 YeTbIpEXYrobHUK, IPUMEPHI bubnuotexa [JOK
YETBIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
58 [TpstMOyTONBHUK, KBaApaT: CBOWCTBA bu6nuorexa [IOK
CTOPOH, YIJIOB, IMarOHAJIEH https://m.edsoo.ru/f2a2a2f2
59 [IpsiMOyTONBHUK, KBapaT: CBOWCTBA
CTOPOH, YIJIOB, IHarOHAJICH
60 N3mepenue yriioB. Buapl TpeyroJbHUKOB bubmmoreka [JOK
https://m.edsoo.ru/f2a2a75c
61 N3mepenue yriioB. Buibsl TpeyroJbHUKOB bubnnorexa [JOK
https://m.edsoo.ru/f2a2ab94
62 [Iepumerp MHOrOyroNbHHUKA bubnuorexa [IOK
https://m.edsoo.ru/f2a29eb0
63 [Iepumerp MHOrOyronbHHUKA
64 [Tnomanp Gurypsr
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( ILmomanp kpyra)

65 [Tnomans ¢purypst
66 DopMyIbl IepUMeETpa M TUIOIIAIH
PSIMOYTOJIbHUKA
67 DopMyIibl IEpUMETpa U IO U
IPSMOYTOJIbHUKA
68 [MpubmmxEnnoe n3MepeHre mIomanu
¢uryp
69 [TpakTrueckas paboTa Mo Teme bubnunoreka [JOK
"OTHOLIEHHUE IMHBI OKPY>KHOCTH K €€ https://m.edsoo.ru/f2a29bea
auamerpy"”
70 [IpakTudeckas padora mo teme "Ilnomane bubnuorexa [JOK
Kkpyra" https://m.edsoo.ru/f2a2ae8c
71 [Ipumenenue OykB 7151 3aIIUCU bubnuorexa [JOK
MaTE€MaTUYECKHUX BbIPAXKEHUH U https://m.edsoo.ru/f2a2b274
MIPENIOKEHU N
72 byKBEHHBIE BBIDAKEHUS U YACIIOBBIE bu6nuorexa [IOK
MIOICTAHOBKH https://m.edso0.ru/f2a2b972
73 BykBeHHbIE paBeHCTBA, HAXOXKICHUE bubnuotexa [JOK
HEN3BECTHOTO KOMITOHEHTA https://m.edsoo.ru/f2a2bada
74 BykBeHHbIE paBeHCTBa, HAXOKIECHUE bubnunoreka [JOK
HEU3BECTHOI'O KOMITOHEHTA https://m.edsoo.ru/f2a2bbe8
75 BykBeHHbIE paBeHCTBa, HAXOXKICHUE bubnunoreka [JOK
HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
76 DopmyIsl bubmuorexa [JOK
https://m.edsoo.ru/f2a2bd14
77 KonTponbhas pabota no teme
"Boipaxkenus ¢ OykBamu. Ourypsl Ha
IJI0CKOCTH"
78 [IpssMoyTONBHBIN MTapasuiesenumnes, Kyo, bubnuorexa [JOK
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[pu3Ma, IUpaMuIa, KOHYC, HUIUHAID, LIap
u cdepa

https://m.edso0.ru/f2a319c6

79 [IpssMOyTONIBHBIN Mapasuieenumne, Kyo, bubmuorexa [JOK
MpU3Ma, NUpaMua, KOHYC, UAJIUHAID, [ap https://m.edsoo.ru/f2a31afc
u chepa
80 N300pakeHne mpocTpaHCTBEHHBIX (PUTyp bubnmoreka [JOK
https://m.edsoo.ru/f2a3206a
81 N300pakeHre mMpoCTPaHCTBEHHBIX (hUTyp
82 [Ipumepsbl pa3BEPTOK MHOTOTPAHHUKOB,
IMHPA U KOHYCa
83 [IpakTudeckas padora o teme "Coznanue bubmmoreka [JOK
MoJjieJIei MPOCTPaHCTBEHHbIX puryp" https://m.edsoo.ru/f2a3252e
84 [TonsiTne 00bEMa; €TMHULIBI U3MEPEHUS bu6mmoreka [JOK
00BEMa https://m.edsoo.ru/f2a321c8
85 O0BEM IPSIMOYTOIIBHOTO bubnuotexa [JOK
napajuienenunena, kyoa, Gopmyiiblt https://m.edsoo.ru/f2a3234e
00BéMa
86 OO6BEM NPAMOYTOJILHOTO
napaienenunena, Kyoa, Gopmybl
00bEMa
87 CronbuaTble U KPYroBble UArpaMMbl bu6nuorexa [IOK
https://m.edsoo.ru/f2a3178c
88 [TpakTudeckast paboTa Mo Teme bubnunoreka [JOK
"IToctpoenue auarpamm” https://m.edsoo.ru/f2a318ae
89 Pemenre TeKCTOBBIX 33124, COJEPIKAIIIX
JTAHHBIE, IPEICTaBJICHHBIC B TA0IHIIaX U
Ha TMarpaMMax
90 Pemienune TeKCTOBBIX 3a1a4, COAEPIKAIINX

JaHHBIC, IPCACTABJICHHBIC B Ta6m/1uax u
Ha JuarpaMmax

52


https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae

91 [TonoxxurenpHbIE U OTPULIATENIBHBIEC YUCIIA 1
92 [TomoxxuTenbHBIC U OTPHUIIATEIILHBIC YHCIIA 1
93 Ienbie yncna 1 bu6mmoreka [JOK
https://m.edsoo.ru/f2a2bf6c
9 Ienbie yncna 1 bu6mmoreka [JOK
https://m.edsoo.ru/f2a2c07a
95 Lemnpie uncna 1 bubnmoreka [JOK
https://m.edsoo.ru/f2a2c17e
96 Monyib 9nciia, TeoMeTpruIecKas 1 bubmmoreka [JOK
WHTEPIPETALMS MOYJIS https://m.edso0.ru/f2a2c886
97 Mopynp yuciia, reOMeTpUYECKast 1 bubnuorexa [JOK
WHTEpIpETaLMs MOYJIs https://m.edsoo.ru/f2a2ca3e
98 YucnoBble TPOMEXYTKU 1
99 UmcnaoBbie TPOMEKYTKH 1
100 UmncnaoBbie TPOMEKYTKH 1
101 CpaBHEHHE TOJIOKHUTEIBHBIX U 1 bubnuorexa [JOK
OTPHULATEIIBHBIX YUCEN https://m.edsoo.ru/f2a2ce30
102 CpaBHeHUE NOJIOKUTEIBHBIX U 1 bu6nuorexa [IOK
OTPHULATEIBHBIX YUCEN https://m.edsoo.ru/f2a2cf48
103 CpaBHEHHE TOJOKUTEIBHBIX H 1
OTPHUIATEITLHBIX YHCET
104 Apudmernueckue I1eUCTBUS C 1 bubnuotexa [JOK
MIOJIOKUTENBHBIMU U OTPULATEIbHBIMU https://m.edsoo.ru/f2a2d830
qrcIaMu
105 ApudmeTrndeckne IeHCTBUS C 1 bubnmoreka [JOK
MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU https://m.edsoo.ru/f2a2d984
YUCIIaMHU
106 Apudmerndeckue T1eUCTBUS C 1 bubnuorexa [JOK

MOJIOKHUTECIBHBIMHA 1 OTPUIATCIIBHBIMHA
qucijiaMu

https://m.edsoo.ru/f2a2dab0
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ApudmeTndeckue IeHCTBUS C
MOJIOKUTETHHBIMU U OTPUIIATETHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/f2a2ddee

YyHCIIaMU

108 Apudmernaeckue I1eUCTBUS C bubmuorexa [JOK
MIOJIOKUTEIBHBIMHA U OTPHULIATEIIbHBIMU https://m.edsoo.ru/f2a2defc
YHUCIaMU

109 ApudmeTndeckue IeHCTBUS C bubnmoreka [JOK
MOJIOKUTENBHBIMU U OTPULATEIbHBIMU https://m.edsoo.ru/f2a2e384
YHCIIaMH

110 ApudmeTrndeckre IeiHCTBUS C bubnnoreka [JOK
MOJIOKUTEIBHBIMU U OTPHULIATEIIbHBIMU https://m.edsoo.ru/f2a2e5f0
qrCcIaMu

111 Apudmerndeckue 1eicTBHS C bubnuorexa [JOK
IIOJIOKUTENBHBIMYA U OTPULIATEIIEHBIMA https://m.edsoo0.ru/f2a2e762
YHCIIaMH

112 Apudmerndeckre IeiHCTBUS C bubnunoreka [JOK
MTOJIOKUTENBHBIMU U OTPULATEIILHBIMU https://m.edsoo.ru/f2a2eb90
qUCIaMu

113 Apudmerndeckue 1eicTBUS € bu6nuorexa [IOK
MTOJIOKUTENBHBIMYA M OTPHULIATEIIEHBIMA https://m.edsoo.ru/f2a2ecf8
YHCIIaMH

114 Apudmernueckue IeiCTBUS C bubnuorexa [JOK
MTOJIOKUTENBHBIMU U OTPULATEIIbHBIMU https://m.edsoo.ru/f2a2ee10
YHUCIaMU

115 Apudmerndeckue 1eiCTBUS C bubnuorexa [IOK
MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU https://m.edsoo.ru/f2a2f248
YHCIIaMH

116 Apudmernueckue IeHCTBUS C

MOJIOKHUTECIBHBIMHA 1 OTPULIATCIIBHBIMHA
qucijiaMu
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117 Apudmernueckue 1eicTBUS C
MOJIOKUTETHHBIMU U OTPUIIATETHHBIMU
YUCIaMHU
118 Apudmernaeckue I1eUCTBUS C
MOJIOKUTEIBHBIMU U OTPHULIATEIBHBIMU
YUCIIAMH
119 Apudmernueckue 1eicTBUS C
MOJIOKUTETHHBIMU U OTPUIIATETHHBIMU
YUCIaMHU
120 Apudmerrdeckue I1HCTBUS C
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHCIIAMH
121 Apudmerndeckue 1eHCTBHS C
MOJIOKUTEITHHBIMU M OTPHUIIATETHHBIMU
YUCIaMHU
122 Apudmerrdeckue I1eHCTBUS C
MOJIOKUTEIHHBIMU M OTPULIATETHHBIMU
YUCIIAMH
123 Pemenne TekcTOBBIX 3a1a4 bu6mmoreka [JOK
https://m.edsoo0.ru/f2a3035a
124 Pemenne TekcTOBBIX 3a1a4 bu6mmoreka [JOK
https://m.edsoo.ru/f2a304c2
125 Pemenne TekcTOBBIX 3a1a4 bu6mmoreka [JOK
https://m.edsoo.ru/f2a305e4
126 Pemrerune TekCTOBBIX 3a1a4 bu6mmorexa [IOK
https://m.edsoo.ru/f2a30706
127 KonTponbhas paboTa no remam

"ByKBEHHBIE BBIpaKEHUS.
[TonoxuTenbHble U OTPULIATEILHBIE
guciaa'
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128 Pewmenue ypaBHeHuit 1
129 Pemenue ypaBHeHMI 1
130 Pemenue ypaBHeHMI 1
131 Pemenue 3amayu ¢ moMoIpl0 ypaBHEHUH 1
132 Pemienue 3a1a4 ¢ mTOMOIIBI0 YpaBHEHUI 1
133 Pemienue 3a1a4 ¢ TOMOIIBI0 YpaBHEHUI 1
134 [IpakTrueckas padota nmo Teme «Perenue 1
3a]1a4 ¢ TOMOUIbIO ypaBHEHUI»
135 [leprieHquKyNApHBIEC TIPSIMbIE 1 bubnunoreka [JOK
https://m.edsoo0.ru/f2a24442
136 [leprieHquKyNApHBIEC TIPSIMbIE 1 bubnunoreka [JOK
https://m.edso0.ru/f2a24596
137 PaccrosiHue Mexly IByMsl TOYKaMH, OT 1 bubnuorexa [JOK
TOYKH JI0 MPSIMOM, IJIMHA MaplIpyTa Ha https://m.edsoo.ru/f2a24776
KBaJIPaTHOM CEeTKe
138 Paccrosinne Mexy 1ByMsl TOUKaMH, OT 1 bu6mmoreka [JOK
TOYKH JI0 NPSIMOM, JUIMHA MapuipyTa Ha https://m.edsoo.ru/f2a24eb0
KBaJPaTHOM CETKE
139 OceBas cummertpus. LlenTpanpHas 1 bubmmoreka [JOK
CUMMETpUs https://m.edso0.ru/f2a2509a
140 OceBas cummerpus. LlenTpanbHas 1 bu6nuorexa [IOK
CUMMETpUs https://m.edsoo.ru/f2a25428
141 [TocTpoenne cUMMETPUYHBIX PUTYD 1 bu6mmorexa [IOK
https://m.edsoo.ru/f2a252ca
142 [TocTpoeHne cuMMeTpUYHBIX (PUTYD 1 bubnuorexa [IOK
https://m.edsoo.ru/f2a257fc
143 [IpakTuyeckas padorta no Teme "OceBast 1 bubnuorexa [IOK

cummetpusi»  (Ypok mpodheccHOHaTbHON
HAIPABJICHHOCTH M0 Tpodeccuu
ApXHUTEKTOp- An3aitHep)

https://m.edsoo.ru/f2a2598c
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144 CummeTpusi B IpOCTPAHCTBE bubmuoreka [JOK
https://m.edsoo.ru/f2a25ae0
145 [TapannensHble IpsAMbIE bubmmoreka [JOK
https://m.edsoo.ru/f2a248d4
146 Hrorosast koHTpoIbHAs paboTa
147 [TapannenbHble psiMble bubmumorexa [IOK
https://m.edsoo.ru/f2a24a32
148 [IpssMoyrosibHast CUCTEMa KOOPIMHAT Ha bubmuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f2a30ca6
149 KoopaunaTs! TOUKH Ha MIIOCKOCTH, bubnuorexa [JOK
abciucca 1 opauHaTa https://m.edsoo.ru/f2a311d8
150 [loBTOpEHNE OCHOBHBIX MMOHATHH U bubnnoreka [JOK
METO/I0B KypcOB 5 U 6 KJIacCoB, https://m.edsoo.ru/f2a32a9c
0000111eHIE U cUCTEeMAaTH3AIUs 3HAHUI
151 [IoBTOpEHNE OCHOBHBIX MOHATHH U bubnuorexa [JOK
METO/IOB KypCOB 5 1 6 KJIacCOB, https://m.edsoo.ru/f2a32bd2
0000111eHIEe U chCcTeMaTH3aIUsl 3HAaHUI
152 IToBTOpEHNE OCHOBHBIX NTOHATHI U bu6nuorexa [IOK
METOJI0B KypCOB 5 U 6 KJ1acCoB, https://m.edsoo.ru/f2a3312c
000011eHNe U cUcTeMaTH3alys 3HaHUH
153 IToBTOpEHNE OCHOBHBIX NTOHATHH U bu6nuorexa [IOK
METOJ/IOB KypCOB 5 1 6 KJIacCOB, https://m.edso00.ru/f2a33352
0000111eHIE U cHCcTEeMaTH3aIUsl 3HAaHUI
154 IToBTOpEHME OCHOBHBIX MOHATHI U bubnnoreka [JOK
METOJI0B KypCcOB 5 U 6 KJ1accoB, https://m.eds00.ru/f2a33596
0000111eHNE U CUCTeMaTH3alus 3HaHUH
155 [loBTOpEHNE OCHOBHBIX IMOHATUH U bubnuorexa [IOK
METO/I0B KypCOB 5 U 6 KJIacCoB, https://m.edsoo.ru/f2a33780
000011IeHEe U CUCTEMATH3AaIHs 3HAHUHA
156 IToBTOpEHNE OCHOBHBIX IMOHATHI U bubnuoreka [JOK
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METOJI0B KypCOB 5 U 6 KJ1accoB,
000011IeHE U CUCTEMATH3ALNAS 3HAHUI

https://m.edsoo.ru/f2a338b6

157 [ToBTOpEHNE OCHOBHBIX MIOHATHH U bubmuorexa [JOK
METOJI0OB KYpCOB 5 1 6 KJ1accoB, https://m.edsoo.ru/f2a339ce
0000111eHIE U cUCTEeMaTH3aIUs 3HAHUI

158 [ToBTOpEHNE OCHOBHBIX MOHATUH U bubmumorexa [IOK
METO/IOB KypcOB 5 U 6 KJIacCOB, https://m.edsoo.ru/f2a33ad2
0000111eHNE U CUCTeMAaTH3alKs 3HAHUH

159 [loBTOpEHNE OCHOBHBIX MMOHATHI U bubnnoreka [JOK
METO/I0B KypcOB 5 U 6 KJIacCoB, https://m.edsoo.ru/f2a33bd6
0000111eHIE U cUCTEeMaTH3aIUs 3HAHUI

160 [loBTOpEHNE OCHOBHBIX MMOHATHH U bubnnoreka [JOK
METOJ/IOB KypcOB 5 1 6 KJIacCOB, https://m.edsoo.ru/f2a33f46
00001IeHNE U CUCTEMAaTH3alNs 3HAHUH

161 [IoBTOpEHNE OCHOBHBIX MOHATHH U bubnuorexa [JOK
METO/I0B KypcOB 5 U 6 KJIacCoB, https://m.edsoo.ru/f2a340b8
00o0011eHNe U cucTeMaTH3alys 3HaHUH

162 IToBTOpEHNE OCHOBHBIX NTOHATHI U bu6nuorexa [IOK
METOJIOB KypCOB 5 U 6 KJ1accoB, https://m.edsoo.ru/f2a3420c
0000111eHIE U cHCTEeMaTH3aIUsl 3HAaHUI

163 [ToBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [JOK
METO/IOB KypCOB 5 1 6 KJIacCOB, https://m.edsoo.ru/f2a3432e
000011eHNe U cUcTeMaTH3alts 3HaHUH

164 [loBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK
METOJI0B KypCcOB 5 U 6 KJ1accoB, https://m.edso0.ru/f2a34478
0000111eHNE U CUCTeMaTH3alHs 3HaHUH

165 IToBTOpEHNE OCHOBHBIX MOHATHI U bubnnoreka [JOK
METOJIOB KypCOB 5 1 6 KJ1accoB, https://m.edso0.ru/f2a328f8
000011IeHEe U CUCTEMATH3AaIHs 3HAHUHA

166 [loBTOpEHNE OCHOBHBIX MOHATUH U bub6nuorexa [IOK
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METOJI0B KypCOB 5 U 6 KJ1accoB,
000011IeHE U CUCTEMATA3ANAS 3HAHUHA

https://m.edsoo.ru/f2a3482e

167 [ToBTOpEHNE OCHOBHBIX MIOHATHH U 1 bubmuorexa [JOK
METOJI0OB KYpCOB 5 1 6 KJ1accoB, https://m.edso0.ru/f2a34950
0000111eHIE U cUCTEeMaTH3aIUs 3HAHUI

168 [ToBTOpEHNE OCHOBHBIX MOHATUH U 1 bubmumorexa [IOK
METO/IOB KypcOB 5 U 6 KJIacCOB, https://m.edsoo.ru/f2a34d2e
0000111IeHNE U CUCTeMAaTH3alHs 3HAHUH

169 [loBTOpEHNE OCHOBHBIX MMOHATHH U 1 bubnnoreka [JOK
METO/I0B KypcOB 5 U 6 KJIacCoB, https://m.edsoo.ru/f2a34d2e
0000111eHIE U cUCTEeMaTH3aIUs 3HAHUI

170 [loBTOpEHNE OCHOBHBIX MMOHATHH U 1 bubnnoreka [JOK
METOJ/IOB KypcOB 5 1 6 KJIacCOB, https://m.edsoo.ru/f2a34d2e
00001IeHNE U CUCTEMAaTH3alNs 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170
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Pa0o4as nporpamma yue0HOro Kypca «Aaredpa»
INOACHUTEJIBHAA 3AIITMCKA

