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OdenepanpHas paboyass mporpamMma mo ydeOHoMy mpeamery «Maremarukay (0a30BBI ypOBEHbB)
(mpeametHass obnacthb «Matematuka U WH(GOpMaTHKa») (ajnee COOTBETCTBEHHO — Mporpamma Io
MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIBHYIO3AIUCKY, COACPKAHNE OOYUCHHSI, TUIAHUPYEMBbIC
PE3YIbTATBl OCBOCHUS ITPOrpaMMBI ITO MATEMATHKE, TEMATUUCCKOC IIJIIAHUPOBAHUC.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wmaremaTuke uIsi oOydaromuxcs 5—9 kinaccoB pazpadorana Ha ocHoBe PI'OC
OOO. B mnporpamme mo MaTeMaTWKe YYTE€Hbl HAEHM M MojokeHus KoHuenuuu pa3BuTUA
MaTeMaThyeckoro oopazosanus B Poccuiickoit ®enepanuu.

[IpenmMeTomM MaTeMaTHKU SBISIOTCA  (yHIAMEHTAbHBIE CTPYKTYpbl Hallero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI U KOIWYECTBEHHBIC OTHOIICHUS (OT MPOCTEHUINNX, YCBAaMBAEMBIX B
HEIOCPEJICTBEHHOM OIBITE, /10 JIOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JJSi Pa3BUTHS HAYYHBIX U
NPUKIATHBIX ujeil). MaTemarnyeckue 3HaHHUsSI 0OECIEYMBalOTIIOHMMAaHUE MPUHLKUIIOB YCTPOMCTBA U
HCIIOJIb30BaHUsI COBPEMEHHOM TEXHUKHU, BOCIPUATUE U UHTEPIPETALIMIO COLIMAIBHON, SKOHOMUYECKOM,
MNOJUTHYECKON HH(pOpMAaIMK, JAlOT BO3MOXXHOCTb BBINOJHATH PAacdy€Tbl U COCTABIATH allOPUTMBI,
HAXOJUTh U MPUMEHATH (OPMYIIbI, BIAJIETh MPAKTUYECKUMU MPUEMAMU T'€OMETPUUECKUXU3MEPEHUN U
MOCTPOCHUH, YUTATh HMH(POPMAIIHIO, TPEJICTABICHHYIO B BUJIE TAOMUIl, AUArpaMM U T'padUKOB, KUTH B
YCIIOBUSIX HEOMPENEIEHHOCTH U IIOHUMATh BEPOSTHOCTHBINA XapakTep CIy4alHbIX COOBITHIA.

N3ydyenne wmarematuku ¢GopMupyeT y o0O0yYarolIMXCs MaTeMaTU4YEeCKH CTHIIb MBIIICHHUS,
MPOSIBIISIOLIUICS B ONMpPENENIEHHBIX YMCTBEHHBIX HaBbIKax. O0y4aronuecsocBauBalOT TaKUe MPUEMBI
¥ METOJbI MBINIICHUS, KaK UHIYKIUS U ASTyKINA,00001IeHIe W KOHKpPETH3AIlHs, aHaIu3 U CHHTE3,
KIaccu@ukanus U cucTteMaTu3anus, abctparupoBaHue M aHanorus. OOBEKTbl MaTeMaTUYECKUX
YMO3aKJIIOUEeHUH, MpaBuUiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAaHMU3M JIOTMUECKUX TOCTPOCHUH,
CIOCOOCTBYIOT BBIDAOOTKE yMEHHsI (POPMYIHPOBATh, OOOCHOBBIBATH U JOKA3bIBATh CYKJEHUS, TEM
caMbIM DPAa3BUBAIOT JIOTHUYECKOE MbllUIeHHE. M3yuenue MaremaTtuku obecrnieunBaeT(hOpMUpPOBAHHE
QITOPUTMHYECKON KOMITIOHEHTHI MBIIUIEHHUS W BOCHUTaHHE YMEHUU NEHCTBOBATH MO 3aJaHHBIM
alIropuT™MaM, COBEpPIIEHCTBOBATh M3BECTHBIE MKOHCTPYHPOBATh HOBBIE. B mpoiiecce peleHus 3aaau —
OCHOBOM y4eOHOW JAeATEeNbHOCTUHA YPOKAaX MaTeMaTHUKU — PAa3BUBAIOTCA TBOpPYECKas W MPUKIIAJHAS
CTOpOHBI MbllTIeHUs1.O0ydeHre MaTeMaTuke JaéT BO3MOKHOCTh Pa3BUBATh Y 00yUYalOIUXCSl TOUHYIO,
palMoHANBbHYI0O W WH(OPMATUBHYIO pPEuYb, yMEHHE OTOMpaTh Hamboliee MOIXOSIINESI3bIKOBHIC,
CUMBOJIMYECKHUE, TpapUUECKUE CPEJCTBA JJSI BHIPAKEHUS CYKICHUN U
HaTJISITHOT'O UX MPEJICTABICHHUS.

[Ipn w3ydeHMHM MaTeMaTUKH OCYIIECTBISETCS OOIee 3HAKOMCTBO C METOJAaMHU ITO3HAHUS
NEHUCTBUTENBHOCTH, PEACTABICHUAMU O IPEIMETE U METOAAaX MaTeMaTHKH, UX OTJIIMYUU OT METOJIOB
JPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSXIPUMEHEHUS MATEMaTUKHU /TSl PELICHHS
HAYYHBIX U MIPUKIAIHBIX 3a/1a4.