Anre0pa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa30BaHMS:
OHa 0o0ecreynBaeT M3y4YeHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAY4YHOTrO, TaK U
TYMaHUTAPHOTO IHUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOKEHU 00pa3oBaHus U
B I[IOBCEJHEBHOM ku3HU. Pa3zBurne y oOydarommxcss HAay4YHBIX MPEACTABICHHM
0 TIPOMCXOXKJEHUU W CYIIHOCTH ainreOpamdecKkux aOCTpaKIuii, Croco0e OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBIIGHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOro MOJACIMPOBAHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB MBIIUICHHS, HEOOXOIMMBIX
JUISL afanTallud B COBPEMEHHOM IU(PpoBOM ob1iecTBe. M3yuenue anredpbl ooecrieunBaet
pa3BUTHE yMeHUs HaO0/aTh, CpPaBHMBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYNHpOBaTh yTBepxkaeHUs. OCBOGHHE Kypca aireopbl
00ecreunBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYarOMIMXCS: OHU HCIOJb3YIOT
JNEAYKTUBHbIE M WHAYKTHUBHBIE pacCyXJCHHUS, O000IIeHHe U KOHKPETH3AIHUIO,
abctparupoBanue 1 aHajoruto. O0yuenue anredpe rnpeamnoaracT 3HaYUTeNIbHBINA 00BEM
CaMOCTOSITEJIbHON JIEATETbHOCTH 00YyYaroluXxcsi, O3TOMY CaMOCTOSITEIbHOE pelIeHUe
3a/1a4 SIBIIAETCS peain3alren 1es1TeIbHOCTHOTO MPUHIIUIIA 00yYeHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» Juisi OCHOBHOTO OOIIETro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOJIUYECKUE JIMHUMU:
«Hucna u BBIYUCICHU», « ATIre0OpaniecKue BEIpaXKEHUs», « Y paBHEHUS U HEPAaBEHCTBAY,
«Dynkuum». Kaxpas w3 3THX COAEPKATEIbHO-METOAUYECKUX JIMHUKA pPa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJEHUCTBYS C APYTMMH €ro JUHUSIMHU.
B xozne uzydyenus: yueOHOTO Kypca 00yqaronuMcs MPUXOIUTCS JJIOTUYECKU PACCyK1aTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W ¢ 3TUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pazjeiaXx MaTeMaTHUYeCKOTO O0pa30BaHUS U CHOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHMBEPCAJIBLHOTO MAaTEMAaTHUYECKOIO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Airedpay sBsieTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxxanue muHUM «YHucCna U BBIYUACICHUSD CIYKUT OCHOBOM ISl JadbHEHIIErO
W3YYEHUs] MAaTeMaTUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYaloOIUXCS JOTHUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJI30BAThCS  AJITOPUTMaMH, a TaKxke
MPUOOPETCHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOJIWMBIX [JI1 TOBCEIHEBHOM >KU3HHU.
Pa3BuTue MOHATUS O 4MCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSA3aHO
C palMOHAJIBHBIMU U HUPpPAlMOHAJIBHBIMU YHCIIaMHU, (OPMUPOBAHHEM MPEICTABICHUN
0 JICUCTBUTEILHOM YMCJIC. 3aBEpIICHUE OCBOCHHMS YHCJIOBOM JIMHUM OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHMUIO.
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Copneprkanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHSI W HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OO0y4aroumxcs
MaTEeMaTUYEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKH, CMEKHBIX
NpPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIIEro
oOpa3oBaHus y4eOHBII MaTepuas TPyHNIUPYETCs BOKPYT PallMOHATBHBIX BBIPAKEHUH.
AnreOpa JIeMOHCTpPUpPYET 3HAUY€HHE MAaTEMaTUKU KakK s3bIKa I TOCTPOCHUS
MaTeMaTHYeCKUX MOJelied, ONMCaHus MPOIIECCOB U SIBJICHUI peaibHOTO Mupa. B 3amaun
oOydeHust anredpe BXOJAT TaKXKe JTajbHEHIIIee pa3BUTUE AlITOPUTMUYECKOTO MBIIIIJICHUS,
HEOOXOAMMOTI0, B YaCTHOCTH, /I OCBOCHHMSI Kypca MH(POPMATHKH, U OBJIAJICHHE HABBIKAMU
JNENyKTUBHBIX paccyxaeHuid. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHU s, CIIOCOOHOCTEN K MATEMaTUUYE€CKOMY TBOPYECTRBY.

Conepxxanue (QyHKIMOHAIBHO-TpAQUUECKOW JIMHUM HAIEJIeHO Ha TMOJy4YeHue
oOyyJaronmuMucs 3HaHUM O (QYHKIHMSAX Kak BaKHEWIEH MaTeMaTU4ecKoW MOJeNu
JUIS OTIMICAHMS W WCCIICJIOBAaHMS Pa3HOOOpPA3HBIX MPOILIECCOB M SBICHUN B MPUPOJIE H
oOmiectBe. M3ydyeHne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHUS
UCTIONIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIC CPEICTBA SI3bIKAa MATEMAaTUKH — CIIOBECHBIE,
CHUMBOJIMUECKHUE, rpaduecKue, BHOCUT BKJIaJl B GOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

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

Oo6mee YHUCJIO0 YaCOB, PEKOMEHJOBAHHBIX JUISL U3YYEHHUS y4e0HOTO

Kypca «Anredpa», — 306 gacos: B 7 xnacce — 102 yaca (3 vaca B Hezenmo), B 8
kiacce — 102 yaca (3 vaca B Henenmo), B 9 kiacce — 102 vaca (3 yaca B Hefeio).

COJEPXXAHUME OBYUYEHUA

7 KIIACC
Yucaa u BbIYUCICHUSA

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucu apodei K
npyroii. lloHsTHE panMOHAaIBHOTO 4YHUCIA, 3alldCh, CPAaBHEHHE, YIOPSIJIOYMBAHUE
palMOHANBHBIX YHCel. ApudmeTnueckue IeHCTBUS C PALMOHAIBHBIMU YHUCIAMH.
Pemienue 3a1a4 u3 peaabHON MPAKTUKKA HA YaCcTH, Ha IPOOH.

CreneHp C HaTypaJbHbIM TIOKa3aTelieM: ONpeJeNieHne, Mpeodpa3oBaHue
BBIPDOKEHUI HA OCHOBE OMpEeNEieHUs, 3amuch OoJbluX uuces. [IpoleHThl, 3amuch
IOPOLEHTOB B BHJE ApoOM U IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, PEIIEHUE 3a]1a4 U3 PEAIbHON MTPAKTUKH.

[IpuMeHeHre MPU3HAKOB JIEITUMOCTH, Pa3I0KEHHE HA MHOMXUTENH HATYPaJIbHBIX
quced.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U1 00paTHas MPONOPIUOHAIBHOCTH.
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AJiredpanyeckue BbIPaKeHHA

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUSA C INepeMeHHOW. JlomycTumele
3HAUEHUsl NepeMeHHbIX. lIpefcTaBiieHne 3aBUCUMOCTM MEXAY BEJIMYMHAMHM B BHJIE
¢dopmyinbl. Beruncnenuss no ¢opmynaMm. IIpeoOpa3oBaHne OyKBEHHBIX BBIPa)KEHUH,
TOKJIECTBEHHO PABHbIE BBIPAXKEHMS, IPABHJIa IIPEOOPA30BaHUS CYMM U NPOU3BEIACHUI,
IPaBUJIA PACKPBITUS CKOOOK U MPUBEACHUS TOAO0HBIX CIIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM IMOKA3ATEIEM.

OpHowieHbsl M MHorowieHel. CreneHb MHorowieHa. CroOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWIEHOB. POpMyJbl COKPAIIEHHOTO YMHOKEHHS: KBaapaT CyMMBbI U
KBaJpar paszHocTu. DopMylia pa3sHOCTH KBajparoB. PasznoxkeHne MHOIOYJIEHOB
Ha MHO>KUTEJIH.

YpaBHeHMs ¥ HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUs, MpaBWia NOpeoOpa3oBaHUsA  ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHH.

JInHelHOEe ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPAaBHEHUS,
pelIeHHE JIMHENHBIX YypaBHEHUU. (COCTABICEHHE YpPAaBHEHHW IO YCIOBHIO 3aJadM.
Pemienne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YPaBHEHUH C IBYMs IEpEeMEHHBbIMU. Perienre cucteM ypaBHEHUH CIIOCOOOM
IIOACTAaHOBKH. [ [puMeps! pemeHnst TEKCTOBBIX 3a71a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YnciioBble MpoMeXyTKH. PaccTosiaue mexay 1ByMms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. AbGciucca u opuHaTa TOYKA
Ha KOOpAWHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuUMocTel. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuid. JInneitnas Gyukmus, eé rpaduk. ['paduk dynknum y = |x|. I'padmueckoe
pELIECHNE TMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yuciia 1 BBIYUCTCHUSA

KBagpatubiii kopens u3 uncina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HUppalMoHaNbHbIX unced. CBoHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BHIYUCICHUSIM.
JleCTBUTENbHBIC YHCIIA.

Crenens ¢ 1enbIM NoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AJiredpanyeckue BbIPaKeHUA
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas npodb. OCHOBHOE CBOMCTBO anredpandeckoit npoou. CioxxeHue,
BbIUMTAHKE, YMHOKEHUE, JIEJIEHNE alnre0pandeckux qpooeil. ParmonanbHble BRIpaXKeHUS
U uX npeoOpa3oBaHue.
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YpaBHeHMs U HEPAaBEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenmme
JTpOOHO-paIMOHAIbHBIE YPAaBHCHHUS.

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

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

HucnoBble HEpPAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOW NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAYEHUH (PYHKIMH.
CrniocoOsbI 3a1aHus QyHKLIUM.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIINI, OTpaXkaroluX peaabHbIe POIECCHI.

@OyHKIIMHU, ONUCHIBAIOLINE MIPSIMYIO M 00paTHYIO IPONOPLHOHATIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukmun Y = X2,y = X%, y =Vx, y=|x|. ['paduueckoe pemenne ypaBHeHuit
U CUCTEM YPaBHEHMH.

9 KUIACC
Yucia u BbIYMCJICHUS

PanimonanpHbie 4wuciia, UppalMoOHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JecATUUHbIe TpoOu. MHOXKECTBO JACHCTBUTENIBHBIX YUCEN, AEHCTBUTEIBHBIC YHUCIa KaK
OECKOHEUHbIE JecATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX 4yucell, apu(pMeTHIECKUe JEUCTBHS
C JEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3smepsl  OOBEKTOB  OKpPYXKAIOIIETO  MHpa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTHh MpUOMMKeHUs. OKpyrieHue
yucen. [Ipukuaka v orieHKa pe3yJbTaTOB BbIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOIAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIEHEH Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelmeHne TEKCTOBBIX 3aj1a4y
anreOpanyeckuM METOJIOM.

VYpaBHeHue c JByMs TEepeMEHHbBIMH H ero rpaduk. Pemenue cucrem IByX
JIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. Perenne cucteM AByX YpaBHEHUM, OJTHO
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U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas MHTEpHpeTaLus
CUCTEMBbI YPaBHEHUH C ABYMS IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHol. KBaapaTHbie HepaBeHCTBa. ['paduueckas
MHTEPIpPETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOyHKIUU
Ksanpatununas gynkius, e€ rpadux u cBorictpa. [Tapadoma, KoopAMHATHI BEPIIUMHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

I'papuxn ¢yskuuii: y= £x, y= #x+b, y = k—, y=x3y =% y=|x|
X
U MX CBOWCTBA.

YuciioBBIe IOCTE10BATEILHOCTH U NPOrPECCHH

[loHsiTME YHUCIIOBOM  IOCIENOBATEIBHOCTH. 3aJaHHWE  IIOCIEN0BATEIBLHOCTH
peKyppeHTHOM hopmyIioit u popMyIioi N-TO YIieHa.

Apudmernueckass u reoMerpuyeckas mnporpeccur. Popmynsl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKONU MPOrPeCCuil, CyMMbI IEPBBIX N YICHOB.

N300paxxeHre 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUUAIBbHBIN pocT. CIOXKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

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

Yucaa u BbIYUCICHUSA

BrinonssTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C palMOHAJIbHBIMU YHCIIAMH.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAXKECHHM, TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAKECHUH, COEPKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOH.

[lepexoaute OT omHOW (OpPMBI 3amUCH 4uceNl K Apyrod (mpeoOpa3oBBIBATh
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHUHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO JIECATHYHYIO TPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrasTh yucna.

BpINOMHATE NPUKMAKY M OLICHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpOXKEHUU. BBINOMHATH AEHCTBUS CO CTENEHSIMU C HATypaJbHBIMU
IIOKA3aTEIISIMH.

[IpuMeHsTh NPU3HAKK [EIUMOCTH, Pa3OKEHHE Ha MHOMXHUTEIN HaTypaJlbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IIPONOPITUOHAILHOCTEIO  BEJIMYHMH, IPOICHTAMH, HHTEPIPETUPOBATH PE3yiIbTaThl
peleHus 3a/1a4 ¢ YIETOM OrpaHUYCHHMN, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpHUBaEMBbIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBarh anreOpandyeckylo TEPMHHOJOTHUIO M CHUMBOJHKY, MPUMEHSITH €&
B IIPOIIECCE OCBOCHUS YIEOHOTO MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brinonuars npeoOpa3oBaHus 1IE€JIOTO BBIPAKEHHST B MHOTOYJICH MPUBEACHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BrINoMHATS YMHOXEHHE OJHOUYJIEHA HA MHOTOYJIEH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSITEH (HOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyniecTBIATh Pa3I0KEeHUE MHOTOWICHOB HA MHOXHUTEIHU C MOMOIIbIO BHIHECCHUS
3a CKOOKM OONIIEro MHOKUTEIS, TPYNIUPOBKU ClIaraeMblX, MpUMEHEHUs G(opmyl
COKpPAILIEHHOTO YMHOXCHHUS.

[IpumensTs mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3IUYHbIX 3a/1ad
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp3oBaTh  CBOMCTBA  CTEMEHEW €  HATypaJdbHBIMU  IOKa3aTEIsIMU
JUTs IpeoOpa3oBaHMs BHIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIpaBUila IIepexo1a
OT MCXOJHOIO YpPaBHEHHs K PAaBHOCWIbHOMY eMy. IIpoBepsTbh, sBISETCS JIU YHUCIIO
KOpPHEM YpaBHEHUS.

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

[TonGupath mpUMepsl Hap YKCce, SABISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaUK JUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMU, MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucteMpl IByX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

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

DyHKIMHA

N3o0paxkath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIWHATaM, Jy4H, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATh YHUCIOBBIE MPOMEKYTKH
Ha ajareOpanyecKkoMm si3bIKE.

OtmedaTh B KOOPAMHATHOW INIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPJIMHATaM, CTPOUTh
rpaduku TuHeHHbIX QyHKIHH. CTpouTh rpaduk GyHKIMU Y = |x|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxoauts 3HaueHue pyHKINUM 10 3HAYEHHIO €€ apryMEeHTa.

[lonnmarps rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWHGOpPMaLH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALMIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pE3yIbTAaTHl OCBOEHHUS MPOTPAMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Yuciia v BbIYUCICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUIsL CpaBHEHMS, OKPYIJICHMsS M BBIYMCICHHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IIPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUUECKOTO KBAJAPaTHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3Yd IpPU HEOOXOJUMOCTH KaJIbKYJSTOp, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX KBAJpaTHbIE KOPHH, MCIIONb3Ys CBOMCTBA
KOpHEM.

Hcnonp30Bath 3anucy OOJIBIIUX U MaJIbIX YUCEI C IIOMOILBIO AECATUYHBIX ApoOei
u cteneneit yncna 10.

AJuredpanvecKkue BbIpasKeHUs

[TpyuMeHSTh TOHATHE CTETICHU C LIEJIBIM MTOKa3aTeieM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKECHUM, COJIEpIKAIIMX CTEIIEHU C IIEJIBIM MMOKa3aTeIeM.

BBIMOMHATE  TOXKACCTBEHHBIC MPEOOpPA30BaHUSI  PAlMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE ITPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHMsl BBIPAXKEHUNU Il PEIICHUS Pa3IUdHbIX 3a7ad
13 MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHOMN MPAKTHUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemlare JsMHENHBIE, KBAaJpaTHBIE YPABHEHHS M PALMOHAIBHBIE YPaBHEHMS,
CBOJAILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHui (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIK CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT cioBeCcHON (HOPMYITHPOBKH 3a/a4i K €€ aireOpandeckor Mojenu
C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMbl YPAaBHEHUM, WHTEPIIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yybTarT.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUSI, OLICHKH, pPEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALIAI0 MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumaTe W HCHOJIB30BaTh (PYHKIIMOHAJBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACISITh 3HAa4YeHHE (QYHKIMA 1O 3HAYCHUIO
apryMeHTa, OIpeJesTh CBOMCTBA (DYHKIIUHU IO €€ TpaduKy.

CtpouTtb rpaduku dJIeMEHTApHBIX (DYHKITUN BUIA:

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

1o e€ rpaduky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
obydenus B 9 kiacce:

YucJia ¥ BbIYUCTICHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C paIlMOHATIBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCBbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C HWPPALUOHATBHBIMA
YHUCJIaMH.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTeh  JI€UCTBUTEIBHBIE YHWCIA, BBIIOJIHATH MPUKUJIKY  pe3yJibTaTa
BBIYHCIICHU, OLICHKY YMCIJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHble W KBaJpaTHbIC YPAaBHEHUS, YPABHEHHS, CBOIAIIMECS K HUM,
mpocTenime ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

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

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

[IpoBoaHUTE MPOCTENIINE MCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHECHHUH, B TOM
Yuciae C NPUMEHEHHEM TpauyecKuX MpeCTaBIeHU (yCTaHaBIUWBATh, HMEET JIH
YpaBHEHHE WK CUCTEMA YPABHEHUM PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U Mpoyee).

Pemiars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aMKUCHIBATH PELUICHUE C IOMOIIBIO CHUMBOJIOB.

PemaTe cucrtembl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YWCIOBOU
MPSMOi1, 3aITUCHIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELLICHUU PA3JIMYHbBIX 33/1a4.

DyHKIMHA

Pacrio3naBaTh (QyHKIMM W3Y4eHHBIX BHJIOB. lloka3piBaTh cXeMaTHUECKU
pacroyoKeHHe Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (YHKIWN BUma: Yy = £X,
y= #x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocTu

X
OT 3Ha4YCHUI KO(DPHUITUEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUN.
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Crpouth W u300pa)kaTh CXEMAaTUYECKH TIpauKU KBaIpaTUYHBIX (DYHKUUH,
OTMCHIBATH CBOWMCTBA KBAAPATHUHBIX (PYHKIUIL 110 UX rpaduKam.

Pacno3naBate kBaapaTHuHyto (yHKIUIO 10 (opmyne, NPUBOIUTH NPHUMEPHI
KBaJPAaTUYHBIX QYHKUIWH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEA0BATETbHOCTH U NPOIPECCUH

Pacrio3naBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUH MPU PA3HBIX
crocobax 3a7aHusl.

BoBIOMHATE BBIYUCIIEHUS C HCTIOIB30BaHUEM (HOPMYIT N-T0 YjieHa apuPpMETHIECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEA0BATEILHOCTU TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IIOCJIENOBATENBHOCTAMU, B TOM YMCIIE
3aJ1a4uM U3 PeasbHON JKMU3HH (C UCIIOJIb30BAaHUEM KAJIBKYJISITOPA, HU(POBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucna u BBIYUCIICHUS. 11 [Tonsarue CucreMaTU3UPOBATH U 000raAATH 3HAHUS
ParmonannHbBIE UnciIa PAlMOHAIIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBUS IPY HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSIAOUNBAHUE
PalMOHAIBHBIX YUCEIL.
CreneHb

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

13 peajbHON
MPAKTUKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUA

Ha MHOUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pasHOOOpa3HbIe CIOCO0OBI M PHEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coziepKanmx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTD
BbIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAKEHUSI HA YMHOKEHUE U
JINICHHUE IECATUYHBIX JpOo0eH K JEHCTBUAM C 1ETBIMU
YUCIIAMH.

IIpuBOAUTH YHCI0BbIE U 0YyKBEHHbIE IPUMEPBI CTETICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAHHUSI CTENIEHHU U TOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4yeHHus cTeneHel Buaa a" (a — moboe paunoHaIbHOEe
YUCJI0, N — HATYPAIBHOE YHUCJIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

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

IIpumMeHATH IPU3HAKY IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXXHUTEJIM HaTypaJbHbIX YUCEN.

PemaTh 321244 Ha YacTH, IPOLIEHTHI, IPOTIOPIUH,

Ha HaxO0XJIeHUE ApoOu (MPOLIEHTa) OT BEJIMYMUHBI U
BEJTUYHUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIAET OJHA BEJIMUYMUHA OT JIPYTOM.
IIpuBoAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMuCH PEIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OTPE/ICICHHUS,
MPSMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, MPSIMYIO U 00PaTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS

45

bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
MIEPEMEHHBIX.
DopMyIIbL.

OBaaners anredpanyeckoil TEpPMUHOIOIHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
Haxoauth 3Ha4eHNsI OyKBEHHBIX BHIPAKCHUH MPHU 33JITaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH IIPUBEICHUEM MOJI00OHBIX CaracMbIX,
pPacKpbITHEM CKOOOK. BBINOIHATH YMHOXXEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI)IX cJlaraCMbIX.

CBoiicTBa cTEeICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXEHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KMTEIIU

Ha MHOTOWICH U MHOTOWICHA HA MHOTOWICH, IPUMEHATH
dbopMyIBI KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuiecTBJAATH Pa3I0KeHUE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECCHHS 32 CKOOKH OOIIIET0 MHOKHUTEII,
npuMeHeHus (HOPMYJITbI pa3HOCTU KBAAPATOB, HOPMYIT
COKpAIIEHHOTO YMHOKEHHUSI.

IIpumeHsiTH TPeOOPa30BaAHIE MHOTOUJICHOB ISl PEIICHUS
Pa3ITUYHBIX 3371a4 U3 MAaTEMATHUKH, CMEKHBIX ITPEAMETOB,
U3 peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTHUKU

YpaBHEHUS U HEPABEHCTBA

21

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JInnenHoe ypaBHEHUE

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

K paBHOCUJIBHOMY eMy Oosee npocTtoro Bujaa. [lpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YHMCIIO KOPHEM YPABHEHHS.
Ioa0upaTs npuMepbI Nap YKCEII, SBISAIONIUXCS PEIICHUEM
JIMHENHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C ZBYMs
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 PEIICHUSI YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI IBYX JUMHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMHU 110 YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

KoopnuHatel 1 rpaduku.
OyHKIUU

17

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MIPOMEKYTKHU.
Paccrosinne mexay
JIBYMsI TOUKaMU
KOOPJIUHATHOM
MIPSMOH.
[IpssmoyrosibHas
cucTteMa KOOpAuHaT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aIaHHBIX
bopmynamu.

M300paxkaTh Ha KOOPAMHATHON NIPAMOMN TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBL; 3aMCHIBATh X HA aJIreOpandecKoM S3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECIOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (JOPMYTIaMH, B TOM YUCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH IPaPUIECKUI CIIOCOO MPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTue GyHKIINH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBars nuHeiiHy0 QyHknmo Y = Kkx + Db,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QyHKIIHIA.
Jluneiinas GyHKITHUS.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 durmeHToB K u b.

Crpontsh rpaduku muHeHON GyHKIMHA, QYHKIHH Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 0000IIEHNE 8 [loBTOpEHNE BriOMpaTh, IPUMEHATH OLICHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX IIOHATUI YKCEeJl, BBIYUCICHUA, TpeoOpa30BaHUl BBIPAXKECHHUI,
1 METOJI0B Kypca pelIeHns ypaBHEHUN.
7 xnacca, 00001IeHe OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUN U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELICHN 3a1a4 U3 IPYyTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BEIOUPATH
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

KBazgpaTHbie KOpHU

u3 yucna. [lousrue
00 UppalMoOHATILHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
YHCEll.
JleficTBUTETTLHBIC
yucia. CpaBHEHHE
JICCTBUTEIBLHBIX
YHCEJL.

VYpaBHeHue BUIa

X* = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIC KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIIUXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeeseHUe KBaIpaTHOTO KOPHS

13 9ucia, apu(METHIeCKOro KBapaTHOTO KOPHSI.
IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH U YNOPAA0YHUBATH PALIMOHAIIBHBIC U
HMppalroOHaIbHbIC YUCIIA, 3alIMCAHHBIE C TIOMOIBIO
KBaJpaTHBIX KOPHEM.

Hccite1oBaTh ypaBHEHHE X° = @, HAXOIHTH TOUHBIC U
npubIuxKEHHBIC KopHU Tipu a > 0.

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHCJIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPA
(KoMmbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh X JIsl TPeoOpa3oBaHus BEIPAKEHUM.
BoInoJHATH Npeodpa3oBaHuA BbIPAXKEHUN, COIEPKALIIUX
KBaJpaTHbIC KOPHU. BeIpaxaTh nepeMeHHbIC

U3 FeOMETPUYECKUX U pU3nuecKkux Gopmyi.

BbI14ucJasTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KAJIbKYJISITOP.
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Hcnoab3oBaTh B XO/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAUEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTH MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

@DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

Crenens ¢ UeabIM IIOKa3aTeseM. II0KA3aTeNEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpencraBiasiTh 3aNUCh OOIBIITUX U MAJIBIX YHCEIT
qHUCIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pazmepsl 00beKTOB 3anucaHHbIe ¢ ucnolyib3oBanueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPAXKEHUS pa3MEPOB 00BEKTOB, JJIUTEIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYXKAIOLIEM MUpE.
JI0 KOCMUYECKUX D®opMyJIUPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOI (popme
00BEKTOB), Y WIIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTETICHU
JUTATEIIbHOCTD C LEJIBIM TIOKA3aTENEM.
MPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPYJKAIOIIEM MUpPE. | BBIPAXXECHUH, COAECPKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoOJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JEJICHUE, BO3BEICHUE
B CTCIICHB)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpATHBIN TPEXUJICH, YCTAHABIINBATH
BbIpaKeHUs. KBaIpaTHbIii TPEXUIIEH. BO3MOYKHOCTb €0 Pa3oKEeHUsI HA MHOKUTEH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAPATHBIN TPEXUJICH
KBaJIPaTHOTO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIePEMEHHBIX,
BXO/ISTIAX

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

Cnoxenue,
BBIUHTAHUE,

YMHOXCHHNEC U JCJICHUC

anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKEHUU,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JpoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJISATOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro JUIsl IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmy (pU3NYECKUX,
r€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYaI1N)
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBangpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOSLIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palvoOHAaIbHbBIC
ypaBHEHMUS.

Pemienue TekCcTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacnio3HaBaTh KBaJIpaTHbBIEC YPABHEHHS.

3anuceiBaTh (POPMYJTy KOPHEH KBAJAPAaTHOIO YPAaBHEHUS;
pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh mMpocTeiinmue MCcJIe0BAHUA KBaAPATHBIX
YPAaBHEHH.

Pemiatb ypaBHeHHs, CBOAAIIMECSA K KBAIPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
Haobuaronath U aHAJIM3UPOBATH CBA3b MEXAY KOPHSIMHU U
KO3 duIMEeHTaMH KBaJAPATHOTO YpaBHEHMUS.
®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYyIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI JUIsI PEILICHUS

3a1ad4.

Pemath TekCcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
MEPEXOIUTH OT CIOBECHOW (POPMYIIMPOBKH YCIOBHS 3aaUH
K aJireOpandecKkoi MoJeIM MyTEM COCTaBIICHUS YPAaBHEHMUS,
pelaTh COCTaBJICHHOE YPAaBHEHUE; NUHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JInnenHoe ypaBHEHHE
C AByMs
MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHns ypaBHEHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHMHBIX YPABHEHH, B TOM YHCIIE
HUCI0J1b3YyH UM(POBHBIE PeCypPChI.

PaznuyaTth napassenbHble U IEPEeCEKAOIINECS IIPSAMBIE
110 UX YPABHEHUSM.

PemiaTes cucteMsl IBYX JIMHEUHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU NIOJACTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemmenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemath npocTeime CucTeMsl, B KOTOPBIX OJHO

W3 YPABHECHUH HE SIBIICTCS JINHEHHBIM.

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

PemiaTh TeKCTOBBIE 321a4H ATEOPAMIECKIM CTIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petenne. Cuctemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckKu.

IIprMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelicHue HEPaBEHCTBA HA YMCIIOBOU MPSIMOM.
PemaThb cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pELIeHUE CUCTEMBI HEPABEHCTB HA YMUCIIOBOU MPSIMOU
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C OJJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHNs TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
PSIMOU

OyHKIWH. [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeenieHs | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havenuss GyHKINNA, 3aJaHHBIX hopMyTiaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJIISTOD);
CrniocoObI 3aaHus COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.
byHKIMA. CtpouTh o TouKkaM rpaguku GyHKIUN.
['padux byHKIINN. OnucbIBaTH CBOMCTBA PYHKIIMM HA OCHOBE €€
CaoiicTBa (yHKLINH, rpauuecKoro npeacTaBICHUsI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoB, OTPAKAIONIUX PEaTbHBIC
npotuecchl U siieHus. [IpuBoauTH, NpUMepPHI MPOIIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOMCTBAMMU.
Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
OyHKIUH. UYrenne u noctpoerre | HaxoauTs ¢ moMmombio rpadpuka QyHKIIMN 3HAYCHUE OTHOM

Uwucnobie pyHKINM

rpadukoB QyHKIIHIA.
[Tpumepsl rpadukoB

Y3 paCCMATPUBAEMBIX BEJIMYMH 110 3HAYCHUIO IPYTOM.
B HecnmoxHBIX ciiydasx BbIpakaTh GoOpMy.J10i 3aBUCUMOCTD
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bynxnmi,

MCIKAY BCIIMUNHAMM.

OTPAXKAIOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJTHON BETUMYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT U3BMEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath Buabl n3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBHIBAIOIINEC CXEeMaTHY€eCKHU I0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB GyHKImA Buga: y = X5,y =X,y =Vx,y = |x|.
IIPpONOPIHOHAIBHBIC Hcnoab3oBarh QYHKUHOHAIBHO-TPaduUecKue
3aBUCUMOCTH, UX NMPeACTABJECHHUS IS PEIICHUS U UCCIICIOBAHUS YPABHEHUN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumensaTs HU@PPOBbIE PeCypPChI IS IOCTPOCHUS
y =X rpaguKoB QyHKIIHIA
DOyHKIUU
y =xt,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUMU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METO/I0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE

3HAaHUH

YKCell, BBIYUCICHUI, MPeoOpa30oBaHUil BbIpAKEHUH, pEIICHUS
YPaBHEHHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX JEHCTBUM U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMUCICHUM, MPeoOpa30BaHMUi,
MTOCTPOCHHU.

PemiaTs 3a1aum U3 peajibHOM )KU3HHU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIs1 PEIICHUS 3a/1a4 U3 IPYTrUx
MPEIMETOB.

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

OBLIEE KOJIMUYECTBO
YACOB I10 [TIPOIT PAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KonmuecTBo OcHOBHOE OCHOBHBIE BH/JIBI JIEATEILHOCTH 00yUYaIOIUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YHCTIA UppaLMOHAIbHBIC HATypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIbHBIX YHCEN.
4yuCia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEYHbIE JIEUCTBUTEIBLHOTO YHCIIa Kak OECKOHEUHOM IEeCSITUUHOMN
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHOXeCcTBO pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEIbHbIC 3anucbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
yucia Kak JNEeUCTBUTEIBLHBIE YHCIA.
OECKOHEUHbIE BbINoJHATH, 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 BEIPAXKEHUMN.
MHOXECTBOM IHoyunTh nMpeacTaBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JIEATEIIbHOCTH
Yucesl U MHOKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOM. NPUOIMKEHUS ACHCTBUTEILHOTO YHCIIa TPU PEIICHUH
CpaBHeHue 3aj1a4.
JICUCTBUTENBLHBIX uKice, | OKPYIrasiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apupMeTuIecKue NPUKUJIKY PE3yJIbTaTa BHIYUCICHUN, OLIEHKY 3HAYEHU N
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JEUCTBUSA

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

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

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JInHelHOE ypaBHEHUE.
Pemenune ypaBHenui,
CBOJSILNXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
bukBagparHsie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBaTthb, 3alIOMHMHATH U IPUMEHATH rpaduyeckue
MeTOAbI ITPU PEIICHUN YPAaBHEHU, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11ebie ¥ IpOOHBIE YPAaBHEHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE T1PpOOHO-
palMOHAJIbHBIE YPABHEHUS.

IIpensiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBbIE 3aa4u
Pa3HBIMHU CIIOCOOAMH.

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTUA MAaTEMATUKHU
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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
rpaduk.

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

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

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSATH IPUEMBI PEIICHUS CHCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJIHO YPaBHEHHE HE
SBIIICTCS TMHEUHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
NPEICTaBICHUS 1J pellieH!s M MCCJIeI0BAHUS YPaBHEHUI
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelllaTh UX
anre0OpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYIIUPOBKH YCIOBUS 3aJ]a4U K alreOpandeckoil MoJiean
MyTEM COCTaBJICHUS! CUCTEMbI YpaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; MHHTEPNPEeTHPOBATH
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHEH Pa3BUTUSI MATEMATUKH
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3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencrtsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJINKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JInHenHbpIe JU1s1 IpeoOpa3oBaHus CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3naBaTth JIMHEHBIC U KBaJpPAaTHBIE HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOYAFOIINX
Cucrembl JTMHEHMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATh
HEPABEHCTB C OJTHOU MIOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX HN300paxkaThb pericHUe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pEIIEHHUE. Ha YHCIJIOBOM MPSMOM, 3aNIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparusie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelIEHHUE. rpaduyecKue npeacTaBICHuUs.
I'paduueckas OcBauBaTh U NPUMEHSATHh HEPABEHCTBA MIPU PEIICHUU
VHTEPIIPETALIHS pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIByMsI
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

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

WITIOCTPHUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB

byukuuii Buga: y = kx,y = kx+ b,y = k_,y = x°,
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 =x%, y =vx,y = | x| B 3aBUCHMOCTH OT 3HaYCHMI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAuTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoIsaBJsITH 1 0000111aTH OCOOEHHOCTH T'padrKa
KBaJIpaTUYHOW PyHKIMHU Y = ax* + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTHYHBIX PYHKIIHIA, 3aJaHHBIX (hopMyrTamMu BUIa
y=axi,y=zax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3HPOBATH U NPUMEHSATH CBOMCTBA N3yUYECHHBIX
(YHKIMI 715 X TOCTPOEHUS, B TOM YHCJIE C IOMOILBIO
U (POBBIX PECYPCOB

Yuc10BbIE
MOCJIE10BATEILHOCTH

15

ITonsaTue ynciIoBOM
IIOCJICIOBATCIIBHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmynoi u

dbopmyIoii N-To YiieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro yieHa
apupMeTHIECKON 1
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHUS,
CTPOMTH pevYeBble BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
IIOCJIE0BATEIBHOCTH UIIU PEKYPPEHTHYIO (DOPMYITY

U BBIYHCJISATH WICHBI [I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCJaCcaA0BAaTCIbHOCTH, €CJIN BBIMMKMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apuMETUUECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU MPU PA3HBIX CIIOCOOAX 3aaHUSI.
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MIPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

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

HN300paskaTh 4iI€HBI OCIIEI0OBATEIIBHOCTH TOYKAMU

Ha KOOPJANHATHOM MJIOCKOCTH.

PaccmarpuBaTth npuMepsl NPOUECcCOB U SIBJICHUI

U3 PEAIbHOU JKU3HU, UWUTFOCTPUPYIOIINE U3MEHECHHE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemiaTe 3apa4m, CBsI3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATEIBLHOCTSIMHU, B TOM YUCJIE 3aa4U U3 PEATIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9NEKTPOHHBIX TAOIUIL, TPpaUUECKOro KaNbKYJISTOpA U T.11.).
Pemathb 3a1a4n Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a1a4M U3 PeabHOM MPAKTUKU (C UCIIOIB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTUA MAaTEMATUKHU

[ToBTOpEHue, 00001ICHUE,
cUCTEMAaTH3aIus 3HAHUN

18

Yucaa n
BbIYMCJICHHS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, TOJAMHOKECTBO,
onepalny HajJ MHOKECTBAMHU; MCIIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJITU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU. HATYPAIBHOE YHCIIO,
IPOCTOE M COCTABHOE YMCJIA, 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,
Croco0om) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLEHKY
pe3yibTaTa BHIYUCICHUMH.
PemaTh TeKCTOBBIE 32/1a4M apUPMETUUECKUM CITOCOOOM.
PemaTe npaxkTuyeckue 3a1a4m, COJIEpKaIINAe IPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCHUMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(opMyIHpPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOUTh PEIICHUE, IPUMEHSA MAaTEMATUYECKUH amnmapar,
HHTEPIPETHPOBATH PE3YIIHTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPAKEHUS nokasareiyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpoob, TOKICCTBO.
anredpanveckux BbINOJIHATH OCHOBHBIE 1€iCTBUSL: BHIIIOJHITH PACUETHI
BBIPAXXCHUU, 1o (popmynam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHaIbHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHSIMH,
3HAYEHMUS) peaIn30BbIBaTh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIbIO (GOPMYJI peabHbIE IPOLIECCHI
Y SIBJICHUS

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

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HyJW G YHKIIAHA, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HauMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

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

OnepupoBath NOHATHSIMHU NIPSIMast IPONOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUS,
KBajipaTuyHas QyHKIMs, Tapadoa, runepooia.
Hcnoab30BaTh rpaMKu 17151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJIsl pEIICHUS 3a/1a4 U3 APYTUX
y4€OHBIX IPEAMETOB U PEAIBHOM JKU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMy1aMu 3aBUCHUMOCTH MEKY BEJIMUUHAMHU

OBLIEE KOJIMHECTBO
YACOB IIO ITPOI'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
uugposbie
Ne n/ Tema ypoka
n/n Ma yp Beero KOﬁHTpOJILHLIe HpﬁaKanecRne oBpazoBaTeIbHEIe
padoThI padoThI pecypee
PannonanbHble yncna
2 YucnoBbie BRIPAKECHUS
3 Pewenne 3amau u3 peanbHOM
NPaKTUKKA HA4acCTH, Ha Ipoou 1
4 Bripaxenus ¢ 1
nepeMEeHHBIMU
5 JlonycTrMble 3HAaUEHUATIEPEMEHHBIX 1
6 CpaBHeHUE 3HaUCHUNWBBIPAXKEHUN 1
7 Ypok cucremaTu3anuu Ho000IIeHHS 1
3HAHUU
8 KonTponbHas pa6ora Ne 1 1 1
9 [TepemecTuTenbHOE U coUeTaTEIbHOE
CBOMCTBOCJIOKEHHUS U YMHOXKCHUS 1 1
PacripeieTuTenbHOEeCBOHCTBO bubnmoreka [IOK
10 1 https://m.edsoo.ru/7f4211de
bu6nuoreka [IOK
https://m.edso0o.ru/7f421382
ToxnectBa 1 but6mmoreka [IOK
11 https://m.edsoo.ru/7f42154e
but6mmoreka [IOK

https://m.edsoo.ru/7f4218be
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ToxnecTBeHHBIE

12
npeoOpa30BaHUSIBEIPAKCHUMA
13 VYpaBHeHUE U €r0 KOPHU bubmmorexa IIOK
https://m.edsoo.ru/7f41feec
14 JInHeitHOEe ypaBHEHUE COTHOM
MepeMEeHHOMN
15 Pemienne nuHENHBIX ypaBHEHUHN €
OJHOMTIEpEeMEHHOMN
16 CocraBiieHrEe YpaBHEHUHIIIO YCIOBUIO
3a7a9n
17 Pemenne 3amay ¢ TOMOIMIBIO
ypaBHEHUH
18 Pemenue 3agau u3 peaabHOU
MIPAaKTUKHU
19 DopMyITbI bubnmnoreka HOK
https://m.edsoo.ru/7f41fafa
VYpok-npaktukym 1o teme"dopmynsr"” bubmuorexa LHOK
20 https://m.edsoo.ru/7f41fd70
21 Ypok cucremaTu3anuu 1 0000IIEeHUS bubmmorexa [IOK
https://m.edsoo0.ru/7f420482
22 Konrtponbnas pabora Ne 2 bubnuorexa LHOK
https://m.edsoo0.ru/7f420482
HucnoBsle TPOMEKYTKH Bubnmorexa IIOK
93 https://m.edsoo.ru/7f42064e
bubmmoreka [IOK
https://m.edsoo.ru/7f420806
Y10 Takoe (byHKHHﬂ bubnuoreka HOK
24 https://m.edsoo.ru/7f4209a0
bu6mmoreka [IOK
https://m.edsoo.ru/7f420e6e
25 Boruncnenue 3HaueHUHPYHKINY 110 bu6muorexa [IOK

https://m.edsoo.ru/7f41de76
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dbopmyie bubnmoreka [JOK
https://m.edsoo.ru/7f41dff2
I'paduk pyHKIMN bubnmnoreka HOK
26 https://m.edsoo.ru/7f41el6e
27 Urenue rpa)ukoB peanbHbIX bubmumoreka [IOK
3aBUCHMOCTEH https://m.edsoo.ru/7f41e42a
28 [Ipsimas nponopIUOHAIBHOCTD U €€ bubmmoreka [IOK
rpaduk https://m.edsoo.ru/7f427c32
29 Jlunetinas QyHKIUS 1 eerpapux bubnmnorexka HOK
https://m.edsoo.ru/7f427e8a
'paduk dyskmum y = |X| bubmuoreka LIOK
30 https://m.edsoo.ru/7f427e8a
31 Kycouno-3ananusiep yHkmuu
32 Ypok-npaktukym"@ynkuun"
33 VYpox 060011IeHHS U CUCTEMATU3AINHT bubmuorexa [JOK
3HaHUU https://m.edso00.ru/7f427282
34 Kourposnsrast pabora Ne 3 bubuoreka [IOK
https://m.edsoo.ru/7f427412
35 OrnpeziesieHne CTETeHN ¢ HaTypalbHBIM bubnnoreka [JOK
[okasarejieM https://m.edsoo.ru/7f426d1e
[IpeobpazoBanue
36 BBIPXEHH, 3aM1ChOOIBITIX
qrcen
37 VMHOkKEHHE cTeneHeit
38 Jlenenue crenexei bubnuorexa [IOK
https://m.edsoo.ru/7f41f50a
39 Bo3Benenue B creneHb