[IpuopuTeTHBIMU TENAMU OOYYEHHUS MareMaTuke B 5—9 Kkiaccax sBIAIOTCA: (OPMHpPOBAHUE

HECHTPAJIbHBIX MAaTCMAaTUYCCKHX MMOHATHH (‘-H/ICJ'IO, BCJIMYHHA,
reomerpuyeckas (Gpurypa, nepeMeHHasi, BEpOSITHOCTh, (DYHKIIUS), 00ECICUNBAIOIIMX PEEMCTBEHHOCTD
U TIEPCIIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHuUs 00yJaOLINXCS;

HO/IBEIeHHE OOYYaroIMXCs Ha JOCTYHOM JUII HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3H
MaTeMaTHKd W OKPYKAIOIIero MHpa, MOHMMAaHHE MAaTeMaTHKd Kak 4YacTH OoOWIel KYIbTYpBhI
YeJI0BEUYECTRA,;

pa3BUTHE HMHTEIUICKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH OOYyYarolIMXCs, MO3HABATEIbLHON
AKTUBHOCTH, HCCIICIOBATEIbCKAX YMEHHMH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K H3YYCHHIO
MaTeMaTHKHU,

dbopmupoBanne (YHKIMOHAIBLHONH MAaTeMaTHYECKOM T'PAMOTHOCTH: YMEHHsI PAcIOo3HaBaTh
HPOSIBIICHUSI MATEMAaTHYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX JKH3HEHHBIX
CUTyallUX M TpH M3YyYEHUH JAPYrHX y4eOHBIX NPEAMETOB, TMPOSBICHHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYTUPOBATh UX HA SI3BIKEMATEeMAaTUKU U CO37]aBaTh MAaTeMaTHYECKUE MOJICIIH,
IPUMEHSATh OCBOCHHBIH MaTeMaTHYECKUI armnapar Juisi pelieH s MPaKTHKO-OPHEHTUPOBAHHBIX 3a71ad,

2



UHTEPIPETUPOBAT U OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUM COJAEp)KaHUS MporpaMMbl MO MaremaTHke B 5-9 kmaccax: «Yucna u
BBIUUCIICHUS», «AnreOpa» («AnreOpanueckue BBIpOKEHUS», «YpPaBHEHHS U HEPaBEHCTBA),
«DyHKIINY, «I"eomerpush» («I'eomeTpuyeckue GUrypsl v UX CBOICTBaY,

«M3MepeHne reoMeTpu4eCKUX BEITUUNHY), «BeposSsTHOCTD U CTaTUCTHKAY. JlaHHbIE TMHUM Pa3BUBAIOTCS
napajienbHo, KaX/aas B COOTBETCTBHHM C COOCTBEHHOH JIOTMKOHM, OJHAKO HE HE3aBHCHMO OJHA OT
JIPYroi, a B TECCHOM KOHTaKT€ U B3aUMOJICHCTBUU.

ConepkaHue TporpaMMbl IO MaTeMaTHKe, paclpelesiéHHOoe 10 rojaM  oOydeHwus,
CTPYKTYPUPOBAaHO TaKMUM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM, HPUHIUIHAIBHBIM BOIPOCAM
oOyuaroluecs: o0Opallagiuch HEOJHOKPATHO, YTOObI OBJIAJCHHE MAaTeMaTHYECKUMH TMOHATHUAMU U
HaBbIKAMU OCYLIECTBISUIOCH I1OCIEA0BATEIbHO M IOCTYNATEIbHO, C COOJIOACHUEM IPUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAJKMCh B OOIIYIO CHCTEMY MaTeMaTUYECKUX MPEACTaBICHUI
o0yyaroluxcs, paciupsis U yriyounss e€, o0pas3ys IpOYHbIe MHOKECTBEHHBIE CBS3H.

B coorBerctBun ¢ ®I'OC OO0 MareMaTHKa SBISIETCS 00s3aTEIbHBIM y4€OHBIM MPEIMETOM Ha
YpOBHE OCHOBHOro oOrmiero obpasoBaHusa. B 5-9 kmaccax MaremaTuka TpagullMOHHO M3y4aeTcs B
paMKax CIeIyIomuX y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca
«Marematuka», B 7-9 kmaccax — KypcoB «AunreOpa» (BKJIOYas 3JIEMEHTHl CTAaTUCTUKH W TEOPUU
BeposiTHOcTel) U «I['eomerpusi». [IporpamMmMoii Mo MaTeMaTHKE BBOJUTCS CaMOCTOSATENILHBIA y4eOHBIH
Kypc «BeposiTHOCTh U CTaTUCTUKAY.

OO0wiee yuClIO 4acoB, PEKOMEHJOBAHHBIX AJIS M3y4eHHs MareMaTHKH (0a30BbI YpOBEHb) Ha
YPOBHE OCHOBHOT0 001Iero oOpa3oBanus, — 952 uaca: B 5 kmacce — 170 gacos (5 yacoB B Heziento),
B 6 kimacce — 170 wacos (5 yacoB B Henenio), B 7 kitacce —204 yaca (6 yacoB B HeJelnto), B 8 kiacce — 204
yaca (6 yacoB B Hezenmo), B 9 kimacce — 204 yaca (6 yacoB B HEZEIO).

[INTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyeHue MaTeMaTUKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs HAIIPABICHO HA JIOCTHXKCHUE
00y4arolMMUCS JIMYHOCTHBIX, METalmpeJIMETHBIX M MPEAMETHBIX O00pa30BaTENbHBIX PE3YJIbTAaTOB
OCBOEHHUS Y4e€OHOr0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI
JIn4HOCTHBIE pe3y/IbTaThl OCBOCHUS IIPOIPAMMBI I10 MATEMATHUKE XapaKTEPU3YIOTCS:

l) NMaTPpUOTHYECKOE BOCTIMTAHME:

MPOSIBJICHUEM HHTEpPECA K MPOLLJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMAaTHUKH, LEHHOCTHBIM
OTHOILICHUEM K JOCTHKEHUSIM POCCHHUCKMX MAaT€MaTUKOB U POCCHICKOW MAaTEMAaTHYECKOHM IIKOJIbI, K
WCITOJIb30BAHUIO ATUX JOCTHKEHUH B IPYrUX HayKaX W MPUKIAIHBIX chepax;

2) rpasaaHcKoe i IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIONIHEHUIO OOS3aHHOCTEH TpakJaHWHA ¢ pealu3alil ero Ipas,
NPEICTAaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPaKIaHCKOrOo OOIIecTBa (HalpuUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO
ATUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUN HayKH, OCO3HAHUEM
BA)KHOCTH MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B JCATCIbHOCTH y‘-IéHOI‘O;

3) TpynoBoe BocnHTaHHe:

YCTaHOBKOfI HAa aKTHUBHOC yIIaCTI/Ie B peHIeHI/II/I HpaKTI/IquKI/IX 3a1a4 MaTeMaTI/IquKOﬁ
HAIPABJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTeMAaTHYECKOr000pa30BaHMs Ha IPOTHKEHHH BCeil HKU3HH
JUISL yCTIENTHOM Mpo(hecCHOHANBHOM IeATeNbHOCTH W Pa3BUTHEM HEOOXOMMMBIX YMEHHIA, OCO3HAHHBIM
BBHIOOPOM M TOCTPOCHUEM HWHAMBHAYAIbHOM TPAaeKTOPUMH  OOpPAa30BaHUS U JKU3HEHHBIX ILIAHOBC
YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI!;



4) 3cTeTnUecKoe BOCIIMTAHHE:
CIIOCOBHOCTBIO K AMOIMOHATEHOMY H ACTETHUECKOMY BOCTIPHATHIOMATEMATHYECKHX OOBEKTOB,
3a/1a4, pelIeHNii, pacCyKIeHUH, yMEHHIO BHIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) meHHOCTH HAYYHOI'0 O3HAHUS:

OpHUEHTAalMEeH B JACSITETFHOCTH HA COBPEMEHHYIO CHUCTEMY HayYHBIX MPECTaBICHUH00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAHUEM MAaTEeMAaTHYECKOM HayKH
Kak cdepbl 4YEIOBEUECKON MAEATEIbHOCTH, JTAaloB €€ pa3BUTHS U 3HAYUMOCTH Ui Pa3BUTHS
[UBUJIIM3AI[UH, OBJAJICHUEM SI3BIKOM MAaTEMaTHKH U MaTEeMAaTUYeCKON KyIbTypOll Kak CpeiCTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEUIIIMMH HABBIKAMU MCCIIEIOBATEIHCKON ACSITEIbHOCTH;

6) pusnueckoe BocnuTanue, (GOPMHPOBAHHE KYJILTYPbl 310POBbS H IMOLMOHAILHOIO
0J1aronoJy4us:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTW4YeCKHe 3HaHUS B HHTEPEcax CBOETO 370POBbS, BEICHUS
30pOBOr0 o0pa3za >KM3HU (30pOBOE MUTaHHE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUH U OTAbIXA,
peryisipHas pu3nveckasi akTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKAPE(PIECKCHH, TIPU3HAHHUEM CBOETO
npaBa Ha OMHMOKY M TAKOTO XK€ MpaBa JAPYroro 4ejIoBeKa;

7) 7KoJ0rHUecKoe BOCIIUTAHHE:

OpUEHTallMel Ha TPUMEHEHHWE MaTeMAaTUYeCKUX 3HAaHUW JUIsl pelIeHHs 3agauB o0jacTu
COXPaHHOCTH OKpY>Karolle cpe/ibl, IIIaHUPOBAHUS TIOCTYIKOB U OLICHKU WX BO3MOKHBIX IMOCIIEACTBUN
JUISL OKPY>KAIOILlel CpeJibl, OCO3HAHUEM II00AIbHOTO XapaKTepa dKOJIOrMYECKUX Mpo0sieM U MyTel nx
peleHus;

8) amanTaumsi K M3MEHSIIOIMMCS YCIOBHSIM COLMAJIBLHOM 1 TIPHPOIHOI CpebI:

TOTOBHOCTBIO K JEUCTBUSAM B YCIOBHUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO 1E€ATEIIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCA Y APYTHUX JIOJEH,
nproOpeTaTh B COBMECTHOMN AEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMH U3 OIbITA APYIHX;

HEOOXOIMMOCTbIO B (HOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIe GOPMYINPOBATH UJIEH, TOHATHUS,
TUMOTE36l 00 OOBEKTaxX W SBJICHUAX, B TOM YHCJIE paHee HE M3BECTHBIX, OCO3HABATH JAC(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYaIUIO KaK
BBI30B, TPEOYIOMNI KOHTPMED, KOPPEKTHUPOBATH TPUHUMAEMbIE PEIICHUAN JIeHCTBUA, (HOpMyTHUpOBaTh
U OLIEHUBATh PUCKHU U MOCIIEICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbTate OCBOCHHS TPOrpaMMBbI 110 MaTEeMaTHKE Ha YPOBHE OCHOBHOT'O 0OIIEroo0pa3oBaHus
y oOyuatomerocss OynyT cGOpPMHUPOBAHBI METANPEAMETHBIE PE3yIbTaThl, XapaKTEPU3YIOUTUECS
OBJIaICHUEM YHUBEPCATbHBIMU [I03HABATCIbHBIMU JCHCTBUAMM, YHUBEPCATbHBIMH
KOMMYHHUKATUBHBIMH JCHCTBHSMHU M YHUBEPCATBLHBIMH PETYIATUBHBIMU ACHCTBHIMHU.

ITo3naBaTe/ibHbIC YHHBepcaJibHble yueOHbIe JeiicTBHS
ba3oBble 1ornueckune 1eicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTUUYECKUX OOBEKTOB, MOHATHH,
OTHOLIEHUH MEXIy MOHATUAMH, (OPMYIUpOBaTh ONpPECIEHUS TOHATHH,  YCTaHABIUBATb
CYIIECTBEHHBI MNpHU3HAK  KJIacCU(UKAIIMHM, OCHOBAHUS JJsI OOOOLIEHHUS U CPAaBHEHMSI, KPUTEPUU
IIPOBOJAMMOI0 AHAJIN34;

BOCIIPUHMMATh, (OpPMYJIHMpOBaTb M  INPEOOpa3oBBIBATH  CYXKJIEHUS: YTBEpIUTEIbHBIE W

OTpULIATeNbHbIE, €JUHUYHBIE, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUUSB (aKTax, JAHHBIX,
HaOMIONEHUSAX U YTBEPXKICHMSX, NpeajaraTb KPUTEPUM Ul BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIA;

JIeNaTh BBIBOABI C MCIHOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX MW HHIYKTUBHBIX
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YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOT U H;
pa3dupaTh JOKa3aTENbCTBA MAaTEeMAaTUYECKUX YTBEPXKACHUU (MpsSMble M OT MPOTHUBHOTO),
MPOBOJIUTH CAaMOCTOSITEILHO HECIOXKHBIC JOKA3aTelIbCTBA MATEMATHYECKUX (DAKTOB, BBICTpAUBATh
apryMeHTalIo, IPUBOIUTH MPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Croco0 pemieHus y4eOHOH 3afaud (CpaBHMBATh HECKOJIBKO BapUaHTOB pEIICHUS,
BBIOMpATh HanOOJIEee MOAXOIAIINN C YIETOM CaMOCTOSITENIFHO BBIIEIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciie10BaTeIbCKUE IeiCTBHSA

WCIIONB30BaTh BOMPOCHI KAaK HCCIENOBAaTENbCKUM HMHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH
BOMPOCHI, (PUKCHPYIOIINE MPOTUBOPEUYHE, MPOOIEMY, CAMOCTOATEIHHO YCTAaHABIMBATH HMCKOMOE W
JTaHHOe, (OPMHUPOBATH TUIIOTE3Y, ApPT'YMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