MMPOU3BCACHUA
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40 Bo3BegeHue B CTENEHbCTEIICHH
a1 CBolicTBa CTENEHU C HATYpaJIbHbIM
MoKazaTeyieM
42 OnHOWIEH U €ro CTaHJapTHBII
BH/]T
43 VMHOkKEHHE OHOUICHOB
44 Bo3Benenue oHO4IIeHA BCTETICHD
45 Oyukius y = X2 u eerpaduk
46 Oynkius y = x*3 u eerpadux
47 VPOK - IPaKTUKYM
48 Ypok 0000IIeHUS U CUCTEMATH3AIHH bubnmnoreka [JOK
3HAHUN https://m.edsoo.ru/7f42836¢
49 KonTponbhas padora Ne 4 bubmmotexa [IOK
https://m.edsoo.ru/7f4284de
50 MHoOrowieH 1 eroctaHaapTHBII bubmmoreka [IOK
BUJI https://m.edsoo.ru/7f42865a
51 Cnoxenue MHOIO4JI€EHOB bubmoteka LIOK
https://m.edsoo.ru/7f4287d6
52 BrlunTanne MHOIO4JIEHOB bubnuoreka [JOK
https://m.edso00.ru/7f421044
YMHOKEHHE OJJHOYIeHa HAMHOTO4JICH bubnuorexa IIOK
53 https://m.edso00.ru/7f421382
bubmmoreka [IOK
https://m.edsoo.ru/7f42154e
54 Pemenune 3agau bu6nuorexa LIOK
https://m.edso0.ru/7f4218be
55 Paznoxenune MHOTOUNIEHaHA

MHOXXHUTCIIN
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Brinecenue O6H.[CI‘O MHOXKHUTCIIA 3a

56
CKOOKH
57 YMHOKEHNE MHOTOUYJIEHAHA
MHOTOWICH
58 [IpaBusio yMHOXEHUS MHOTOUYJIEHA HA
MHOTO4WICH
59 Paznoxenue MHOTO4JICHA Ha
MHO>KUTEH CITIOCOOOMTIPYIITUPOBKH
60 YPpOK-IpaKTUKYyM
"MHorowieHb!"
61 Ypok 0000IIeHUS U CUCTEMATH3AIHH
3HAHUI
62 KonrponbHas pa6ora Ne 5
63 Bo3Benenue B kBapat CyMMbl U
Pa3HOCTH JBYXBBIPAKEHUH
64 BosBenenue B ky0 cyMMBbI
Y Pa3HOCTH JIBYXBBIPAKECHHIA
Paznoxxenne Ha MHOKUTEIH C IIOMOIILIO bubuoreka [IOK
https://m.edso00.ru/7f42276e
OpMYJTBI KBaJIpaTa CyMMBbI
65 Bopay P s bubmmoreka [IOK
https://m.edso00.ru/7f422930
Paznoxxenne Ha MHOXKHUTEIH C
66 bubmmoreka [IOK
NOMOIIBIOQOPMYIIL! KBapaTa https://m.edsoo.ru/7f422af2
pa3HOCTHU
YMHOKEHHE pa3HOCTH bubmuoreka [JOK
67 .
JBYX BBIPKEHHIl HA HXCYMMY https://m.edsoo.ru/7f422cc8
68 Pa3znosxeHne pa3HOCTH KBaJIpaTOB HA bu6muoreka [JOK

MHOXXHUTCIIN

https://m.edsoo.ru/7f422fca
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[Tpumenenue GopMys COKpameHHOTO

bu6nmoreka [IOK

69 yMHOXeHHs (a+b)"2 n (a-b)"2 https://m.edso0.ru/7f423182
[Tpumenenue GopMysbl COKPAIIEHHOTO

70 YMHOKEHUS
ar2 - b"2

val Pa3noxeHne Ha MHOXKUTEIHA CyMMBI
KyOOB
PaznoxeHnne Ha MHOXKUTETN

72 pa3HoCTH
KyOOB

73 [Ipeobpa3zoBanue 11EIOTOBBIPAKEHHUS B bubnmnoreka HOK
MHOTOUJICH https://m.edsoo.ru/7f42432a
[IpencraBienue

74 anreOpanvecKux BhIPAKESHUN B bubnuotexa [HOK
BHJIE https://m.edsoo.ru/7f42464a
MHOT'OUJICHOB

75 [IpumeHeHue pa3aMuHbIX CIOCOOOB IS bubnuoreka [JOK
PAa3JIOKEHUSAHA MHOKHUTEIN https://m.edsoo.ru/7f424c12
Vpoxk - npaktukym "dopmyiibl

76 P P ™ PMY bubmmoreka [IOK
COKPAILICHHOTO https://m.edso0.ru/7f424fd2
YMHOXEHHUS"

77 Ypok 0600111eHNS U CUCTeMATHU3aINH bubmuotexa [JOK
3HAHMI https://m.edso0.ru/7f4251d0

/8 KourpossHas pabora Ne 6

79 JIuHeitHoe ypaBHEHUE CIBYMS
NepeMEHHBIMU
I'paduk nuHEHHOTO

80 pad but6mmoreka [IOK

YpaBHEHHUSI C IBYMS
NIEPEMEHHBIMU

https://m.edsoo.ru/7f423312
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81

82

[Moctpoenue rpaduka JIMHEHHOTO
YpaBHEHU C
ABYMS ICPCMCHHBIMHA

CucreMbl TUHEHHBIXypaBHEHUH C
JBYMsI IEpEMEHHBIMU

83

I'paduueckoe perieHuecrucreM
JIMHEHHBIX
YpaBHEHUN

84

85

86

87

88

Pemenne cucreM JUHENHBIX
YpaBHEHUU CABYMsI IEPEMEHHBIMU
CII0COOOM ITOICTAaHOBKH

AJNTOpUTM pelIeHHs CUCTEM JIBYX
JMHENHBIXYpaBHEHUN C IBYMS
HEPEMEHHBIMH CIIOCOOOM MOJICTAHOBKU

Pemenne cucreM JUHENHBIX
YpaBHEHUI CABYMsI IEPEMEHHBIMU
CIOCOOOM CIIOKEHUS

ANTOpPUTM pellIeHUs] CUCTEM JIBYX
JIMHENHBIX YPABHEHUN C ABYMsI
HepEMEHHBIMH CTIOCOO0M
CIIOKEHHUS

VYpok-npaktukym "Pemenue
CUCTEM
JMHENHBIX ypaBHEeHUN"

bubnnoreka IIOK
https://m.edsoo.ru/7f423312

bu6nuoreka [IOK
https://m.edsoo.ru/7f423312

bu6nuoreka [IOK
https://m.edsoo.ru/7f4237fe

bu6nuoreka [IOK
https://m.edsoo.ru/7f4237fe

89

90

Pewrenue 3ana4 ¢ noMoLIBIO
CHUCTEMYpPaBHEHUN

VYpok - mpaktukym "Perenue
3a]1a4 CIIOMOIIBIO CUCTEM
ypaBHeHHUH"

but6mmoreka [IOK
https://m.edsoo.ru/7f4239de

bu6nuoreka [IOK
https://m.edsoo.ru/7f4239de
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91 Ypok 00001IeHNS U CUCTEMATH3AINH
3HAaHUH

92 Kourposnsnas pabora Ne 7

93 JIvHeitHbIe HEpaBEHCTBA CABYMSI
MepeMEHHBIMU

94 CucreMbl TUHEUHBIX HEPABEHCTB C
JIBYMSITIEPEMEHHBIMH
VYpok - nosropenue "JIunernHoe

95 yYpaBHEHHE C
OJHOI mepeMeHHOMn"
VYpoxk - noBropenue "Pemenne bubnmnoreka HOK

96 . _
3327124 C IIOMOILBIO ypaBHeHI/II/I" https.//m.EdSOO.rU/7f429C6C
VYpok - noBTopenue "Jluneiinas

97 P P bubnnoreka IIOK
bynxus 1 ee https://m.eds00.ru/7f429f32
rpacduk"

08 Ypok - noBTOpEHUE
"MuorouwieHs!"
VYpok - moBTropeHue "PopMyIibl

99 P P Py bubmmoreka [IOK
COKpALICHHOTO https://m.edsoo.ru/7f42a0e0
YMHOXEHUS"

100 Ypok 0600111eHNS U CUCTeMAaTH3aINH bubmuotexa [JOK
3HaHHHI https://m.edsoo.ru/7f42a27a

101 KonTtponsHas padora Ne 8 bubnuorexa LHOK

https://m.edsoo.ru/7f42a900

Ypok nmoBTope 0000111

102 pox rUI BTOPEHHA 1 HICHHA 1 bu6nuoreka [IOK
SHaHHUH 110 https://m.edso0.ru/7f42a900
Kypcy 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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8 KIIACC

\
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
ara uppossie
Ne ni/m Tema ypoka Beero KonrTpoabsubie IIpakTuueckue 51[3yqemm gﬁ[?;l;onaTenbnme
padoThI padoThI pecypebi
1. OCHOBHBIE IOHSATHS 1 bubmmorexa [IOK
https://m.edso0.ru/7f42d452
2. OCHOBHOE CBOMCTBO airedpanveckoi 1poou 1 EH6H_HOTeKa L1OK
https://m.edsoo.ru/7f42eaaa
3. OcHOBHOE CBOICTBO anrebpandeckoil qpodu 1
4 CrnoxeHne U BBIYUTaHHE AlIreOpandecKux 1
JpoOeii ¢ OJMHAKOBBIMHU 3HAMEHATEISIMH
5, Cro’xeHre 1 BBIYUTaHHUE anreOpandecKux 1
npo0eii ¢ pa3HBIMH 3HAMEHATEIISIMA
6. CroxeHue 1 BBIYUTaHUE alreOpandecKux 1
JIpo0eii ¢ pa3HBIMH 3HAMEHATEIISIMU
7 CroxeHue 1 BBIYUTaHUE alIre0pandecKux 1
JIpo0eii ¢ pa3HBIMH 3HAMEHATEIISIMU
YMHOKEHHUE U JIeIeHUe are0panaecKux
8. npobeii. Bo3BeneHue anredpandeckoit 1podu B 1
CTEICHb.
YMHOXKEHHUE U IeIeHHe are0pandecKux
9. npobeii. Bozeenenue anredbpandeckoii 1podu B 1
CTCTICHb.
10. [IpeobpazoBaHue paMOHATBHBIX BRIPasKEHUN 1 EHGH_HOTeKa LOK
ttps://m.edsoo.ru/7f42d862
11. [IpeobpazoBaHue paMOHATBHBIX BRIPaKEHUN 1 EHGH_HOTeKa 0K
ttps://m.edsoo.ru/7f42d862
12. ITpeoGpa3oBaHre palMOHAILHBIX BHIPAKEHUN 1 BHGH_HOTeKa 0K
https://m.edsoo.ru/7f42dd26
13. IlepBble mpeacTaBiICHUS O PEIICHUN 1 bubnmnorexa [JOK
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paIOHANBHBIX YPaBHEHHH

https://m.edsoo.ru/7f42ded4

14 IlepBbIe peaCTaBICHUS O PEIICHUH bubmmoreka [JOK
' palMOHATBHBIX YpaBHEHHI https://m.edsoo.ru/7f42e0be
15 CTerneHb ¢ OTPHUIATSIBLHBIM IIEITBIM bubmoreka [JOK
' nokasaresieMm https://m.edsoo.ru/7f42e262
16 CreneHb ¢ OTPUIATEIBHBIM IIEJIBIM bubmuoreka LIOK
' noKasareaemMm https://m.edsoo.ru/7f4354a4
17. CBoiicTBa CTENEHH C LEJIBIM TOKa3aTeeM
18. CBOIiCTBa CTENEHHU C 1eJIbIM IT0Ka3aTeIeM
19 Kontponbhas pabora No 1 «AnreOpandeckue Bubmuorexa [JOK
' IpOOH» https://m.edso00.ru/7f436098
20. PanuoHansHbIe yncia Eubmiorexa OK
' https://m.eds00.ru/7f435648
21 PanyioHabHbIE YKCIia bubmorexa [IOK
' t ' https://m.edso0.ru/7f435648
22 PanyioHabHbIE YKCIia bubmorexa [IOK
' t ' https://m.edso0.ru/7f435648
23 TloHsATHE KBaAPATHOrO KOPHSA U3 Bbubnuorexa LIOK
' HEOTPHUIIATEIFHOTO YHCITA. https://m.edso0.ru/7f43599a
24 IlonsTre KBagpaTHOTO KOPHA U3 Bubmoreka [JOK
' HEOTPHUIIATEIFHOTO YHCIIA. https://m.edsoo.ru/7f435ed6
25. ppaiuoHaibHbIe YUCia
26. MHOECTBO JeIICTBUTEIBHBIX YHCET.
217. YuCII0BbIE HEPABEHCTBA bubmmorexa [IOK
https://m.edso0.ru/7f42fd38
_ bubmuoreka IIOK
f o
28, Py y=vX. CpoiicTsa u rpau. https://m.eds00.ru/7f42fd38
_ Bu6nmoreka IJOK
29. =/ i
S Pyniums y=vx. CBoicTBa U rpauk. https://m.eds00.ru/7f42ec80
30 CBoiicTBa apU(PMETUUECKUX KBAAPATHBIX Bubmuorexa LIOK
' KOpHE# https://m.edso0.ru/7f430382
31 CBoiicTBa apU(PMETUIECKUX KBAAPATHBIX Bbubnmuorexa LOK
' KOpHEi https://m.edso0.ru/7f42d862
32. [IpeoGpa3oBaHye BHIPAKEHUH, COMEPIKAIIIX
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OII€parI0 U3BJICYCHHUA KBAAPATHOI'O KOPH:.

33 IIpeobpazoBanme BEIPAKCHHM, COMEPIKAIINX bubmmoreka [JOK
' OTIEPAIIMIO M3BJICYCHUSI KBAJIPATHOTO KOPHSL. https://m.edso0.ru/7f4308e6
IIpeobpazoBanme BEIpAKCHHM, COIEPIKAIINX bubmmoreka [JOK
34.
OTIEPAIIMIO M3BJICYCHUSI KBAJIPATHOTO KOPHSL. https://m.edsoo0.ru/7f430a8a
. bubnuoreka [IOK
35.
Coxpamerne apobeii https://m.edso0.ru/7f430f44
36 AJNTOPUTM M3BJICYEHHS KBAIPATHOTO KOPHSI bubmorexa LIOK
' P AP P https://m.edsoo.ru/7f430f44
37 Kontponbhas padora Ne 2 «CBoiicTBa Bubmmorexa [JOK
' KBAJPaTHBIX KOPHEH» https://m.edsoo.ru/7f43128c
38 Monyb AeCTBUTENBHOTO YHCIa, rpaduk bubmmorexa [IOK
' byHKIHYN y=/X/ https://m.edsoo.ru/7f4315c0
39 Monyb AeCTBUTENEHOTO YHCIa, rpaduk bubnmorexa [IOK
' byHKImn y=/x/ https://m.edso0o.ru/7f4318c2
40 Monyb AeCTBUTENEHOTO YHCIa, rpaduk bubmmorexa [IOK
' byHKImn y=/x/ https://m.edsoo.ru/7f431a20
. bubnunoreka [IOK
41. =kx?
CDyHKI_II/IH TkX » ©C CBOMCTRA 1 l“pa(l)I/IK https://m.edsoo.ru/7f43259c
2 o . bubmuoreka LIOK
42 Dymxupa y=kx’, e€ croiicTsa u rpaguk https://m.eds00.ru/7f432736
koo . bubmuoreka LIOK
43. =
Dyricuns y=, o8 cBoficTsa u rpagux https://m.eds00.ru/7f432736
koo . bubmoreka IIOK
44, =
Dyricuns y=, o8 cBoficTsa u rpagux https://m.eds00.ru/7f431d36
45. OyHKIHS y=X°, e CBONCTBA U rpaduK
46 Kak moctpouts rpaduk pynkunn y =f(x+)+m, Bubmuorexa LIOK
' ecni u3BecTeH rpaduk GpyHKImH y=f(X) https://m.edsoo.ru/7f42eela
47 Kak moctpouts rpaduk pynkunn y =f(x+)+m, Bubmuorexa LIOK
' ecnu u3BecTeH rpaduk GyHKImH y=f(X) https://m.edsoo.ru/7f42eela
48 Kak moctpouts rpaduk pyaknuu y =f(x+)+m, Bubmoreka [JOK
' eci u3BecteH rpaduk Gpyakuun y=f(x) https://m.edso0.ru/7f42f158
49 Kak moctpouts rpaduk pyaknuu y =f(x+)+m, Bubmoreka [JOK

ecyu u3BecTeH rpaduk GyHkoun y=f(x)

https://m.edsoo.ru/7f42f3f6
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Kax moctpouts rpaduk dpyakmun y =f(x-+1)+m,

bu6nmoreka IJOK

50. eciu u3BecteH rpaduk Gyakuuu y=f(x) 1 https://m.edsoo.ru/7f42f5a4
ol Oynxums y=ax’+bx-+c, eé cBoiicTBa 1 rpaduk 1 ]k?tl/tlgg'l;ll?r:e(;;z(])_})()rﬁ/? f42fef0
52. Oynxums y=ax’+bx-+c, eé cBoiicTBa 1 rpaduk 1 Egg:ﬁ;;i%iiorﬁﬂ £430076
53. Oynkuus y=ax’+bx-+c, eé cBoiicTBa 1 rpaduk 1 ﬁgggﬁ;:iﬁsiorﬁﬂ £43¢542
54 I'pacdrueckoe pemieHre KBaIpaTHBIX ypaBHEHHHA 1 bubmmoreka [JOK

' JipoGHo-nuHelHas GpyHKIus https://m.edsoo.ru/7f43c3d0
55 Kontponbnas pabora NE 3 «KBagpatudnas 1 Bu6amnoreka LIOK

' byukiys. OyHKIHsS y=o» https://m.edsoo.ru/7f4328c6
56. OcCHOBHBIE TIOHSTHS (KBaJPATHBIE YPABHEHMS ) 1 ﬁggg_jﬁg?&iicﬁfﬂ £432b6e
57, OcHoBHbI€E TIOHSTHS (KBaJpaTHbIC YPABHEHUS) 1 Egggﬁ?ﬁ?&ioﬁﬂ £49F75¢
58 N Bu6nuoreka IJOK

: DopMyIibl KOPHEH KBaJIPaTHOTO YpaBHEHHUS 1 https://m.eds00.ru/7E42f8f6
59 N bubmoreka IJOK

: ®DopmyJibl KOPHEH KBaJPaTHOTO YpaBHEHHUS 1 https://m.eds00.ru/TFA301F2
60. @DopMyJIbl KOPHEN KBAIPATHOTO yPABHEHUSI 1
61. ®DopmyJibl KOPHEH KBaJPaTHOTO YpaBHEHHUS 1
62. Teopema Buera 1
63. Teopema Buera 1
64. Teopema Buera 1
65 Paznoxxenue KkBagpaTHOro TpEXUseHa Ha 1

' JIMHEHHBIE MHOKUTEIH
66 PaznoxeHne KBagpaTHOTO TPEXUICHA HA 1

' JIMHEHHBIE MHOKUTEIH
67 PanmoHanbHbIe ypaBHEHHS KaK 1

' MaTeMaTHYECKUEe MOJICIH PEalIbHBIX CUTYallUit
68 PannonaneHble ypaBHEHHS Kak 1 Bbubnmuorexa LOK

MAaTEMAaTHYCCKHUE MOJCIIN PEATIbHBIX CI/ITyaHI/Iﬁ

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

10


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

PanmonansHbIe YpaBHEHHUS KaK

bu6nmoreka IJOK

69.
MaTeMaTHYECKUE MOJICTH PEANIbHBIX CUTYaLlUi 1 https://m.edso0.ru/7f43d6d6
70 Kontponbnas pabota Ne 4 «KBagpaTHsie 1
' yYpaBHEHHSD)
71. JluHeiiHble HEPaBEHCTBA 1
72. JluHeiiHble HEPaBEHCTBA 1
73. KBanparHsie HepaBeHCTBA 1
74, KBaaparHsie HepaBeHCTBA 1
75. JI0Ka3aTeNbCTBO HEPABEHCTB 1
bubmuoreka IIOK
76.
JloKa3aTenbCTBO HEPAaBCHCTS . https://m.edsoo.ru/7f42c692
77 Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM
' HIEPEMEHHOM M MX PEICHUE
78 Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM
' HIEPEMEHHOM M MX PEICHUE
. Bu6nuoreka IJOK
79.
[TpubmnKCHmEIC BLraHCIeHus 1 https://m.edsoo.ru/7f42c840
i bubmoreka IIOK
80.
[TpuOmKenmbie BhrCiCHIs 1 https://m.edsoo.ru/7f42c840
. bubmoreka IJOK
81.
(CTanAapTHBIH B dHCIA ! https://m.edsoo0.ru/7f42cb88
82 Kontponbshas pabora Ne 5 1 Bubmmorexa [JOK
' «Hepasencraa» https://m.edsoo.ru/7f42cd2c
83 Pemenue cuctem IByX TMHEHWHBIX YPaBHEHUN C 1
' JBYMsI IEpEeMEHHBIMU
84 Pewienne cucreM AByX JIMHEWHBIX YPaBHEHUH C 1
' JBYMsI IEpEeMEHHBIMHU
85 Pemenne cuctem nByX JIMHEHHBIX YpaBHEHUH C 1
' JBYMsI IEpEeMEHHBIMHU
86 [Tpumepsb! pereHus CHCTEM HeIMHEHHBIX 1
' ypaBHEHHH C JIByMsl IEPEMECHHBIMH
87 [Tpumepsb! peleHus CHCTEM HeIMHEHHBIX 1
' ypaBHEHHH C JIByMsl IEPEMECHHBIMH
88. I'paduueckas MHTEPIIPETAIUS YPABHEHHS C 1 Bubmmoreka [JOK
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https://m.edsoo.ru/7f42cd2c

ABYMSA IICPEMEHHBIMH U CUCTEM JIMHEHHBIX
ypaBHCHI/Ifl C IBYMs IEPCMECHHBIMU

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

89. HWrorosast koHTpOsIbHAS paboTa (a)
90. Urorosast koHTponbHas paboTa(r)
I'pacdrueckas uHTEpHIpETAAS yPABHEHUS C
9L JIByMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX 1
ypaBHEHUH C IByMS ITEPEMEHHBIMH
92 PemeHue TeKCTOBBIX 3a/1a4 C TIOMOIIBIO CUCTEM 1
' yPaBHEHUH
93 Penrenne TeKCTOBBIX 3a/1a4 ¢ ITOMOIIBIO CUCTEM 1
' ypaBHEHUH
94 Penrenne TeKCTOBBIX 3a71a4 € IIOMOIIBIO CHCTEM 1 Bu6nmoreka IJOK
' ypaBHEHUI https://m.edsoo.ru/7f434bbc
95. KonTponbras padora Ne6 «CrcteMbl ypaBHEHHID
96. IToBTOpenwue kypca anredps
Bu6nuoreka IJOK
o TosTopenne iypea anreoper . https://m.edsoo.ru/7f434572
bubmuoreka IIOK
98.
Tosropenue kypca anreopr! 1 https://m.edso0.ru/7f434d38
bubmuorexa IIOK
99. Tosropenue kypca anreopr! 1 https://m.edsoo.ru/7f434eb4
bubmuoreka IIOK
100.
00 [osropenue ypea anreopt 1 https://m.edsoo.ru/7f4371aa
bubmoreka IIOK
101.
0 [osopenue ypea anreopt 1 https://m.edsoo.ru/7f43736¢
bubmoreka IJOK
102.
0 Tostopenne Kypea anrept 1 https://m.edso00.ru/7f437510
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

PaGouas nporpamma yyeoHoro kypca «I'eomerpusi»
MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OOUH M3 OCHOBHBIX Pa3/ENIOB IIKOJBHOM MaTEMAaTHKH, UMEIOLIUN
CBOCH IIeJIbI0 00ECHeUnTh M3yYeHUE CBOMCTB M pa3MepoB (QUIYp, UX OTHOIICHUNA H
B3aMMHOE pPAaCIOJIOKEHUE, ONUPAETCS Ha JOTMYECKYH0, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTP W3y4YeHHMS TEOMETPUU Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
3aKJIIOYAeTCs B TOM, YTO OOydYalOIIMWCA YUYUTCA TMPOBOAMUTH JIOKa3aTeIbHBIC
pacCcyX IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHUS, JIOKa3blBaTh HWCTUHHBIC
YTBEPKIAECHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTD PACCYKIACHUS
«OT TPOTHUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (POpPMYyIHpPOBaTH OOpATHbBIE
YTBEPKICHUS.

BTOopoli LIEHHOCTBIO HM3Yy4YEHUs TEOMETPHUM SBIIETCS HCHOJb30BAaHHE €€ Kak
MHCTPYMEHTA TMpPHU PELUIEHWHM KaK MaTeMaTHYeCKUX, TaK W MPAKTHYECKUX 3ajady,
BCTPEUAIOIINXCS B peasibHOM ku3HU. OOydaroniuics TOKEH HAYYUThCS ONMPEETUTh
T€OMETPUYECKYIO (PUrypy, OomHcaTh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HAaWTH
IUIOLIAAL 3€MENBHOTO y4dacTKa, PacCUUTaTh HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenst win TpedyeMble pa3Mepbl rapaxa Al aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCINTENbHAS JIMHUS B M3ydeHMM reoMmerpuu. [Ipum pemenunm 3anad
IPAKTUYECKOrO XapakTepa O0y4arolIMiicsi yYUTCS CTPOUTh MAaTeMaTUYECKUE MOJEIU
peanbHBIX )KM3HEHHBIX CUTYyallUil, IPOBOJNUTH BBIYMCIICHHUS U OLICHUBATH aJ€KBAaTHOCTb
IIOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BakHO MOAYEPKUBATH CBSA3M TE€OMETPUM C JPYTUMH Y4€OHBIMU
npeaMeTaMi, MOTHUBUPOBATh HCIOJB30BaTh OINpPEACNICHUS T'€OMETpPUYECKUX (GUryp u
HNOHSATUN, TEMOHCTPUPOBATh MPUMEHEHUE MOIYYEHHbIX YMEHUN B (U3HMKE U TEXHHUKE.
OTu cBsA3u Haubosee spKO BUAHBI B TeMmax «Bekrtope», «Tpuronomerpuyeckue
cooTHoleHus», «Meton koopauHa™» u « Teopema [Tudaropar.

VYyeoOnslii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jeibl
conepxxanus: «I'eomerpuueckue GUrypbl U UX CBOMCTBay, «I3MepeHrne reOMeTpUIECKUX
BEUUYMH», «JleKapTOBbl KOOpIMHATBI Ha IUIOCKOCTH», «Bektopbl», «JIBHKeHUS
I0CKOCTIY, «IIpeoOpazoBaHus mog00us .

OO1iee 4YUCIO YacOB, PEKOMEHAOBAHHBIX [JII M3y4eHHs Y4eOHOro Kypca
«I"'eometpusi», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJle0), B 8 Kiacce —
68 vacoB (2 yaca B Hezenro), B 9 kiacce — 68 yacos (2 yaca B HEJCIIO).
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COJEPXAHUE OBYUYEHUA
7 KIIACC

Havanpubie nonsaTusa reomerpun. Touka, npsimasi, OTpE30K, JIyd. YTou. Buasl yrios.
Beptukanbabsle M cMexHble yriael. buccexkrpuca yrna. JlomaHas, MHOTrOyroJIbHUK.
[TapajuenbHOCTD U NEPIIEHAUKYIISIPHOCTD IIPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmerpuu. llpumeps
CUMMETPHUH B OKPYKAIOIIEM MUDE.

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

PaBHOOEIpeHHBIN U paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa M NPU3HAKK NAPAUICIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Bremnue yrisl TpeyrojbHUKA.

[IpsmoyrosibHbIi ~ TpeyroJbHUK.  CBOMCTBO  MEIHWAHBI  IMPSMOYIOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIJIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIlIeM yriie U O0JbLIEH CTOpOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHAS.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYIAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpPY>KHOCTH M mnpsmou. KacarenpHas u cekymas K OKpYXHOCTH. OKpPYXHOCTB,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBOMCTBa. HacTHbIE
Clly4au napajjiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpamnenus, €€ CBOICTBa U npu3HaKku. [IpsiMmoyronpHas Tpanemus.

Merton yaBoenust Mmeauansl. L{entpanbHag cumMmetpus. Teopema Paneca u TeopeMa
0 MPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUN TpEeyroJibHUKa U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue TpeyroapHukKoB, Kodpdunuent mnogodus. IIpusHaku momoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHn NPakKTUYECKUX 3a/1a4.

CpoiicTBa miomaaed reoMerpuueckux Guryp. DopMynbl A IUIOLMIAAH
TpEeyroJibHUKa, NapajienorpaMmma, pomba u Tpanenuu. OTHOLIEHWE TUIOLIAAEH
MO00HBIX GUTYP.

Boluucnenue miom@aael TpeyrojbHUKOB W MHOTOYTOJBHHUKOB Ha KIIETYATOM
oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsbl [ludaropa mnpu pemeHUU
MPAKTUYECKUX 3a/a4.

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

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXKIy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMMCaHHBIE YEThIPEXYTOJIBHUKH. B3anmMHoe
pacrosokeHue NByX OKpyxkHocTeil. Kacanuwe okpyxHocreid. OOuue kacaTelbHBbIE K
JIBYM OKPYXHOCTSIM.

9 KUIACC

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

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOopeMma CUHYCOB. Pemenue
IIPAKTUYECKUX 3aJ1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TeOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIOJIONKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ BEKTOopaMH. Pa3nokeHwe BeKTOpa M0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnnuater  Bektopa. CKamsipHOE  NPOU3BEACHUE  BEKTOPOB,  IIPUMEHEHUE
JUIS1 HAXO0KJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJAWMHATHI HA IUIOCKOCTH. YPAaBHEHUS MNPSAMOM M OKPYKHOCTH
B KOOpJMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT MU €ro
IIPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYykKHOCTeH. [Inomane kpyra, cekropa, CerMeHTa.

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

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh u3y4eHHBIE T€OMETpUUYECKHE (UTYPBI, ONPENEsTh WX B3aHUMHOE
pacnoyioKeHue, Mu300pakaTh TIeOMETpUYECKHe (UTYPBI, BBINOIHATh YEPTEKHU
II0 YCJIIOBMIO 3ajauyu. M3mepsATh JMHEWHBIE W YIVIOBBIE BEIWYMHBI. Pemars 3agauu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHU, pa3MepoOB TNPUPOAHBIX OO0BEKTOB. PazmuuaTh pasmepbl 3THUX OOBEKTOB
I10 TIOPSAJIKY BEJINYHHBI.
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CTpouTh YEPTEXKH K TEOMETPUUECKUM 337a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 33a4.

IIpoBoauTE JOTHYECKHE PACCYKAECHUS C HCIOJIb30BAaHUEM T'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd  NpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJbHHKOB,
CBOWMCTBOM MeEJHMaHbl, MPOBEAEHHON K THUIIOTEHY3€ NPSIMOYTOJIBHOTIO TpPEYrOJIbHUKA,
B PELICHUN I'€OMETPUUYECKHX 3a]au.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpbIE 00paszyeT
¢ HUMH cekymas. Onpenenars NapajuieIbHOCTh MNPAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

PemmaTe 3aaun Ha KiieT4aToi Oymare.

[IpoBOAUTH BHIYMCIIEHUS! W HaXOJUTh YUCIIOBblE U OYyKBEHHbBIC 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IpU TMEPECEYCHHH JIBYX
IapajuIeNIbHBIX NPSMBIX CEKYLIEH. PemaTe npakTuyecKkue 3aa4i Ha HaX0XKJEHUE YIJIO0B.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OHMCCEKTPHUCY yTJla U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK FT€OMETPHUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpIbl M JUAMETpa
OKPY>KHOCTH, TOJIb30BAaThCSI MX CBOWCTBAMHM. YMEThb NPUMEHATh 3TH CBOWMCTBA
IIPU PELICHUU 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh
e¢ uentp. Ilonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIIAPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHATHEM KacaTebHOW K OKPYXHOCTH, TOJIb30BAaTHCS TEOPEMOMN
0 IEPIEHAUKYIISIPHOCTH KAcaTeIbHOM U painyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

ITonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUUYECKMMH HEPABEHCTBAMU, MOHUMATh HMX
IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE IIOCTPOEHUS C IIOMOLIBIO LUPKYJIS U
JIMHENKH.

[IpeameTHbIC pe3yabTaThl OCBOCHHUS TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MTOJIb30BATHCS
VX CBOWCTBAMMU IPU PEIUICHUN T'€OMETPUUYECKUX 3a/1a4.

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

Bnagere nmoHATHEM CpeaHEW JMHUM TPEYTOJbHUKA W TPalCUHWH, MPUMEHSITh HX
CBOWCTBA MPH PEUICHNU reoMeTpuueckux 3anad. [lonp3oBarscsa Teopemoit daneca
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U TEOPEMOW O MPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX Ui PEIICHHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B PEUIEHMH TE€OMETPUYECKHUX
3a1ad.

[Tonb3oBatbess  Teopemoit  I[ludaropa anms  pemieHUsT TEOMETPUUYECKUX U
npakTUYecKux 3agady. CTpOUTh MaTEMaTUYECKYI0 MOJENIb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSITEINIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIUHBI.

BiiageTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIjia IPsIMOYTOJIBHOTO
TpPEyroJabHUKA. [101630BaTHCSA S TUMH MMOHATUAMU JJIS1 PELICHUS TPAKTUYECKUX 3a1a4.

Boeruncnate (pa3nuuHbIMH crioco0aMi) IUIOLAJb TPEYroJIbHUKA W IJIOLIAAH
MHOTOYTOJIbHBIX (pUryp (moJib3ysch, Iie HEOOXOAUMO, KalbKyJasaTOpoM). IIpuMeHsATH
IIOJIyYCHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bianers MOHATHAMU BIMCAHHOIO M LICHTPAJIBHOIO YIVIA, UCIIOIB30BaTh TEOPEMBI
0 BIMCAHHBIX yTjax, yriax Mexay XopAaMu (CEeKyILMMHU) U YIJie MeXAy KacaTelbHOU U
XOpZOH IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

Brnaners mOHATHEM ONHWCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA
OIIMCAaHHOI'O YETHIPEXYTOJILHUKA IIPU PELLICHUH 3a1a4.

IIprMeHATH [TOIyYEHHBbIEC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJECIIN
Il 3aJa4  pEAbHOW JKU3HM M IPOBOJWTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAUMO,
KaJIbKYJATOPOM).

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydenus B 9 kiacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3IMyHbIE 3JEMEHTHI MPSIMOYTOJBHOIO TPEYTrOJbHUKA («PELIEHHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUIsL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (popmyslaMu MPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUIsl HAXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJTUYMHAMMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB I HAaxXOXJEHHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbest cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIATH JJIUHBI U HAXOAUTH YTIIbl Y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa nonoous
B TMPaKTHUYECKUX 3aJadyax. YMEThb MPUBOAUTH MPUMEpPbl MNOAOOHBIX  (UTYp
B OKPY’KaIOILIEM MHpE.

[Tonb3oBaTbcd TEOpeMamMu O NPOU3BEIAEHUU OTPE3KOB XOPHA, O MPOU3BEIECHUU
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh MX B PELICHUM TEOMETPUUYECKUX U (u3nmueckux 3anad. [IpumeHsTsH
CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB JUIsl HAXOKICHUS JIMH U YTJIOB.

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

Bnaners NOHATHAMU NPaBUILHOTO MHOTOYTOJIbHHUKA, JUIMHBI OKPYXHOCTH, JJIUHBI
YT OKPY>KHOCTH M paJuaHHOW MEphl yria, YMETh BBIUMCIATH IUIOLIA/lb KpyTra U €ro
yactel. [[puMeHATh ojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH ABMKCHUS TIIOCKOCTH
B IIPOCTEHMILINX CITydasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMAaTUYECKHE MOJIEIH
JUIs  3aJad  peaJbHOM JKU3HM W NPOBOJAUTH COOTBETCTBYIOIIHME BBIUYHCICHMS
C TMpUMEHEHUWEM MnoJo0Hus M TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3YysCh, TJE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 11 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHSI U ONIPEIECIICHUS.
reoMeTpuyeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHINOJIHATD
reOMETPUUYECKUX BEJIMYNH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JIOMaHas. IIpoBoauTh NpoCTENHIINE MOCTPOCHHSI C TOMOILBIO LIUPKYJIS
CMexHBIE U Y JINHEWKHY.

BEPTUKAJILHBIC YTJIBI.
Paborta

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
U YTJIOBBIX BEJIUYMH,
BBIYUCJICHHUE OTPE3KOB
1 yTJIOB

M3mepsaTh IMHENWHBIE U YTIIOBBIE BEIMYMHBI FEOMETPUYECKHUX
U TIPAaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOAMTH IPyOYIO OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoanTsh K1accuUKaIuio yriioB, BBIMUCIAATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOUMBbIE T0KA3aTEIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroyibHUKU

22

ITonsiTE O paBHBIX
TPEYroJbHUKAX U

Pacno3naBaTh napel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHuEM IMPU3HAKOB).
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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 creacTBYs (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyJIHPOBATH ONPEICIICHUS: OCTPOYTOJIBHOIO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; MepuMeTpa TPEyroibHUKA.

®opmyIMpPOBaTh CBOWCTBA U IPU3HAKHU PAaBHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouts 4epTexu, pemaTh 3aa494 C [IOMOUIBIO
HaxO0>JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH TPU3HAKY PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3a7a4ax.

Hcnoan3oBath U(PPOBEIE peCypChl 1JIA UCCAET0BAHUS
CBOMCTB H3y4aeMbIX Quryp.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU

111



[lapannensHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

13

[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

MIpU NIepECeYEHUN
IapajuIeNIbHBIX
MPSIMBIX CEKYIIEH).
[Ipu3Hak
M1apajuIeIbBHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
PSAMOM.

Cymma yrioB
TPEYTOJbHUKA.
Bremnue yriibsl
TPEyTOJbHUKA

®opMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IPSIMBIX,
HAXOJUTH IPAKTUYECKHUE IPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJuIebHBIX NPSMBIX ceKylel. Ilposoauts
A0KA3aTeJIbCTBA [TapaJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEU TIPSIMOU.

BbI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.

Haxoauts yncioBbie 1 OYKBEHHBIC 3HAUEHUS YTJIOB

B TEOMETPUYECKHUX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM
O CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHEH PAa3BUTUSA T€OMETPUU

OKpyX HOCTb U KPYT.
['eomeTprueckue
MMOCTPOCHUS

11

OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.

OKpyX HOCTb,
BIIMICaHHAs B yTOJI.

D®opMyJIHPOBATH ONpelesIeHUs . OKPYKHOCTH, XOPbI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBatpb, B TOM 4KCIE HCOJIb3YS HU(PPOBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKPY’KHOCTH, BIMCAHHOMW B yTOJI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUYECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIIMICAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT 111 qokazarenbcTBa TEOpEM

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

OBJaaeBaTb NOHATHUSIMHU BOVCAHHOU W OITMCAaHHOM
OKPYXHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
IPSAMOU, MTPOXOIAIIEH YEPE3 NaHHYIO TOUKY U
MIePIICHIUKYJISPHON JaHHOHN MPsIMOT; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 06001IEHNE 11 [ToBTOpEHUE N Pemarts 3a1a4m Ha MIOBTOPEHUE, UIUTIOCTPUPYIOILINE CBI3H
3HaAHUHT 000011IeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MOHATUU U METOZIOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
UACOB IIO ITPOI'PAMME
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8 KJIACC

HanmenoBanue paznena | KoamuecTtso OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB CoZIEpKaHuE

YUeThIpEXYTrOJIbHUKA 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX 3JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEAeJIeHHs: TapalIeIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTrOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: MapasuieaorpamMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas u Tpareuuu, NpsIMOYTrOJIbHON TpaIeuu.
MPSIMOYTOJIbHAS IIpumeHsITL METOA YABOCHUSI MEIMAHBI TPEYTOJbHUKA.
Tpareuuu. Hcnoan3oBath 11ubpoBbIC peCypChl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUSA T€OMETPUU
enTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIBIO UPKYJIS U JUHEUKU

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJIbHUKA.