OpOBOAUTH MO CAMOCTOATCIIbHO COCTAaBJICHHOMY ILIAHY HECJIOXHBIN OKCIICPUMCHT, HC6OJ'IBI_HOC
WCCJICJIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTCH MAaTEMaTHYeCKOr0 0OBbEKTa,3aBHCUMOCTEH OOBEKTOB
MEXTy CO00ii;

CaMOCTOATENHHO (OopMyIHpOBaThH OOOOIIEHHUST W BBIBOJABI IO pe3yibTaTaM IMPOBEIEHHOTO
HAOJIOJICHUS, WCCIICAOBAHUS, OICHUBATh JOCTOBEPHOCTH TOJYYCHHBIX PE3YJITATOB, BHIBOJIOB W
0000IIIECHHI;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEIMNOI0KEHUS O €ro
Pa3BUTHUH B HOBBIX YCJIOBUSAX.

PabGora ¢ undopmanueii:

BBISIBIISITH HEIOCTATOYHOCTh M U30BITOYHOCTH MH(POPMAITUH, TaHHBIX,HEOOX OTUMBIX JIJIS
peuieHus 3aaayu,

BbIOWpaTh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATEUH(OPMAIUIO PA3TMUHBIX
BUJIOB M (pOpM IpEACTaBICHUS;

BBIOUpATH (OpMY MpeACcTaBICHUS HHPOPMAIIMN U WIUTIOCTPUPOBAThH PEIIaeMble3a/1aul CXEMaMH,
JuarpaMMamu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLIEHMBATh HaJA&KHOCTh MH(OPMALUU 110 KPUTEPUSAM, MPEIUIOKEHHBIM YUHUTEIEMUIN
c(hOpMYIIMPOBAHHBIM CaMOCTOSTEILHO.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIEe [elCTBHUS:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CYXKJIEHHS B COOTBETCTBHH C YCIOBUSIMHU U LEISIMH OOIICHMUS,
SCHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIXM MHUCHMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS TI0 XOJy PeIICHHUs 33141, KOMMEHTHPOBAThH MOTYYEHHBIN pe3yIIbTaT;

B X0/1€ 00CYXICHHUSI 3a]IaBaTh BOIIPOCHI 1O CYIIECTBY 00CYK/1aeMO TEMBI, TPOOIEMBI, pelIaeMoit
3aJaud, BBICKa3bIBaTh WJICH, HAICJICHHBIE Ha IOUCK PELICHMs, COMOCTaBIATh CBOU CYXKACHUS C
CYKJIEHUSIMH APYTrUX YyYaCTHUKOB JHajora, OOHApyKUBATh pPa3IM4d€ M CXOJCTBO ITO3WIUH, B
KOppeKTHOU popme popMyaupoBaTh pa3HOIIACHsI, CBOM BO3PAKEHUS;

MPECTaBISITh PE3YyJAbTAThl PEIICHUS 3aJadyd, OSKCIEPUMEHTa, WCCICNIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAaT BBICTYIUIEHHS C Y4ETOM 3aJad IPE3eHTAUU M O0COOEHHOCTEH
ayJIuTOPHH;

MMOHUMATh U UCTIONIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIBHON paOOTHIIIPH pPELICHUN
y4eOHBIX MaTEeMaTHUYECKHX 3a/1aY;

NPUHUMATD 11€JIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PadoThI,
pacrpenensTh BUAbl padoT, OroBapHBaThcs, OOCYKAATh MPOLECCH pPe3ynbTaT paboThl, 0000IaTh
MHEHHS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBHIX PopMax paboTsl (00CYXaCHUS, 0OMEH MHEHUSMU, MO3T'OBBIC IIITYPMBI
U JIpYTHE), BBHIOIHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH CBOUJCHCTBUS C IPYTHMMH YJICHAMU
KOMaH]Ibl, OIICHUBATh KA4E€CTBO CBOETO BKJIa/1a B OOIIUI MPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIEe YHUBepcaJIbHbIe yueOHbIe JeilCcTBUS
Camoopranu3zaums:



CaMOCTOSITEIILHO COCTABJIATH IIJIaH, AITOPUTM PEIICHHS 33/1a4H (MJIH €T0 YacCTh), BRIOMPATh CIIOCO0
peleHuss ¢ y4€TOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh M
KOPPEKTHPOBATh BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb:

BIIAJIETh CIOCOOAaMHM CaMOIIPOBEPKU, CaMOKOHTPOJS TMpollecca W pe3ylbTaTa pPeUICHHS
MaTEeMaTHYECKOM 3aJaumu;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh MPH PEIICHUH 33]1a4l, BHOCUTH KOPPEKTHBBI
B JICSITETLHOCTh HA OCHOBE HOBBIX O0CTOSITENLCTB, HAIGHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEIH;

OILICHHBATh COOTBETCTBHE Pe3yibTaTa JeATEIbHOCTH MOCTABJICHHOM 1IEJIA U YCIOBHSIM, OOBSICHATh
MPUYUHBI TOCTHKEHUS WIIA HEJIOCTHKEHUS 1IeJIA, HAaXOUTh OMIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJMETHBIE PE3YJIbTATbBI

HpCI[MCTHBIC PE3YyIbTaThl OCBOCHHUA IIPOrpaMMbl MO MAaTEMAaTUKE HNPCACTABIICHBI IO roaam
00y4YeHHMS B CJICTYIOITUX pa3zeliax MporpaMMbl B paMKax OT/ACIIbHBIX YUeOHBIXKYPCOB: B 5—6 kiaccax —
Kypca «Maremartuka», B 7-9 Kiaccax — KypcoB «Aurebpa», «['eomerpusi», «BeposTHOCTE U
CTaTHCTUKAY.