C UCIOJIb30BaHue Teopemsbl Dajeca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE30K.

IIpoBoauTh A10Ka3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHHKE.
[TomoOHEIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHnenue
moaoous

MIPU PEIICHUU
MPAKTUYECKUX 3a1a4

CBSI3b C IICHTPOM MaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEMAHbI IEJSATCS TOUKOU WX MepeceueHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepPTEkKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pematsb 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
N0TOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA [10A00US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYEeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUECKUX U MPAKTUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el pa3BUTHS T€OMETPUU

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

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TUTIOMIA U
TPEYTOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU MPEACTABICHUAMH 00 0011eH
TEOPUH ILJI0IAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIA CMBICIL.

BeiBoauTh GOpMYIIBI IUIONIAIM TapaIeIorpaMMma,
TPEYroJIbHUKA, TPareuuu U3 GopMyJibl TUIOIIAAH
IPsIMOYTOJIbHUKA (KBaJparta).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHa N U YIoJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pak€HHBIX Ha KIIETYATON
OyMmare, HCIoOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
J0CTpanBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp’KaHHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIIOIE30BaHMS BCTIOMOTAaTEIbHON
TUTOIIAM JIJISl PEIICHUSI TEOMETPUUSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.

Pemarnb 3alavdi Ha IU10aab € IMPAaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa u
Havalia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMCHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B ITPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTHPOBATH ONIPEACIECHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHHS MEXIY CTOPOHAMU B
PSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yrilaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO IS HAXOXKICHUSA
COOTHOIICHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsITH TOTyYEHHBIE 3HAHUS U YMEHUS ITPU PEILIEHUN
PAKTUYECKUX 3a/1a4.

3HAKOMMTBCH ¢ HCTOPHEH Pa3BUTUSA TEOMETPUN
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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.

Yrael Mexay
XOpJlamMu U
CEKYIIIMMH.
Bnoucannsie n
OIMMCaHHBIC
YETBIPEXYTOIBHUKH,
WX TIPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PACIIOJIOAKEHUE JIBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyIMPOBATHh OCHOBHBIE ONIPEJIETICHUS, CBI3AHHbBIE

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

HccnenoBarhb, B TOM UKCIE C TOMOLIBIO HU(PPOBBIX
pEeCypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTB UX CBOWMCTBA U NPU3HAKU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH IIPU PEILICHUN
3a1a4y
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[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC

0 MPOU3BEIICHUHN
OTPE3KOB XOP/I,
Teopema

HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU/JIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieIeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U IPSIMBIX YTJIOB.
Pernienue TpeyroibHUKOB ¢Gyuknuii yriaos ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Sl BBIYMCIEHUS II0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMHU, HopMyJIa MIIOMIAAN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEYTrOJIbHUKOB. JAUAroHaJin U yroJl MCxay HI/IMI/I)
HpaKTI/I‘leCKOC Pemartnb TPCYTOJIbHUKH.
IpUMEHEHHe Pemath npakTUuuecKue 3a/1auu, CBOISAIIUECS
JI0Ka3aHHBIX TEOPEM K HaXO0XKJACHUIO PA3JIMUHbBIX 2JIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS nonoous. Ipy npeoOpa3oBaHUU NOI00US.
B OKPYKHOCTH CoOOTBETCTBEHHBIE Haxoauth nipumepsl 1o1001s B OKpyKaromien
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXYy OTpEe3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMUCAHHBIX YTJIOB U MOJ00HBIX TPEYTOJLHUKOB.
Pemath reoMeTpUUeCKUE 3a/1a41 U 33/1a4U U3 pealibHOU
YKU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
reOMETPUUYECKUX
3ajau

BekTopsl

12

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

CxansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

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

3HaTh onpeaeeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh 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.
[IpumeHneHne BEKTOPOB
JUIS pelIeHus 3a1a4
busuku

I[eKapTOBBI KOOPpAHWHATHI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meton kooparHAT
IIPY PELICHUU
F€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LEHTpa U pajguyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYKHOCTEHN C MOMOILIBIO METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 337124, JJIs1 ONPEIEIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIIEHUN T€OMETPUUECKUX U
PAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MAaTEMaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1au («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

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

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIsATh
YUCJIO T, JUIMHY IyT'H ¥ PAUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paaHHON MEPHI yria

K TPayCHOI 1 Ha00OPOT.

OnpenessiTh IIOMAAb KpyTa.

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

HaxoauTs 1101aau B 3a1a4ax peajabHON )KU3HU

JBM>KEHUS TIJIOCKOCTH

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

IIPU PEIIECHUH 3a7a4

Pa30upaTs npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIEICHUS TApAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOIUTh HENOJABUKHBIE TOUKHU.

HaxoauTp 1IeHTpBI U OCH CUMMETPHUH TTPOCTEHIINX pUryp.
IIpuMeHATH apaeNbHbli NEPEHOC U CHMMETPHIO MPH
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIIEIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 0000IICHNE,
cCUCTEMAaTH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: (HUTYpa, TOUKA, TIPsIMAs, YOI,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHU I
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
buUryps 1 ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
MpsIMBbIE.
OKpy»XHOCTb U KpYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
ONIMCaHHbIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Briucanusie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
pOMO, MIPSIMOYTOJIbHUK, KBAJIpaT, Tparelus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue duryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBatb GopmyJibl: IEpUMETPA U TLIOIIAAN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TJIOIIAAN Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieIenue/a.
OnepupoBathb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPECTABJICHUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3IMYHBIMH YaCTSIMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema [Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne o0Ommx
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 I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KITACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne o/m Tema ypoka Beero Kontpoabubie IIpakTnueckue :)I;I:)b al;(())]:;]:Teeanble
padoThI padoThI pecypebi
1 Touku, npssmMbie, OTPEIKU 1 bubnmnoreka IIOK
https://m.edso00.ru/8866b724
2 Jlyd u yron 1
3 CpaBHEHHE OTPE3KOB U YIJIOB 1 EtI;I@?HOTeKa LHOK
ps://m.eds00.ru/8866ch6a
4 Jlnnua oTpeska 1
Enununel uamepenus.
S H3MepuTenbHbIE 1
WHCTPYMEHTHI
6 Ypok-npaktukym "H3mepenue 1 1 bu6nuorexa [IOK
OTpe3KOB" https://m.edso0.ru/8866c3ea
7 ['panycnas mepa yria
8 U3Mepenne yrioB bubnuorexa [JOK
https://m.eds00.ru/8866c5c0
9 Ypok-npaktukym "M3mepenue 1 1 }h;tI;I6J'.II/IOTeKa I[HOK
yriaos" ps://m.eds00.ru/8866c¢7be
10 CMexHbIe U BEPTUKAIBHBIE YIIIbI 1
11 [lepnennukynsipHble NpIMbIe 1
12 Ypok EI/ICTCM8.TI/I38.LII/II/I 1 00001IeHUS 1
3HAHUU
13 Konrponbras pa6ora Ne 1 1 1
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

14 Tpeyronbnuk. [lepumerp bubnunoreka [JOK
TpeyrobHUKA https://m.eds00.ru/8866ce80
15 Pemienue 3agay no teme bubmuoreka [JOK
"[TepuMeTp TPEyronbHUKA" https://m.edso00.ru/8866d1fa
16 [lepBblii mpU3HaK paBEHCTBA
TPEYrOJIbHUKOB
17 Pemienne 3a1a4 Ha 10Ka3aTeIBCTBO
18 [Iepnenpukymnsap k npsamon. Menuansl,
OMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA
Pewenue 3anau no reme
19 "Ilepnenqukymnsap kK npsamMoid. Meauansl, bubmmoreka [JOK
OHCCEKTPUCHI U https://m.edso0o.ru/8866d6fa
BBICOTBI TPEYTOJIbHUKA"
20 CaoiicTBa paBHOOCIPEHHOTO bubmmoreka [JOK
TPEeyroIbHHUKA https://m.eds00.ru/8866d880
Pemenne 3anau no teme "CBoiicTBa
21 PaBHOOEIPEHHOTO BH6J.IHOTeKa LOK
https://m.eds00.ru/8866d880
TpeyrojibHuka"
22 Pemienue 3ama4 Ha J0Ka3aTEIbLCTBO bubmorexa [IOK
https://m.edso0.ru/8866d34e
23 BTopoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB
Pemenue 3agau Ha
bu6 OK
24 JI0Ka3aTesIbCTBO MO TeMe "BTopoii npu3Hak htlfpsj:l/l;lr?f:é(;gru /88666016
paBEHCTBA TPEYTOJIbHUKOB"
25 Tpetuil mpr3HaK paBEHCTBA TPEYTOJIbLHUKOB
26 Pemenne 3anau Ha bub6nmoreka [JOK

J0Ka3aTCJIbCTBO IO TEMEC

https://m.edso0.ru/8866ecbc
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"Tperuil IpU3HaK paBEHCTBA

TPEYroJIbHUKOB"
Pemenue 3a1a4 Ha TOTOBBIX YEPTE)KAX
27 "ITpu3Haku
PaBEHCTBA TPEYTOJILHUKOB"
YPOK - IPaKkTUK
8 "1_1[) P - bubmunorexa LIOK
pU3HAKK paBCHCTBA https://m.eds00.ru/8866f3b0
TPEYrOJIHbHUKOB"
29 Ypok 00001IeHHUS U CUCTEeMaTH3alUH bubmuoreka [JOK
3HAHUKN https://m.eds00.ru/8866ef64
30 KonrponbHas pabora Ne 2
31 OKpY>KHOCTB
32 IIprmMepsl 3a1a4 HA IOCTPOCHUE bub6nmnoreka IIOK
https://m.eds00.ru/8866f086
33 Ornpenenenue
napauieIbHbIX TIPSIMBIX
34 [Ipu3Haku napannenbHOCTH IBYX
MPSIMBIX
Pemrenue 3amad mo teme
35 "ITpu3Haky napajieIbHOCTH JBYX
npsiMbIX"
36 [IpakTuyeckue criocoObl
MOCTPOEHUS MapaUICIIbHBIX TPSIMBIX
37 AKCHOMBI TEOMETPUH bubmmorexa [OK
https://m.eds00.ru/8866f630
38 AKcHroMa napajuieNbHbIX TPSIMBIX bub6mmorexa IIOK
https://m.edso00.ru/8866f8ba
39 Teopemsl 00 yriax, bubnuorexa [JOK

06pa3OBaHHBIX ABYMSL

https://m.edsoo.ru/8866fa5e
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napaujiC/JIbHbIMU IIPAMBIMHA U ceKymeﬁ

40 Pemenue 3a1a4 Ha TOTOBBIX YepTekKax
Pemenue 3a1a4 o teme "Teopembl 00

a1 yriax,
00pa30BaHHBIX JIByMs
napauieIbHBIMU MPSIMBIMHU U CEKyIIeH"

VYpok - mpakTuKym

"Teopembl 00 yriax,

42 00pa30BaHHBIX JABYMS BH6FHOTeKa LHOK

https://m.edso00.ru/8866e26¢

napauIeIbHBIMHA TPSIMBIMH

U cexymen"

VYTIIbI C COOTBETCTBEHHO NapaslieIbHbIMU
bubmuoreka [JOK

43 HTH TICPTICHIKYIAPHBIMH https://m.eds00.ru/8866e3a2
CTOpOHAMH

44 Ypok 0600111eHNS U CHCTeMaTU3aluu
3HAHUU

45 KonTposbhast pabora Ne 3 bubnnorexa [IOK

https://m.edso00.ru/8866eb22

46 Teopema 0 CyMMe YIJIOB TPEeyroIbHUKA bubmorexa [IOK

https://m.edso0.ru/8866e9ec
OCTpOyTOJIbHBIH,

47 IIPSIMOYTOJIBHBIN U bubnnoreka [JOK
TYHNOYTOJIbHBIH https://m.edso0.ru/8866e88e
TPEYTroIbHUKU

48 Pemenue 3agau no teme "Cymma yrios
TpeyrojapHuKa"

49 Teopema 0 COOTHOLIEHUH bubnuoreka [JOK

MCKAY CTOPOHAMH U YTJIaMHU TPCYTrOJIbHUKa

https://m.edsoo.ru/8866febe
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bubmuoreka [JOK

HepaseHnctBo TpeyroiabHuka

50 https://m.eds00.ru/8867013e

51 HekoTtopsle cBOMCTBA U TPU3HAKU bubnmoreka [JOK
IPSAMOYTOJBHBIX TPEYTOJILHUKOB https://m.eds00.ru/88670508
[Ipu3naku paBeHcTBa

52 PUSHAKH PABCHCTS bu6mmoreka [JOK
TpAMOYTOJILHBIX https://m.eds00.ru/88670800
TPEYTrOJIHLHUKOB

53 Pemenue 3anau o teme "[IpsiMoyrospHbIe bubnnoreka [JOK
TpeyroabHUKN" https://m.eds00.ru/88670e9a
Paccrostaue oT TOUKH 110

54 npsaMoii. PaccrosiHue Mexay
napauieIbHBIMU MPSIMBIMU

55 [TocTpoeHue TpeyrojapHUKa IO TPEM bubnuoreka [IOK
STIeMeHTaM https://m.eds00.ru/88670a62

56 Ypok 0000IIeHUS U CHCTeMAaTU3aIUN bubnunoreka [JOK
3HaAHUU https://m.edso00.ru/8867103e

57 KonTpomnbHas pabora Ne 4 bubimoreka IIOK

https://m.eds00.ru/88671188

58 CBoiicTBa GUCCEKTPHCHI yIiia

59 CBoiiCTBa CEPEIMHHOTO MEPIIEHIUKYIISIPA K bubnuotexa [JOK
OTpE3KY https://m.eds00.ru/886712d2
Pemenue 3amau mo reme "['eomerpuueckoe

60 A P Bu6nuorexa LIOK
Mecro https://m.eds00.ru/88671462
ToueK"
CBolicTBa IUaMETPOB U XOP/T

61 OKPY>KHOCTH.
KacarenpHast K OKpYKHOCTH

62 Bnrcannas u onucanHas
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OKPY>KHOCTH TPEYroJIbHUKa
P
o f gmeHHe 3a1a4y 1210 TEME . BuGmiorexa LIOK
KpY’KHOCTB. Racate/ibHad K https://m.eds00.ru/886715b6
OKpY>kKHOCTH"
Penrenue 3amau Ha
64 JI0Ka3aTeJIbCTBO 10 TEME 1 bu6mmoreka [IOK
"Okpyx)HocTh. KacaTenpras k https://m.eds00.ru/886716ec
OKpYy>kKHOCTH"
65 CummMeTpuydHbie QUTYpPBI 1 bubnmnoreka IIOK
https://m.eds00.ru/886719bc
66 Ypok 0000IIeHUS U CHCTeMAaTU3aluN 1
3HAHUU
67 KonTtponbnas pabora Ne 5 1 1
68 YPOK UTOTOBOIO MMOBTOPEHUS 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 5
8 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoxa Bcero Kourpoabupie  Ipaxrueckue u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThl padoThl pecypesi
1 [Tapannenorpamm, ero nNpu3HaKu U CBOMCTBA 1 bubmorexa LIOK
’ https://m.edsoo.ru/88671af2
2 [Tapamrenorpamm, ero Npu3HAaKu U CBOMCTBA 1 bubmorexa LIOK
’ https://m.eds00.ru/88671ca0
3 [Tapautenorpamm, ero NpuU3HAKU U CBOMCTBA 1 bubnuoreka [IOK
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YacTtHble ciayyan napauienorpaMMoB

https://m.edsoo.ru/88671cal

bubmuoreka [JOK

4 (p AMOYTOTIDHII, POMO, KBazpaT), HX https://m.edsoo.ru/88671dea
MIPU3HAKH U CBOMCTBA
s | e s BuSoresa 10K
PAMOYFOILTIILE, POMD, KEAPAT), https://m.eds00.ru/88671£20
MIPU3HAKH U CBOHCTBA
o | toerms oy pmanerrion BuSores 10K
paoyr % POMD, KBaApat), https://m.eds00.ru/8867209c
MPU3HAKH U CBOKCTBA
v Toanewms bubmuorexa [JOK
pariert https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPSMOYTOJIbHAS TPAaNeLUU bubmorexa LIOK
https://m.eds00.ru/8867252e
9 PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPANeLUU bubmmorexa LIOK
https.//m.eds00.ru/88672858
bubmuorexa [JOK
10 MeTon yABOCHHS MEHAHEI https://m.eds00.ru/88672b14
11 IlenTpanpHas cuMmeTpus bubmmorexa [IOK
https://m.eds00.ru/88672b14
12 KonTponbHas padota no teme bubnnorexka [JOK
"YeTbIpEXyroJpHUKH" https://m.eds00.ru/88672c9%
13 Teopema ®aneca u Teopema o bubnuoreka [IOK
IIPONOPLIMOHAIBHBIX OTPE3KaX https://m.eds00.ru/8867337a
14 CpenHsist TMHUS TPEYroJibHUKA bubmorexa LIOK
https://m.eds00.ru/88672e0c
15 CpenHsist TMHUSA TPEyroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672f38
16 Tpaneuws, e€ cpeaHsist TUHHAS bubmorexa LIOK
’ https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpenuss TuHUA bubmorexa LIOK
’ https://m.eds00.ru/88673064
18 [TponoprinoHanbHBIE OTPE3KU bubnuotexa [JOK
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https://m.edso00.ru/88673794

19 [TponoprinoHanbHBIE OTPE3KH BH6J_IHOTeKa HOK
https.//m.eds00.ru/88673794
20 LlenTp mMacc B TpEYroibHUKE BH6J_IHOTeKa HOK
https://m.eds00.ru/886738fc
bubnunoreka [HOK
21 TonoGuere TpeyromHuiH https://m.edsogru/88673a78
22 Tpu npuzHaka mogo6us TpeyroJbHUKOB BH6J_IHOTeKa LOK
https.//m.eds00.ru/88673bae
23 Tpu npuzHaka mogoous TPEyroJbHUKOB BH6J_IHOTeKa HOK
https://m.eds00.ru/88673d52
24 Tpu npusHaka nogo0us TPEeyroJbHUKOB BH6J_IHOTeKa HOK
https://m.eds00.ru/8867400e
25 Tpu npusHaka nogo0us TPEyroJIbHUKOB
26 [TpumeneHure noo0us MpH pereHUH
MPAKTUYECKHX 3a/1a4
97 KonrtponsHas padora o teme "[lonoOHbIe bubnuoreka [IOK
TpEYrojabHUKN" https://m.eds00.ru/8867445a
8 CaolicTBa III0MAIEH TEOMETPUIECKUX bubnnorexka [JOK
¢buryp https://m.edso00.ru/886745fe
29 @opMmyIbl 1)1 IIIOLIAAN TPEYTOIbHUKA, bubnuoreka [IOK
napajuieJorpamma https://m.eds00.ru/88674860
30 @opmyisl Ui IOLWAANA TPEYTOIbHUKA, bubnuoreka [IOK
napasienorpamMmma https://m.edso0o.ru/88674a22
31 @opMyibl IS IUIOIIAANA TPEYTOJIBHUKA, bubnnorexka [JOK
napasienorpamMmma https://m.edso00.ru/88674a22
30 DopMmyIbl 1)1 MIIOLIAAN TPEYTOIbHUKA, bubnuorexa [IOK
napaiienorpaMma https://m.eds00.ru/88675288
33 @opMyiibl I IUIOIIAANA TPEYTOJILHUKA, bubnnoreka [JOK
napajenorpamMmma https://m.eds00.ru/8867542c
34 Brruncnenue miuomaaei CIokHbIX GUTyp bubmiorexa LTOK

https://m.edso00.ru/88674e78
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https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78

bubmuoreka [JOK

3 Tlromazan uryp Ha keTaToi dymare . https://m.eds00.ru/8867473¢
36 [Tnomanu mogoOHbBIX huryp 1
37 [Tnomanu mogoOHBIX huryp 1
38 3ajaun ¢ MPaKTUYECKUM COJICPIKaHHEM 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/88675558
39 3a1aun ¢ TPaKTUYECKUM COJICPIKaHHEM 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/88675684
40 Pemntenue 3agad ¢ moMomipo METOAa 1 bu6mmorexa [IOK
BCIIOMOTATEJIbHOM TIOIIA TN https://m.eds00.ru/88674f90
41 Kontponbnas padota mo teme "Ilnomanp" 1 BH6J_IHOTeKa LOK
https://m.eds00.ru/8867579c
42 Teopema [Tudaropa u e€ npumeHeHwe 1 Eggs?ﬁr%?:ci%gggsewms
43 Teopema ITudaropa u e€ npuMeHeHne 1 Egggﬁ%?:é?oggg%mgls
44 Teopema [Mudaropa u e€ npumeHenue 1 Egggﬁr%?:cﬁ)ggg%%abc
45 Teopema [Iudaropa u e€ npumeHenue 1
46 Teopema [Iudaropa u e€ npumeHeHue 1
Omnpenenenre TPUTOHOMETPUUECKUX
4 Theyrommih mpmonovemcee ) BuGmmorers LIOK
COOTHOMIGHI B TIPAMOYTOTHHOM https://m.eds00.ru/88675d32
TpEeYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO 1 EH6J_IHOTeKa 0K
https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO 1
51 KonrtponbHast pabora o Teme "Teopema 1 bubnnorexka [JOK
[Tudaropa u Havana TpuroHomMeTpun" https://m.edso00.ru/8a1407e8
52 Bnmcannsie v ieHTpaIbHBIEC YTIIBI, YTOJ 1 bubnuotexa [JOK
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https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8

MEXIy KacaTeJIbHOU U XOpHAOU

https://m.edsoo.ru/8a1415b2

Bnucanusie u ieHTpaIbHbIEC YIJIBI, YTOJ bubnmoreka [JOK
53 s . :
MEXy KacaTeJIbHOU U XOpAOH https://m.edso00.ru/8a141940
Bniucannsbie v LIEHTpaNbHBIE YTIJIbl, YTOJ bubnunoreka [HOK
94 o . :
MEXK]1y KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8al41b34
55 VYTl MEXAYy XOpJaMu U CEKYIIIUMHU
56 VYTl MEXAYy XOpJaMu U CEKYIITUMHU
Brnncannele u onrcaHHble
57 YETHIPEXYTOJILHUKH, UX TTPU3HAKU U Eubmorexa ITOK
PIpeXyT ’ p https://m.edso00.ru/8a140f86
CBOICTBa
Brnucannble u onrcaHHbIe
58 YETHIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmorexa LIOK
PIpeXyT ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
Brnucannble u onrcaHHbIe
59 YETHIPEXYTOJIbHUKHU, UX MPU3HAKH U bubmnorexa LIOK
PIpeXyT ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OMMCAHHBIX YETHIPEXYTOJbHUKOB MPU
pElIeHNU TEOMETPUIECKUX 3a1a
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 OMMCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pEIIeHUU TEOMETPUIECKUX 3a1a
B3aumHoe pacnonoxenue 1Byx bubnuoreka [IOK
62 . :
OKPYKHOCTEH, 0011I1e KacaTelbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocTeit bubmnorexa LIOK
Py https://m.edsoo.ru/8a1410a8
Kontponbras pabota mo teme "YT1iabl B
64 OK T)iHocm ]gnncaHHHe Y ONMCAHHBIE bubmorexa [IOK
Py ) N https://m.edso00.ru/8a141c88
YETBIPEXYTOJIbHUKHN
65 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB bu6mmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOOB bubnuoreka [IOK
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KypcoB 7 1 8 KJ1accoB, 0000IICHIE 3HAHUIA

https://m.edsoo.ru/8al4lefe

67 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubmumoreka [IOK
KypcoB 7 1 8 KjaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/8a142368
68 IToBTOpEHME OCHOBHBIX IIOHATHI U METOJOB 1 bubnuoreka [IOK
KypcoB 7 1 8 KjaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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Pabouasi nporpamMmma y4eOHoOro kypca «BeposiTHOCTb M CTATHCTUKA)»
MO CHUTEJIBHASA 3AIIUCKA

B coBpemenHOM 1udpoBOM MUpE BEPOSTHOCTh U CTAaTHCTHUKA MPHOOpPETAIOT BCE
OOJIBIIYIO0 3HAYMMOCTb, KaK ¢ TOUKH 3PEHUS TPAKTUUECKUX MPUITOKEHHM, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOAMMOM Ka)KIOMYy 4eloBeKy. Bospacraer uumcio mpodeccuii,
IpU OBJIAJCHUH KOTOPHIMH TpeOyeTrcs Xopomias 0a3oBas MOATOTOBKAa B 0OJAcTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJArOTOBKA BayKHA JIJIsl MPOJAOJKEHUSI 00pa30BaHus U
JUIS YCTICTIHOM MPo(eCCHOHATBHON Kaphephl.

Kaxx11p1i1 4esnnoBek MOCTOSIHHO TPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JTaHHBIX. A i1 OOOCHOBAaHHOTO TPHUHATHS PEUICHHS B YCIOBUAX HEAOCTaTKa WIU
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOmIo CcHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTHUYECKOE MBIIIUICHHUE.

HIMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00yUaIOIIUXCS
(YHKIHMOHAIBHYIO T'PAMOTHOCTh, BKJIIOYAIOLIYI0 B C€0Sl B KayeCcTBE HEOThEMIIEMOM
COCTaBJISIIOLIEH YMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HH(OpMALHUIO,
MPECTaBICHHYIO B Pa3IHMUHbIX (hOpMax, MOHUMATh BEPOSATHOCTHBIN XapakTep MHOTUX
pEeaIbHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
pacCYETHL.

3HaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMHU MpHHIMIIAMUA cOOpa, aHaIW3a |
OpEICTaBICHUS JaHHBIX U3 pa3IMyHbIX cdep JKU3HU OOIIecTBa W TrocyAapcTBa
npuoOuiaeT oOydawluuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKA OpraHW3alMy mepedbopa u monacyéra yucia
BapHaHTOB, B TOM YHCJE B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3mgaér marematuueckuil (yHAamMeHT Uil (OPMHUPOBAHMUS KOMIIETEHIIMA
B oOysactu MHPOpPMATUKU U IUEGPOBBIX TexHoJoruid. [IpM M3ydeHUU CTATUCTUKH H
BEPOATHOCTH OOOTAIAOTCS MPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpPa U METOJaX €ro MCCIeIOBaHMs, (GOPMUPYETCS MOHMMAHUE POJIM CTATUCTHKHU KaK
UCTOYHMKA COLMAIBHO 3HAUMMON MHGPOpMAUMU U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUU C JaHHBIMHU ILENSMHU B CTPYKTYpe MpOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTh U CTATUCTHKA» OCHOBHOT'O OOLIEr0 0Opa30BaHUs BBIJECIEHBI CIEAYIOLINE
coJiepkarenbHO-MeToauueckue JuHuM: «llpencraBieHne AaHHBIX W OINHMCATENbHAs
CTaTHCTUKa», «BeposTHOCTBY, «DmeMeHTh KOMOMHATOpUKH», «BBemeHune B Teopuio
rpadoBy.

Copepxanne mmHun «lIpencraBneHre MaHHBIX W OMHCATEIbHAs CTATUCTHKAY
CIIY’KUT OCHOBOM 11 (POPMHUPOBAHUS HABBIKOB PaOOTHI ¢ MHPOpPMAIIUEH: OT YTCHUS U
UHTEpIpeTalud HHPOpMAIMM, MpPEICTaBICHHON B Ta0iMLax, Ha JIuarpamMmax u
rpadukax, g0 coopa, MpeaCcTaBICHHs U aHaTu3a JaHHBIX C UCIOJIB30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpEeJHUX U pacceuBaHus. PabGortas ¢ gaHHBIMH,
oOydaromiuecsi yd4arcs CUMTHIBATh W HWHTEPIPETHPOBATH JaHHBIC, BBIABUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MIPOCTEUIITNE TUTIOTE3bI, PA3MBIILIATh HaJ (haKTOpaMH,
BBI3BIBAIOIIMMH W3MEHYMBOCTh, M OLICHHBaTh WX BIMSHHE Ha paccMaTpUBacMbIe
BEJIMYUHBI U ITPOLIECCHI.

NHTyWTHBHOE TMPEACTABICHUE O CIY4YallHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUWK CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW ISl U3yYECHUS
TEOPUU BEPOSATHOCTEW. boJbllIoe 3HaUEeHNE UMEIOT ITPAKTUYECKUE 3aJaHusl, B YaCTHOCTH
OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBIONOJ00uUs CIy4ailHOro COOBITHSI.
[Tpu n3yyenuun yueOHOro Kypca oOydaronifecs: 3HaKOMSITCS C IPOCTEUITUMU METOJaMU
BBIUKCIICHHUSI BEPOATHOCTEH B CIYYaWHBIX SKCIEPUMEHTAX C PABHOBO3MO>XHBIMU
JIEMEHTAPHBIMU HCXOJIAMH, BEPOSTHOCTHBIMHU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTh U
pemath GoJiee CloKHbIE 3a7aun. B yueOHBI Kypc BXOAST HayalbHbIE NMPEACTaBICHUS
O CIy4alHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOyYaroUIuxcs
C MHOXECTBaMHU M OCHOBHBIMHU OIE€palUsIMU HaJl MHOKECTBAMH, PACCMATPUBAIOTCS
OpUMEpPbl NPUMEHEHUS MJis pEIICHUs 3a/ad, a TaKKe HCIOJIb30BaHUSA B JAPYTHX
MaTeMaTHYECKUX KypcaxX U yueOHBIX MpEeAMETaX.

B 7-9 knaccax uzydaercs yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA, B KOTOPBIi
BXOJAT paznensl: «llpencraBieHue NaHHBIX M ONUCATENbHAs CTATUCTHKAY,
«BeposTHOCTEY, «DEeMEHTh KOMOMHATOPUKNY, «BBeneHre B Teoputo rpadoBy.

OO1iee 4YUCIO YacOB, PEKOMEHJOBAHHBIX JJII M3y4eHHs Y4eOHOro Kypca
«BepostHocTh 1 cratuctrka», — 102 gaca: B 7 kinacce — 34 yaca (1 dac B Heneno),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHUSA
7 KIIACC

[TpencraBieHre AaHHBIX B BHUAE TaOnWL, Auarpamm, rpaduxoB. 3aroyiHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AMArpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpolieccoB. M3pneuenne nHPopmMauumu U3 auarpamMm U
TaOJINILL, UCTIONB30BAHUE U UHTEPIPETALIMS TaHHbBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apupMeTHdyeckoe, MeauaHa, pa3zMmax,
HauOOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [IpuMepsl ciayyaiiHON
U3MEHYHUBOCTH.

CrydaliHBIN SKCIIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposTHOCTH U YacToTa.
Posib MaJIoBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepmvH. [IpencraBnenue o csa3Hoctu rpada. Llenu u mukiel. [Iytu B rpadax. O6xon
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rpada (dinepoB yth). [IpenacraBinenue 06 opueHTUpoBaHHOM rpade. Pemenue 3amau
C IOMOIIBIO TpadoB.

8 KUIIACC

[IpencraBieHne JaHHBIX B BUAE TaOIUII, JUarpamm, rpa(ukos.

MHO0K€eCTBO, 3JIEMEHT MHOXKECTBA, IIOAMHOKECTBO. Onepanuy Hai MHOKECTBAMMU:
o0beIMHEHUE, TepeceueHue, aonogHeHue. CBOMCTBa omepanuil HaJ MHOXKECTBAMHU:
IIEPEMECTUTENBHOE, COYETATENBHOE, PACIIPEACIUTENIBHOE, BKIItOUeHus. cnoib3oBanue
rpauuecKkoro MpeACTaBICHUS MHOXECTB [JIsl OMHCAHMS pEabHbIX MPOIECCOB U
SIBJICHUU, IIPY PELICHUHN 3a7a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcriepcuss W CTaHOAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHeie coObITHs. BeposiTHOCTH
coObITUi. OMNBITBI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. CllydalHbIi
BbIOOp. CBs3b MEXAY MajJOBEPOSATHBIMU M IPAKTUYECKU JIOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEpUIMHBI, CBSI3b MEXKJY YMCIOM BEpIIMH M 4uciioM pedep. IlpaBuino yMHOXKEHHS.
Pemenue 3anay ¢ momoiipto rpados.

[IpotuBonomnoxHeie coObiTud. JnarpamMmma Diinepa. OO0beAMHEHNE U TIEPECEUCHUE
coObiTuii. HecoBmecTHble cOObITHSA. POpMylia CHOKEHHS BEpPOSTHOCTEH. Y cCIOBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coObiTus. IlpencraBnenue
JKCIIEpUMEHTAa B BHJE JepeBa. PemieHne 3agad Ha HaXO0XACHUE BEPOATHOCTEN
C TIOMOILBIO JIEPEBa CIIyYaHOIO KCIIEPUMEHTA, JuarpaMm JDiliepa.

9 KUIACC

[IpencraBienne NaHHBIX B BUJAE TaOJUIl, AUarpaMm, rpadukoB, MHTEpHpETAIUs
JMaHHBIX. UTeHHEe U MOCTPOCHHE TaOIHII, TUarpaMm, rpaukoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u ¢akrtopuan. CodeTaHuss M YUCIO codyeTaHUU. TpeyrosbHUK
[Tackains. Pemenue 3amau ¢ MCNoJIb30BaHUEM KOMOWHATOPUKH.

I'eomerpuyeckas BeposATHOCTh. CayyallHbIii BbIOOp TOYKH U3  (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex u Heygaya. Cepusi UcnbITaHui 110 nepBoro ycrnexa. Cepus
ucneITanuii bepaysum. BeposTHOCTH COOBITHIT B cepru UCTIbITaHU bepHym.

CnyvailHas BeIMYMHA W PACOpelelICHHE BEPOSTHOCTE. MaremaTtuueckoe
oxuganue u aucriepcus. [Ipumepsl MAaTEMAaTUYECKOTO OKHUIAHUSA KAK TEOPETUUYECKOIO
CpPEHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTU4eCKOE OKUAAHUE U UCIIEPCUS CIIyYaliHOU
BEJIMYUHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[Tonsartue o 3akoHe 60JBIINX yncell. 3MepeHnre BeposTHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaUeHHE 3aK0OHA OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pPE3yIbTAaThl OCBOEHHUS MPOrPAaMMBI y4e€OHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Yutate uH(OpManuio, NPEACTAaBICHHYI0O B Tabimulax, Ha aAMarpammax,
MIPEACTABIIATh JaHHBIC B BUJIC TAOJIHII, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOI0UATHIE)
Y KPYTOBBIE) 10 MACCUBAM 3HAYEHUI.

OnuceIBaTh U UHTEPIPETUPOBATH PEATHHBIC YUCIOBBIC JAHHBIC, MPEICTABICHHBIC
B TAOJIMIIaX, HA AMAarpamMmax, rpadukax.

Hcnonp30BaTh 411 OMUCAHUS JAHHBIX CTATHCTHUYECKUE XApPaKTEPUCTUKU: CPEIHEE
apuMeTnyecKkoe, MeInana, HanboJIblllee U HauMEHbIIIee 3HAYCHUS, pa3Max.

Nmetb nipesicTaBieHUE O CTy4yaliHON M3MEHYMBOCTH Ha MPUMEpax LieH, GU3HUeCKUX
BEITMYMH, AHTPOIIOMETPUYECKUX TaHHBIX, UMETh IPEJCTABICHUE O CTATHCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pe3yIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 KJacce:

W3Bnekats U npeodpa3oBbIBaTh HHPOPMAIUIO, MIPEICTABICHHYIO B BUE TaOIuL,
JarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIE€ TA0JNIHUII, TUarpamMmm, rpaukoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTHYECKHUX NIOKA3aTeeh: CPEIHUX 3HAUYCHUN
U Mep paccenBaHus (pa3max, AUCIIEPCHUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YHMCIIOBBIX 3HAYEHUH M YacTOThl COOBITHM, B TOM 4YHCIIE
10 pe3yibTaTaM U3MEpPEHUN U HAOIIOEHU M.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YUCIIE B OMBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonp3oBath rpaduyeckue MOJENHU: JEpEeBO CIY4aHOIO JKCIEPHUMEHTA,
ayarpaMMBbl Diiepa, YucaoBas npsimas.

OnepupoBarh NOHATHSAMHU: MHOXECTBO, NOJMHOXECTBO, BBINOJHATH OIEpaLUU
HaJl MHOKECTBAMH: O0ObEIMHEHHE, NTIEPECCUCHHE, JOMOTHEHUE, NEPEUUCIATh JIEMEHTHI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaguueckoe MpeaCcTaBIEHUE MHOXKECTB U CBSI3€M MEXIy HUMHU
JUISl ONMCAHMS IPOLECCOB WM SIBJICHHWM, B TOM YHCIIE NPH PEUICHUHU 3aJad U3 JIPYTHUX
y4eOHBIX MIPEAMETOB U KYpPCOB.

[IpeameTHBIC pE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 kiacce:

N3BnekaTte W TpeoOpa3oBbIBaTh MH(POpPMAINIO, MPEACTABICHHYI0 B pPa3IMYHBIX
WUCTOYHHUKAX B BHUJAC TaONWIl, AuarpamMMm, rpaduKoB, TPEICTaBISATH JaHHBIC B BHJIC
Ta0HII, Tuarpamm, rpaduKoB.

Pemate  3amaum  opraHM30BaHHBIM  MEpeOOPOM  BapUAHTOB, a  TaKXke
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C UCIOJb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucarenbHble XapaKTEPUCTUKU I MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPEJHUE 3HAUCHUS U MEPBI PACCEUBAHMS.

Haxonuth 4acToThl 3HAYEHUHW W YACTOTHI COOBITHSA, B TOM YHCIE TOJb3YAChH
pe3yabTaTaM IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOICHU.

Haxonuth BEpOSATHOCTH CITy9ailHBIX COOBITHH B M3YYCHHBIX OIBITaX, B TOM YHUCIIC
B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCIIEXa, B CEpUAX UCIBITAaHUN bepHyun.

HNmMeTs mpeacTaBiIeHUE O CIy4YalHOW BEJIMYMHE U O PACIIPENECIICHUN BEPOSATHOCTEM.

NMeth mpencraBieHWEe O 3aKOHE OOJBIIMX YHCET KaKk O MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4allHOW M3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIIUX YUCEN
B IIPUPO/ie U OOILIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

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

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS IO TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
paboTta «Talauib.
['padpuueckoe
MPECTaBICHUE JAHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
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
CEJIBCKOXO3SIUCTBEHHOM MPOIYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

Menuana yncioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIIUH (Mepa EHTPa), B TOM UUCIIC
cpeaHee apudpMeTHIECKOe, MeIMaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apu(MeTHn4eckoro U Meuansl. Pemars
3aJ1a4H.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

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

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHUSI YUCIIOBOIO MACCUBA, pa3Max.

PemaTp 3agaum Ha BBIOOp crioco0a onmUcCaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyualiHasi UBMEHUYUBOCTH
(npumepsr). Yacrora
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHSI: YACTOTA 3HAUCHHUI B MacCUBE
JAHHBIX, TPYNIUPOBKA JIaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOIXOIAIINN 1IAr TPYHIITHPOBKHU.
OcBauBaTthb rpaduyecKue NpeaIcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYMBOCTH, B TOM YUCJIIE

C IOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOThI

Brenenue B Teoputo rpadoB

['pad, Bepumna, pedpo.
IIpencraBnenue 3amauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
cTerneHb BepimuH. Lens u

OcBauBath NoHsiTHA: Tpad, BepirHa rpada, pedpo
rpada, cTeneHb (BaICHTHOCTh BEPIIIUHBI ), IIETTh U
UK.

OcBauBaTh NOHATHA TYTh B Tpade, iepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

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

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPEICTABICHUS 3314 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB € MTOMOIIBIO TpadoB (KapThl, CXEMBI,
AIEKTPUICCKUE IEeTH, (YHKITMOHALHBIC
COOTBETCTBUS) Ha TIpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

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

B 0oO1IecTBe. MOHeTa U
UrpangbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTryeckas padbora
«YacToTa BbIIaJICHUS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJIOBEPOSATHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3y4yaTh 3HAUMMOCTh MAJIOBEPOSITHBIX COOBITHIA

B IIPUPOJIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECYACTHBIE CIIy4aH, 3alIUTa IEPCOHATIBHOM
uH(popmaIum, nepegaya TaHHbIX).

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

Hao0uroaaTh U M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MTOMOIIbIO HU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKONU paboThI

O06o061enue,
CUCTEMATH3aUs 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IMoBTOPATH U3yYEHHOE U BHICTPAUBATDH CUCTEMY
3HaHUU.