®EJIEPAJIBHASI PABOYAS [TIPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

MNOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU LETSIMH OOy4YeHHsS MaTeMaTHKe B 5—6 Kiaccax SBIAIOTCS: MPOJIODKEHHE

(hopMUpOBaHHS OCHOBHBIX MaTe€MaTHYECKUX HOHATUH (YucIio,

BEIMYMHA, TeoMeTpuyeckass ¢urypa), 0OECHEeuMBAIOIIMX IPEEMCTBEHHOCTh M IEpPCHEKTHBHOCTh
MaTeMaTHYeCKOro o0pa3oBaHus 00yUYarOIUXCS;

pa3BUTHE WHTEIJIEKTYaJbHBIX UM TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcsi, MMO3HaBaTEIbHOU
AKTUBHOCTH, UCCIIENOBATEIILCKUX YMEHUM, MHTEpECa K U3yYEHUI0 MaTEMAaTUKH;

MOJIBE/ICHUE OO0YyYarolMXCsl Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTEMAaTHUKHU U OKPYXKAIOIEro MUPA;

¢opmupoBaHue (YHKIMOHAIBHOW MaTeMaTHYeCKOH TI'paMOTHOCTH: YMEHHUS pacllo3HaBaThb
MaTeMaTHYeCKHe OOBEKThI B PEAIbHBIX JKU3HEHHBIX CUTYallUsAX, IPUMEHSATh OCBOCHHBIC YMEHHUS IS
peuieHuss NPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBATH IIOJYYEHHBIE PE3YJIbTAThl U
OLICHNBATh UX HA COOTBETCTBUEIIPAKTUYECKON CUTYALIHH.

OCHOBHBIC JIMHMM COJEpXKaHMS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoMeTpUUecKas, KOTOpble pa3BUBAIOTCA MapajlieIbHO, KaXk/JasB COOTBETCTBUU C COOCTBEHHOMU
JIOTMKOM, OJHAKO, HE HE3aBHUCUMO OJIHA OT IPYIrOW,a B TECHOM KOHTAaKTe U B3auMonencTeuu. Taxxke
B Kypce MaTeMaTUKU MPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMH ajreOpbl U OMUCATeTbHON CTATUCTUKH.

Wzyuenne  apudmMeTrueckoro MaTepualia HAUMHAETCS CO CHCTEMAaTH3aluy UPA3BUTHUS 3HAHHH O
HaTypaJIbHBIX YMCIIaX, IOJIYYEHHBIX Ha YPOBHE HaualbHOro oduieroodpaszoBanusd. [lpu  3tom
COBEpIIECHCTBOBAHHE BBIUMCIUTENLHON TEXHUKH H(POPMUPOBAHIE HOBBIX TEOPETUUECKHX 3HAHUI
COYETaeTCs C Pa3BUTUEMBBIYMCIUTENIBHON KYJIbTYphl, B YaCTHOCTU C 00y4E€HUEM IIPOCTEUIINM ITpUEMaM
MIPUKUJIKU U OLIEHKU Pe3yJIbTaTOB BhIYMCICHUN. V3ydueHne HaTypalbHbIX YHUCENPOI0/KaeTcs B 6 Kiacce
3HaKOMCTBOM C Ha4aJbHBIMH MOHATHAMU TEOpHH JenuMmocTH. Hauano u3ydyeHuss OOBIKHOBEHHBIX WU
JECATUYHBIX Jpo0eil OTHECEHO K 5 Kiaccy. DTO MEPBBIMA 3Tall B OCBOCHUM APOOEH, KOT/ia MPOUCXOJUT
3HAaKOMCTBO C OCHOBHBIMH HJICIMH,ITOHATUSIMU TeMbl. [Ipu 3TOM paccMOTpeHHre 0OBIKHOBEHHBIX IpoOei
B IIOJJTHOM O00BEMEIPENIIECTBYET U3YUYCHHUIO JECITUYHBIX APOOEH, 4TO 1e1eco00pa3HO C TOYKU 3pEHUs
JOTWKHM M3JI0KEHUS YHCIOBOM JMHHUH, KOTJa IMpaBWJa JCUCTBUH C JECATUYHBIMUIAPOOSMU MOXKHO
000CHOBaTh YyXK€ H3BECTHBIMU QJITOPUTMAMH BBINOJIHEHHS JEUCTBUIC OOBIKHOBEHHBIMH JPOOSIMH.
3HaKOMCTBO C JIECATHUYHBIMU JApOOSMH PACHIMPUTBO3MOXKHOCTH Ul TOHMMaHUS OOy4arolMMUCS
MIPUKIIAJHOrO IIPUMEHEHUsT HOBOM3AIUCH IIPU M3Y4YEHHUM JAPYTUX MPEAMETOB M IIPU IPAKTHUYECKOM
HCIIOJIb30BAaHNH.

K 6 xiaccy oTHec€H BTOpPOM 3Tam B M3y4eHHM ApOOEH, rie MpOMCXOIUT COBEPLICHCTBOBaHME
HaBBIKOB CpaBHEHHUs M IpeoOpa3oBaHusi ApoOel, OCBOCHUE HOBBIX BBIYHCIUTEIBHBIX aJlTOPUTMOB,
OTTaYMBAHME TEXHUKH BBIYMCICHUM, B TOM YHCIIE 3HAYEHUW BBIPAXKEHUHN, COAEpKAUUX H
OOBIKHOBEHHBIE, U JIECITUYHbIE JPOOU, YCTAHOBJIECHUE CBSI3€M MEXIY HMMH, pacCMOTpEHHE HpPUEMOB
pereHus 3a1a4 Ha 1poou.B Hauane 6 kiacca mMpoOMCXOUT 3HAKOMCTBO C MOHSATHEM IMPOLIEHTA.

OCOOEHHOCTBIO U3YYEHHSI TOJIOKUTENIBHBIX M OTPULATENIbHBIX YUCEN SIBJISETCS TO, YTOOHHU TaKkKe
MOT'YT pacCMaTpUBAThLCS B HECKOJIBKO 3TanoB. B 6 knacce B Hadane uzydeHusTeMsl «llonoxurensHbie 1
OTpULIATENIbHBIE YMCIIa» BbLACIAETCA noareMa «Llensle uucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIBHBIMHU YUCIIAMHU WU JIEHCTBHUAMUC NOIOKUATEIBHBIMU U OTPULIATEIBHBIMH YMCIIAMU ITPOUCXOIUT
Ha OCHOBE COJIEP>KaTeJIbHOTOMOX0/1a. JTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYJAOIINXCS
IIPAKTUYECKUCO BCEMU OCHOBHBIMHU IOHATHUSAMHM TE€MbI, B TOM YHCI€ U C IPaBUJIAMU 3HAKOB IIpU
BBIIIOJTHEHUN apr(pMeTnuecKux JercTril. M3yueHne palroHalIbHbIX YMCET HA 3TOM HE3aKOHUMTCS, a OyJieT
MIPOIOJHKEHO B Kypce alreOphl 7 Kitacca.

IIpu oOydeHUM pEUIeHHI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCIONB3YIOTCS apudmMeTHueckue
npuémbl pemieHus. Ilpu oTpaboTke BBIYMCIUTENBHBIX HABBIKOB B 5—6 KilaccaX paccMaTpHBarOTCS
TEKCTOBbIE 3aJjauil CIEAYIOIIMX BHUJOB: 3aJauyd Ha JBM)KEHHUE, HAa YacTH, Ha IOKYIKH, Ha paboTy U
IPOMU3BOJUTEIBHOCTh, HA INPOLEHTH, HA OTHOWIEHHs M mporopiuu. OOyyaromuecss 3HAKOMATCSA C
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npuéMamMu pelIeHus 3a1ad mepedopoM BO3MOXKHBIX BapHAHTOB, ydarcs paboTaTh ¢ WH(OpMaiuen,
NIPEJICTAaBJICHHOW B (hOpME TaOIIUI] HITU THATPAMM.

B  mporpamme  yuebHOoro kypca «MaremaTthkay — TIPEIyCMOTPEHO  (OpPMHUpPOBaHUE
MPONEJIEBTUYECKUX alredpanyeckux mnpeacTraBieHud. bykBa Kak CHMBOJ HEKOTOPOrO 4YHClIa B
3aBHCUMOCTH OT MAaTEeMaTHYECKOTr0 KOHTEKCTa BBOJIUTCS MOCTEIIEHHO. byKBeHHas: CHMBOJIMKA IIUPOKO
UCTIOIB3YETCS TPEXKC BCEro JUIsl 3alMCH OOIIUX YTBEPKACHUHN U TPEUIOKEHUH, (PopMyI1, B 4aCTHOCTH
AJI BBIYUCIICHUA TCOMCTPUYCCKUXBCIINYNH, B KAYCCTBC «3aMCCTUTECIIA» YUCIIA.

B mporpamme yueOHOro Kkypca «MaremaTtuka» MpEACTaBleHA HArJAIHAs T€OMETPHS,
HamnpaBJIeHHAsT Ha pa3BUTHE OOpPAa3HOTO  MBIIUICHHUS, IPOCTPAHCTBEHHOTO  BOOOPaXKEHMS,
M300pa3UTENbHBIX YMEHUH. DTO Ba)KHBIM 3Tal B U3Y4YEHUU T'€OMETPUHU, KOTOPBIH OCYIIECTBISETCS Ha
HArJSITHO-TIPAaKTUYECKOM YPOBHE, OIHMPACTCS HA HArJsIHO-00pa3HOe MBIIIICHHE O0Y4YaroIIMXCsl.
bonsmas POJIb OTBOAUTCA HpaKTH‘-ICCKOﬁ ACATCIIbHOCTH, ONBITY, SKCIICPUMCHTY, MOACIUPOBAHUIO.
OO0Oy4Jarommecs 3HAaKOMSITCS ¢ TSOMETPHUECKHUMH (PUTypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C HX
NPOCTEHININMHU KOH(PHUTypaIMsIMUA, ydaTcss M300pakaTh WX HAa HEIMHOBAHHOW M KJIETYATOW Oymare,
paccMaTpUBalOT MX MPOCTEiIne cBOWMCTBA. B mporecce m3yueHus HarisSIHONW T€OMETPHH 3HAHUS,
NOJTYYEeHHBIE OOYYaIOUIMMHCS Ha yPOBHE HAYAJIBHOTO OOIIEro oOpa3oBaHUs, CUCTEMATU3UPYIOTCS U
pacIIupsiroTCsl.

CoracHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcsi HHTEIPUPOBAHHBIIN MpeaMET
«MaremaTHKay», KOTOpPbII BKIIIOYaeT apupMETUUECKUIl MaTepuall U HarJIaJHYI0 T€OMETPUIO, a TaKXKe
NPOIEICBTUYECKIE CBEACHUS U3 alTeOphl, QJIEMEHTHI JIOTHKH W Havyajla OMHCATEIbHOW CTATUCTHKH.

OO1iree ynciIO YacoB, pEKOMEHIOBAHHBIX /ISl M3ydeHUs: MaTreMatuku, — 340 dacoB:B 5 kiacce —
170 gacos (5 gacoB B Hezedro), B 6 kiacce — 170 gacos (5 yacoB B Hezeno).

COHAEPXXAHUE OBYYEHUM S KITACC
HartypajabHble yuc/Ia M HYJIb

HatypanbHoe uucno. Psn Harypanbhbeix uncen. Yucno 0. M300paxkeHue HaTypalbHBIX 4YHCEN
TOYKAMHU Ha KOOPJAWHATHOM (YMCIIOBOM) IPSIMON.

[TosunmonHas cucrema cuncienus. PuMmckas Hymepanus Kak NpuMep HETO3ULHOHHON CHCTEMbI
cuucnenus. JlecaTnyHas cucreMa CUUCICHHUS.

CpaBHeHUE HaTypaJIbHbIX YHCEN, CPaBHEHHE HATypPaJbHBIX YHCENl C HYJIEM.
CriocoObI cpaBHeHUs. OKpyYIiIeHHE HAaTypalbHbIX YUCEI.

CrnoxxeHWe HaTypaJbHBIX YHCEJ, CBOMCTBO HYJS IMPHU CIOKECHUU. BhrauTaHme Kak JeHCTBUE,
o0paTHOE CIOKEHHUIO. Y MHOKEHHE HaTYpajbHBIX YHCEJl, CBOMCTBA HYJIS U €AUHULIBI IPU YMHOKEHUU.
Jlenenue kak JneiicTBue, oOpaTHOEe YMHOXXEHHIO. KOMITIOHEHTBI NEHCTBUHM, CBS3b MEXKAYy HUMHU.
IIpoBepka pesynbrara apudmeTndeckoro aeicTBus. [lepeMecTUTENIbHOS W COYETATeIbHOE CBOMCTBA
(3aKOHBI) CITOKEHHS M1 YMHOXKEHUS, pacIpeIeTUTEIhHOE CBOMCTBO (3aKOH) YMHOXEHUS.

Ucnons3oBanne OykB [Uisi O0O3HAYEHUS] HEW3BECTHOIO KOMITOHEHTa U 3allMCH  CBOWCTB
apuMETUYECKUX JCUCTBUH.