PemaTh 3agaum Ha NpeCTaBICHUE U ONMCAHUE
JAHHBIX C MOMOIIIbIO U3YYEHHBIX XapaKTEPUCTHK.
OOcyxnaTh NnpuMepsbI CITy4YaliHbIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJH B IPUPOJIE U KU3HU
YeJoBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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8 KJIACC

7 xnacca

OrnucarenbHast CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

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

HaunmenoBanue pazaena |KonudecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSAATH H3yUYeHHOE U BHICTPAMBATH CHCTEMY

3HAHUM.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIy4YallHON U3MEHUYHUBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
JnarpamMmebl paccemBaHMs

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAaPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCAaHHA paCCCUBAHUA JaHHBIX.

BI)II[BI/IFZITB TUNoTe3hI 00 OTCYTCTBUHU HUJIKX HAJINYHUHU
CBA3H 110 JUarpamMmMaM paCcCCrBaHMs.

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 onepanuit

HaJ MHOXKECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeJICTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA. MHOYKECTBO, dJIEMEHT
MHO>K€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauum HaJ MHOKECTBAMU:
o0beIMHEHNE, IEpeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATEIbHOE, PACIIPENCINUTEIBHOE, BKIFOYCHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB U KypCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

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

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OTIBITA.

Peiarb 3a1a4mn Ha BEIYMCIIEHUE BEPOSATHOCTEN
COOBITHI B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHUCJIS

C IIOMOII[IO KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

I[IpoBoaAUTH U U3y4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ MPAKTUYECKON paboThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILMHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad 0e3 1uKIIa,
BHCsYas BEpIIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpeBe, JUaMETp ACpeBa.

H3yuars cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBS3b MEXK]1y UACIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE Y TEN

B JIepeBe, OTpe/IeNICHUE YUCIIa BEPIINH WK pEOEp

B JIepeBe, 00X0/1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C MPUMEHEHHEM MPABUIIa YMHOKEHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONOXKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBMecTHbIC
coObITHsi. Popmyia
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSTHOCTh. He3aBucumbie

OcBanBaTh MOHATHS: B3AMMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevyeHne coobITUi, Auarpamma ditniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yyats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JBYX COOBITUH ((POPMYITBI CITOKEHHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTpEeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOprtus. [Ipencrabienue MEPECEUCHUSI COOBITHI C TIOMOIIBIO YUCITIOBOM
CJIy4aliHOTO DKCIIEPUMEHTA npsAMOii, TuarpaMm Ditiiepa, GopMyIIbl CIIOKEHUS

B BHJIE JIepEBA BEPOSTHOCTEM.

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

N3yuaTsb cBoiicTBa (ONpeiesieH s ) He3aBUCUMBIX
COOBITHI.

PemiaTh 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiate 3a1a4m Ha IOUCK BEPOSITHOCTEN, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIbITa

O06o061eHue, 4 IIpencrasienue JaHHBIX. IHoBTOPATH M3yUYEHHOE U BHICTPAMBATH CHCTEMY
CHUCTEMATU3ALMS 3HAHUI OmnucarenbHasi CTATUCTHKA. 3HAHUM.
['pads1. BepositHOCTD PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
CIIy4ailHOTO COOBITHSL. JTAHHBIX C TIOMOIBIO U3YYEHHBIX XAPAKTEPUCTHK.
OneMeHThl KOMOMHATOPUKHU PemaTh 3agaum ¢ npuMeHeHueM rpagos.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS 1O BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOIO OIIbITA.
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PemaTh 3a1a4u Ha iepedncieHne KOMOMHAITUI
(4Kciia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXx0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroibHuka [Tackans

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KJIACC

8 kiacca

OnwucareypbHas CTAaTUCTHKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHIA

HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATETLHOCTH 00yUYalOIIHUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH N3yUYEHHOE W BLICTPAUBATH CUCTEMY

3HAHUMU.

PemiaTs 3a1aum Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX.

Pemiateb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
0oOBbeIMHEHUS U TIEpeCceUeHUs COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUM U JEPEBA CIIYYalHOTO OIIBITA.
PemaTh 3aga4uu Ha iepedrcieHne KOMOMHAIUI
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOMHATOPUKHU

ITepectanoBku. @akropua.

CoueraHus ¥ YUCIIO0
coueTaHui. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAAOUYSHHAs Iapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYTroJbHUK Ilackais.

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

Y COYETAaHUH DJIIEMEHTOB PA3JINYHBIX MHOXKECTB.

150




KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHE YHCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemats, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIIEKTPOHHBIX TA0JIMIL 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

Hcnpitanus beprynnu

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

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnpiTanus
bepnymum»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIEMEHTAPHOE
coObITHE B UCTIBITaHUH (yCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHysm.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHI B CEpUHU UCIIBITAHUI JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (OPMYIIbI CyMMBI
F€OMETPUUECKOU ITPOrPECCUU.

Pemars 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

H3y4yars B X01€ NpaKTHYECKOH padoTHhI,
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B TOM YHCJIE C TOMOUIBbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

Crny4aitHas BeJIMYMHA U
pacrpeneneHue
BEPOSITHOCTEH.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsiTue 0 3aKOHE OOJIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akona
OOJBIINX YUCE

OcBoOUTH NOHATHSA: CITy4YaiiHasl BEJINYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEIECICHUE
BEPOSTHOCTEH.

N3yuaTthb u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbBIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. I1.).

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

Pemats 3a7a4um Ha BBIYMCICHUE MATEMATHUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4YaliHON
BEJINYMHBI 110 33TaHHOMY PaCIpPEIEIECHUIO0, B TOM
YuCJe 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM

YU CJIEe PaclpeIesICHUs CIy4aHON BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUH UCIIBITAHUN bepHyuin.




HN3y4arh 4acTOTy COOBITHS B IOBTOPSIOIINXCS
CIIy4alHBIX OMBITaX KaK CIy4alHYIO BEIUUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0IbIIHX Yrcel (B popme
bepuymn): mpu O0JIBIIOM YHCIIE OTIBITOB YacTOTa
cOOBITHSI OJIU3KA K €TI0 BEPOSTHOCTH.

Pematsb 3a1a4u Ha U3MEPEHUE BEPOSATHOCTEH

C IOMOIIIBIO YacTOT. OO0CYKAATh POJIb 3aKOHA
OOJBIIMX YKCEI B 000CHOBAHMY YaCTOTHOI'O METOIa
U3MEpPEHUST BEPOSITHOCTE.

OO0cy:kaaTh 3aK0H OOJIBIITNX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYHBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YHCEN B IPUPOJIC U
B JKM3HH YeJI0OBEKa

O60011eHNE, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
OmnucarenbHast CTaTUCTHUKA. 3HAHUH.
BeposgTHOCTh ClTydaliHOTO Pemats 3a1aum Ha NpEeACTABICHUE U OMTMCAHUE
COOBITHS. DJIEMEHTHI JTAaHHBIX.
koMOuHaTopuku. Ciiydaiiible | PemaTh 3aaum Ha HaXO0XICHUC BEPOSITHOCTEH
BEJIMYMHBI U pacipeeIeHUs COOBITHH, B TOM YHCJIE B ONBITaX C

PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEN 00OBbEIMHEHUS U NTEPECCUCHUS
COOBITUH, BBIUYUCISATH BEPOSITHOCTH B ONBITAX

C CEpPUSAMH CIIyYaHBIX UCIIBITAHUN

OBILIEE KOJIMYECTBO 34
YACOB 110 [TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosauuyectBo yacos DJIeKTPOHHbBIE
Ne i/ Tema ypoka Beero Kourpoabnbie IIpakTuyeckue :)Ig[()l)a[:())ll:?:eﬂbﬂble
padoThI padoTshI pecype
1 [IpencrasneHue TaHHBIX B TAOJIHIIAX 1 Bubmiorexa LHOK
https://m.eds00.ru/863ec1f8
5 [IpakTuueckue BIYMCIEHUS 110 1 bubmmorexa [IOK
TaOJINYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3BiieueHre U HHTEPIIPETANAS TAOJIMIHBIX 1 bubnuoreka [JOK
JTaHHBIX https://m.edsoo0.ru/863ec78e
4 [Tpaktrueckas padora "Tadmuisr" 1 1
;| e mee | Busorsa 101
’ https://m.edso00.ru/863ed18e
(cTonGUaThIX) IUArpaMm
6 UreHne ¥ NOCTPOCHUE IUAarpaMM. 1 bubnuorexa [JOK
[Ipumeps! nemorpaguueckux AuarpamMmm https://m.eds00.ru/863ed602
[IpakTuueckas padora "Iuarpammsl"(ypok
7 uMmeeT NpoOpUEHTATUOHHYIO 1 1 bu6nuoreka [IOK
HaIpaBJIEHHOCTH 110 Mpodeccun https://m.edso0.ru/863ed72e
(MHAHCOBBIN aHATUTHK)
8 Uucnossie HaOopwl. CpenHee 1 bubnunoreka [JOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
9 Yucnossie HaOopsl. CpenHee 1 bubnnoreka [JOK
apupMeTHIECKOE https://m.edso00.ru/863ed846
10 Menunana 4rciioBoro Habopa. 1 bubnmoreka [JOK
Y cTONUNBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
11 MenunaHna 41cI0oBOro Habopa. 1
VY cTOHIHNBOCTE MEeTUAHBI
12 [IpakTuueckas pabora "Cpennue 1 1 bubnuorexa [IOK

3HayeHusa"

https://m.edsoo.ru/863edc6a
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Hawnbombiiiee 1 HauMeHbIIIEE 3HAUCHUS

bu6mmoreka [JOK

13 YUCIIOBOTO Habopa. Pazmax https://m.edso0.ru/863ee07a
14 Haubonbiiee u HaMeHbIlIee 3HAYCHUS
qrciIoBoro Habopa. Pazmax
15 Haubonbiiee u HaMeHblIee 3HAYCHUS
qrciIoBoro Habopa. Pazmax
K 0
16 “lgggggf;;?Hiz ;gleri?xTeg{r?I/hfcaTeanaﬂ Bubmzorexa LIOK
B ' https://m.eds00.ru/863ee390
CTaTUCTHKA
17 CryuaitHasi K3MEHYUBOCTH (IPUMEPHI) bubmorera [IOK
https://m.edsoo.ru/863ee4bc
18 YacroTa 3Hau€HUI B MAaCCUBE JIaHHBIX bubmorera [JOK
https://m.eds00.ru/863ee69c
bubmuoreka [JOK
19 I'pynmuposia https://m.eds00.ru/863ee9d0
20 ['ucrorpammsl
bubmuoreka [JOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
29 ITpakTryeckas pabora "CnyyaiiHas bubnnorexa [JOK
U3MEHUYUBOCTB" https://m.edso0.ru/863eecc8
23 I'pad, Bepmmna, pedpo. [IpencraBnenue bubnuoteka [JOK
3aJla4¥ ¢ TOMOIIIbIO Tpada https://m.edsoo.ru/863eef52
4
| e e e T B LOK
peoep 1 CyMMap p ' https://m.edso0.ru/863ef0ba
Ilenpb u nuKmn
o5 Henp u muxan. [TyTs B rpade. bubnmoreka [JOK
IIpencraBneHue o CBA3HOCTHU Tpada https://m.eds00.ru/863ef236
26 [IpencraBnenue 06 OpUEHTUPOBAHHBIX bubnnoreka [JOK
rpadax https://m.edso0.ru/863ef3b2
27 Cry4aiiHbI{ OIIBIT U CITy4aiiHOe cOOBITHE bubmorera [JOK
https://m.edsoo.ru/863ef4d4
28 BepositHOCTB M yacToTa coObITHS. Ponb bubnuorexa [JOK

MaJIOBEPOATHBIX U IPAKTUYICCKU

https://m.edsoo.ru/863ef646
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JIOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
oOmiecTBe
29 Mouera u urpajibHas KOCTb B TEOPUH 1
BEPOATHOCTEMN
30 [IpakTuueckas pabora "Yacrora 1 1 bubnmoreka [JOK
BbINIa/IeHUs opia" https://m.edsoo.ru/863ef8a8
K
31 "Or Tp;)g;::igﬁggi:gciM;Ma@H 1 1 Enbmrorexa IOK
i . P " https://m.eds00.ru/863f0186
BeposiTHOCTB ciy4aifHOTO COOBITHS
30 [ToBTropenue, o6o0menue. [Ipencrasnenue 1 bubnuoreka [IOK
TAHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, 0606menue. OnucarenbHas 1 bubmmoreka [JOK
CTaTHCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o6o0menue. BepositHOCTh 1 bubnuoreka [IOK
CIIy4aifHOTO COOBITHSA https://m.edso0.ru/863efec
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
8 KUIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Hara uugposbie
w/n Tema ypoka Beero KOﬁHTpOJII)HbIe HpﬁaKanecmle WiydeHHS  0GPAa3OBATENbHBIE
padoThbI padoThI pecypesI
1 [IpeacraBnenue nanubix. OnucarenbHast 1 bu6mmorexa [IOK
CTaTUCTUKA https://m.eds00.ru/863f029e
2 Crydaiinast u'3MeHUYnBOCTh. CpeHue 1 bubnmoreka [JOK
YHCIOBOr0 Habopa https://m.edso0.ru/863f03fc
3 Cayuaiinble coObITHS. BeposTHOCTH 1 1 bubnuorexa [IOK
YaCTOThI https://m.eds00.ru/863f0578
4 Kinaccuueckue moaenu reopuun 1 bubnuotexa [JOK
BEPOATHOCTEN: MOHETA M UTpajibHAsi KOCTh https://m.eds00.ru/863f076¢
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bubmuoreka [JOK

° OTicIoHeHHs https://m.eds00.ru/863f0a50
6 Jucnepcust arcioBoro Habopa bubmnorexa LIOK
https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE YUCIOBOTO bubnuoreka [IOK
Habopa https://m.edso0.ru/863f0bfe
8 JlnarpaMmbl pacCcerBaHUs bubmorexa LIOK
https://m.eds00.ru/863f0ea6
9 MHO03€ecTBO, TOJAMHOXKECTBO bubmorexa [IOK
’ https://m.edso00.ru/863f1180
10 Omnepanyu HaJi MHOXKECTBaMH: 00bEAMHEHUE, bubnnorexa [HOK
MepeceueHme, JOMOJTHECHUE https://m.edsoo.ru/863f143c
CsoiicTBa ornepanuii Ha 0’KECTBaMHU:
11 n:peI/IMeT:THTl;nIL).HlélgnciqiiiefbH(T)eB . Eubmorexa IIOK
’ ’ https://m.eds00.ru/863f1784
pacnpenenuTeabHOe, BKIIOUEHUS
12 I'paduaeckoe nmpeacraBaeHNe MHOXKECTB bubmmorexa LIOK
https://m.eds00.ru/863f198¢c
KonTponbHas paboTa mo Temam
13 n "
Craructuka. MHOXecTBa
14 DOnemMeHTapHbie coObITUs. CiydaitHbie bubnunoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
15 biaronpuATCTBYIOMIME dIIEMEHTAPHBIC bubnnoreka [JOK
coObITus. BeposiTHOCTH COOBITHIA https://m.edso0o.ru/863f1dec
16 brnaronpustcTByromue sneMeHTapHbIC bubnmnoreka [JOK
coObITUs. BeposaTHocTH coObITHIT https://m.eds00.ru/863f1{72
17 mewenmapmuiin codummimi. Caysaisui Bu6miorera LIOK
P Y https://m.edsoo.ru/863f21ca
BBIOOp
18 mewemmapmuan codummumin. Caysaisui Bu6miorera LIOK
p Iy https://m.edsoo.ru/863f21ca
BBIOOD
19 [IpakTuueckast padota "OMBITHI C bubnuorexa [IOK

PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA

https://m.edso0.ru/863f235a
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coobITuaAMU"

bubmuorexa [JOK
20 Jlepeso https://m.edso0o.ru/863f2ade
Caoii :
g | ol e omenesuuen. oy Bumorea 10K
v P . https://m.edso0.ru/863f2bac
MEX/1y YHMCJIOM BEpILUH U YnuciIoM pédep
22 [IpaBusI0 YMHOXEHUS Bubmaorexa ITOK
https://m.edso0.ru/863f2cd8
bu6mmoreka [IOK
23 Hpasuo ymHokKeH1A https://m.eds00.ru/863f2e36
bubmuorexa [JOK
24 Hpotusononoxnoe cobprrne https://m.edso0.ru/863f2f8a
o5 Huarpamma Ditnepa. O0beAuHEHUE U bubnnoreka [JOK
MePECCUCHUE COOBITHIA https://m.edso0.ru/863f3214
2% HecoBmectHble coObiTus. @opmyna bubnnorexa [JOK
CJI0’KEHUSI BEPOSTHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectnbie coObiTusi. @opmyina bubnnoreka [JOK
CJIOXKEHUsI BEPOSATHOCTEN https://m.eds00.ru/863f3764
IT 78
| P B LOK
p ’ https://m.edso00.ru/863f38ae
COOBITUSA
IT 78
| P e B LOK
p ’ https://m.eds00.ru/863f3b06
COOBITUSA
30 [IpencraBnenue ciryqaitHOTO SKCIIEPUMEHTA bubnmnoreka [JOK
B BUJIE AepeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasneHue Ciry4ailHOroO SKCIEPUMEHTA bubnnoreka [JOK
B BUJIE JIEPEBA https://m.edso0.ru/863f3f20
30 [ToBTOpenue, o600menue. [Ipencrapnenue bubmuorexa [JOK
JTaHHBIX. OnucaTenbHas CTaTUCTUKA https://m.eds00.ru/863f4128
bu6nmoreka [JOK
33 HosTopenne, 060dmennue. Ipadrr https://m.eds00.ru/863f4312
34 [IpoBepounas pabora mo temam "CiydaiiHbie
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‘ coObITHs. BepositHOCTh. ['padsr”
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Bunenxkun H.4., Xoxos B.M.Uecnoxo A.C. u apyrue MaremaTuka: 5-if kiacc: 0a3oBblit
ypoBeHb:yueOHUK: B 2 yacTsax M. [IpocBemenue 2023

2. MakapsrueB F0.H., Munmioxk H.I'., HemkoB K.W. u npyrue; mox pen. TensikoBckoro C.A. AnreGpa
7 xn.-M.: IIpoceemenne, 2023

3. Makapsrues 10.H., Mungrox H.I'., Hemkos K.W. u npyrue; mox pen. TensikoBckoro C.A. Anrebpa
8 k11.-M.: IIpocBemenue, 2024

4, JI1.C.Aranacsn,B.®.byry3os, C.b. Kagomues, 2.1". [To3nsk, N.N.FOnuna

I'eometpus 7-9 xnacesl M. [Ipocsenienue 2020

5. N.P. Beiconkuii, M.B. flmenko Martematuka. BeposTHOCTh U cTaTUCTUKA: 7-9 Kiacchl: 0a30BBIH
ypoBeHb: yueOHUK B 2 yacTax M. [Ipocsewienue, 2023.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. MaTtemaruka : 5—6-¢e kiacchl : 6a30BbIi yPOBEHB : METOAMUYECKOE MOCOOME K MPEIMETHOM JTMHUU
yaeOHuKoB 1o marematuke H. 5. Bunenkuna, B. U. )Koxosa, A. C. UecHokoBa u 1p. — 2-¢ U3.,
crep. — Mockaa : IIpocsenienue, 2023.

2. Marematuka. Anre6pa : 7—9-e kimaccel : 0a30BBIi YPOBEHb : METOJMWYECKOE TOcCOOHME K
npeIMeTHON JuHuK yueOHuKoB 1o anredpe FO. H. Makapsruea, H. I'. Munarok, K. Y. Hemkosa u
np./ —2 e usn., crep. — Mocksa : [Ipocsenienue, 2023.

3. Marematuka. ['eomerpust : 7—9-e kiaccel : 0a30BbI ypOBEHb : METOJUYECKOE IMOocolOue K
npeaMeTHOM nuHuM yueOHukoB no reomerpun JI. C. Aranacsna, B. ®@. byryzosa, C. b., Kagomuesa u
np./ — 2-e u3n., crep. — Mocksa : [IpocBemenue, 2023.

4. Maremarnka. BeposTHOCTh M cTaTHCTUKA : 7—9-€ Kiacchl : 0a30BBI ypOBEHB : METOANYECKOE
nocobue K MpeJMEeTHOM JMHUN y4eOHUKOB MO BEpOSTHOCTH U ctartuctuke M. P. Beiconkoro, 1. B.
Amenko nox pen. . B. Slmenko. — 2-e u3j., crep. — Mocksa : [Ipocsemnienne, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://resh.edu.ru/about
2. https://fipi.ru/

3. http://mww.school.edu.ru
4. https://uchi.ru/

5. https://myschool.edu.ru


https://resh.edu.ru/about
https://fipi.ru/
https://uchi.ru/

161



		2024-09-13T09:37:40+0400
	00d22ee12de98497b5
	Нестерова Евгения Николаевна