Jenutenu u KpaTHbIE 4Mcia, Pa3IoKEHHWE HAa MHOXUTENU. [IpocThle W COCTaBHBIE YHUCIA.
[Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKOM.

CremneHb ¢ HATYPAITBHBIM TTOKa3aTeJIeM. 3alUCh YHCIIa B BUIE CYMMBI Pa3psAHBIX ClIaraeMbIX.

YucnoBoe BbipakeHUE. BblunciieHne 3HaUY€HUN YUCIIOBBIX BBIPAKEHUH, MOPSIOK BBITOTHEHHUS
neiictBuii. Mcmonp3oBaHWe TpHU BBHIYHUCICHUSX IEPEMECTUTEIHHOIO W COYETATENbHOTO CBOWCTB
(3aKOHOB) CIIOKCHHSI 1 YMHOXKEHUS, PACIIPEICITUTSILHOTOCBOWCTBA YMHOXKEHUSI.

Apodu

[IpencraBnenne o Apodu Kak cmocoOe 3amucu 4acTu BelWYMHBL. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHbBIE U HenMpaBUIIbHBIE Jpoou. CMeranHas ApoOb, MPECTaBIEHNE CMEILIaHHOW JIpoOM B BUJE
HENpaBWJIBHOW JpoOM M BBIJEICHHE LENOM 4YacTH 4YMCIIanu3 HempaBWIbHOM qpodu. M3o0paxenue
npoOeil Toukamu Ha yucioBoi mpsiMoii. OcHoBHOE cBoicTBO 1pobu. Cokpatenue apobdeii. [Ipusenenue
IpoOu K HOBOMY 3HaMeHarento. CpaBHeHUE apoOei.

CrnoxxeHrne W BbIUMTAHUE IpoOed. YMHOKEHHUE U AeeHHE Npo0eid, B3aMMHO- oOpaTHBIE JpOOH.
HaxoxeHre 4acTH 1enoro 1 1eyoro Mo ero 4acTu.



Jecsatnunas 3anuck napobeid. IlpencraBienune aecATUYHOW APOOM B BHUJIE OOBIKHOBEHHOM.
N306paxenne qecATHUHBIX ApoOel ToukaMu Ha YMCIOBOM MpsaMoil. CpaBHEHHUE NECATUYHBIX APOOECH.
Apudmernueckue 1eHCTBUA € NECATUYHBIMU Ip0o0smMu. OKpyTIeHHe IeCATHUHBIX APOOEH.

PellleHye TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 3a/1a4 apuMeTHIECKIM criocobom. Pemenue nornueckux 3anad. Pemenue
3ama4 mepebopoM BCeX BO3MOXKHBIX BapuaHTOB. VICIonb30BaHWE MPH PEIICHUH 3a/ad TaOuIl U
CXEM.

Pemienue 3amau, conepsKalMx 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYUHBI: CKOPOCTh, BpeMs,
paccrosiHue, 1eHa, KOIMYeCTBO, CTOMMOCTb. ETMHUIIBI H3MepeHusi: MacChl, 00bEMa, IICHBI, PACCTOSHUSA,
BpeMeHH, CKOpocTU. CBsI3b MEXy €AMHUIIAMU U3MEPECHHS KAKI0W BEITMYUHBI.

Pemenne 0ocCHOBHBIX 3aj71a4u Ha IPOOH.

Hpejj[CTaBJ'IeHI/IG JaHHBIX B BUJIC Ta6J'II/IH, CTOI0YATHIX AvarpamMm.

Harasignas reomerpust

Harnanuele npencrtaBnenus o (urypax Ha IUIOCKOCTHU: TOUYKa, MpsiMasl, OTPE3OK, JIyd, Yroi,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0IIL. IIpsAMOi1, OCTpBIii, TyITONU Pa3BEPHYTHIA YIJIBL.

JlnnHa oTpe3ka, METpUUECKUE €IUHUIIB! JUIMHBIL. J[I1Ha TOMaHo#, mepuMeTp MHOTOYrOJbHUKA.
H3mepeHne 1 NOCTPOEHUE YIVIOB € IIOMOILBIO TPAHCIIOPTHUPA.

Harnsanele npeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTI'OYTOJbHHK, IPSIMOYTIOJIbHHUK,
KBaJ[paT, TPEYTrOJIbHUK, O paBEHCTBE (HUTYD.

N3o0pakenue Guryp, B TOM 4uciie Ha kieryaToit Oymare. [loctpoeHune koHGUTyparuii u3 gacren
HPSMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJleTyaToi Oymare.lIcronb30BaHle CBOWCTB CTOPOH U YIJIOB
IpsIMOYTOJIBHUKA, KBajpaTa.

[Inomane npsMOyroibHUKA U MHOTOYT'OJbHUKOB, COCTABJIEHHBIX M3 NMPSMOYTOJIbHUKOB, B TOM
yucie Guryp, n300pak€HHbIX Ha KiieT4aToi Oymare. EnMHUIIB H3MepeHNns TUIOLIAIH.

Harnsanelie npeacTaBieHus: O MPOCTPAHCTBEHHBIX (hUTypax: MPsIMOYTOJIbHBIN Mapasuienenune],
KyO, MHoOrorpaHHuku. M3o0paxeHue mOpOCTEHIIMX MHOTOrpaHHUKOB. Pa3épTku kyba u
napannenenunena. Cozranue Mojiesiell MHOIOIpaHHHUKOB (M3 OyMaru,IpoBOJIOKH, TNIACTUIIMHA U IPYTUX
MaTepUaoB).

O06bEM NpAMOYTONILHOT O Mapaiienenuneaa, kyoa. Eqnaunsl nsmepenus oobéma.
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HatypaJjbHble yncia

Apudmernueckue JeMcTBUS € MHOTO3HAYHBIMHM  HATYpalbHbIMM 4MciIaMu. YMcIoBbIe
BBIPQKEHUS, MOPSAOK JCUCTBUI, HCHONb30BaHHE CKOOOK. Mcmonp3oBaHWE TIPU BBIYUCICHUSIX
IIEPEMECTUTEIIBHOIO M COYETATEIBbHOIO CBOMCTB CIIOKEHUS WM YMHOXEHUS, PacCHpeleaIuTeIbHOTO
CBOMCTBA YMHOXEHUS. OKpYIJIEHUE HATYPAIbHBIX YUCEIL.

JlenuTenu M KpaTHbIE YMCIia, HAUOONBIIMKA OOIIMI NenuTeNh U HauMeHbIlee o0Iee KpaTHoE.
JenumocTbs CyMMBI M IPOU3BEACHUS. J[eJIeHne C OCTaTKOM.

Apodu
OOblkHOBEHHast J1po0b, OCHOBHOE CBOICTBO JpoOH, cokpaiieHue apoOeil. CpaBHeHHE WU

ynopsaouuBaHue JpoOel. Pemenwe 3agad Ha HaXOXKAGHHWE YacCTHUOT LEJIOr0 U LEJNOro Mo ero
yactu. [IpoOHoe umcino kak pe3ynbraT JeneHus. [lpencraBneHue AecATUYHOM JpoOu B BuUAE
OOBIKHOBEHHOH APOOM M BO3MOKHOCTBIIPEJICTABICHUS! OOBIKHOBEHHOH ApPOOM B BUIE NECATHYHOM.
Jecsatuunble apoOu U MeTpuueckas cucreMa Mep. ApudMmeTHueckue [eiCTBUS U YHUCIIOBBIE
BBIPQ)KEHUSIC OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OoTHomeHHH. Macmtal, mponopuusi. [Ipumenennenponopunii
IIPU PELICHNUH 33a4.

ITonsaTne mnpoueHTa. BblynciieHHE MPOIEHTa OT BEJIWYUHBI M BEIMYUHBI 110 €€ IPOLCHTY.
BrlpakeHue TPOIEHTOB JECATHYHBIMU JpoOsiMu. Pemienue 3amad Ha TPONIEHTHL. BrlpaxkeHue
OTHOULIEHUS BEJINYUH B IPOLICHTAX.



IToJi0kuTEIbHBIE H OTPHLIATE/ILHBIC YHCJIA

ITonoxurensHple ¥ oTpuuarenabHble uucia. Llensie yucia. Moayne 4ucia, reomerpudeckas
UHTEpIpeTanuss Moayns uucia. M3o0paxkeHue uucen Ha KOOpAMHATHOW mpsimod.  YucioBbie
npomexxyTku. CpaBHeHHe uucen. ApupMeTHuecKkue JIeHCTBUAC MOT0KHUTEIbHBIMU U OTPULIATEIEHBIMU
YUCIIAMH.

[IpsimoyronbHas cucTeMa KoopIuHaT Ha II0cKocTH. KoopimHaThl TOUKH Ha IIJI0CKOCTH, abcuucca
u opauHara. [loctpoenue Touek u GpUryp Ha KOOpIUHATHON IMJIOCKOCTH.

BykBeHHBbIe BbIPAKEHUS

[Ipumenenne OykB i 3alUCH MaTeMaTUYECKUX BbIpaKEHUN U mpemioxeHuil. CBoiicTBa
apupMeTHyecKuX aeicTBUil. bykBEeHHbIE BBIpa)KE€HHS M UNCIIOBBICIIOICTAHOBKU. byKBEeHHbIE paBEHCTBA,
HaXOXJCHUE HEW3BECTHOIO0 KOMMOHeHTa. DopMysbl, ¢GOpMyNnbl MepuUMeTpa U  IUIOUIAIN
MPSIMOYTOJIbHHKA, KBajIpaTa, 00bEMa mapajuiesenumeaa u Kyoa.

Pelenue TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3a/1a4 apuMETHICCKIM criocoboM. Perrenue normueckux 3anad. Pemenue
3aja4 rnepedopoM BCeX BO3ZMOXKHBIX BApPHAHTOB.

Pemienune 3amau, copepxkalmmMx 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIMYMHBI: CKOPOCTb, BpPEMS,
paccTosiHue, 11eHa, KOJIWYECTBO, CTOMMOCTb, ITPOU3BOJAUTEIBLHOCTh, BpeMs, 00bEM paboThl. EnuHuiib
U3MEPEHHUS: MAcChl, CTOMMOCTH, PACCTOSHHUS, BPEMEHH, CKOpOCTH. CBs3b MEXIYy €IWHMIIAMHU
M3MEPEHUSI KaXKOW BEIIUUNHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOIICHHEM, IPOMOPIMOHAIBHOCTHIO BEIMYMH, IPOLICHTAMH;
pelieHne OCHOBHBIX 3a]1a4 Ha IPOOU U TIPOLICHTHI.

Ouenka W TpUKUAKA, OKpyrieHue pesynbrata. CocTaBieHHe OYKBEHHBIX BBIPAKEHUH 110
YCIIOBUIO 33Jja4H.

[IpencraBnenne MaHHBIX C MOMOIIBIO TaOMUIl U guarpamm. CTom0varsie AHarpaMMbl: YTCHUE U
nocTpoeHue. YTeHne KpyroBbIX AUarpamm.

Harnsannas reomerpus

Harnsanuele npencraBieHuss o Urypax Ha IUIOCKOCTHU: TOYKa, MpsAMasi, OTPE3OK, JIyd, Yrodi,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEX YT OJIbHUK, TPEYT OJIbHUK, OKPY’KHOCTh, KPYT.

B3anmHoe pacronokeHne ABYX OPSIMBIX HA  IUJIOCKOCTH, TapajuieJbHbIE  MPSMEIE,
NEepPHEeHAUKYIISIpHBIE MpsMble. 3Mepenne paccTOsTHUN: MEXIy IBYMsl TOUKaMH, OT TOYKHJIO MPSMOH,
JUIMHA MaplIpyTa Ha KBaJApaTHOM CETKe.

N3mepenne u TMOCTPOGHHE YIJIOB C TIOMOIIBIO TpaHCIOPTHpPA. Buabl TpeyrolbHUKOB:
OCTPOYTOJIbHBIA,  TPSMOYT'OJIbHBINA,  TYNOYTOJbHBIM,  paBHOOCAPEHHBIN,  PaBHOCTOPOHHUH.
YeTbIpEXYTroabHUK, IPUMEPHI YETHIPEX YT OIbHUKOB. [IpMOYTrONbHUK,KBAApAT: UCIOJIb30BaHUE CBOMCTB
CTOpOH, yIrJoB, nuaroHaiedl. M3o0pakeHue reoMeTpudeckux (Guryp Ha HEIHMHOBAaHHOW Oymare ¢
HCIIOJIb30BaHUEM ILIUPKYIIS, TUHEHKHU, yroJbHUKa, Tpancnoptupa. [loctpoenus Ha kieryaroii Oymare.

[Tepumerp mHoroyronbHuka. [loHsTHE mIOmaAX (GUTYPHI, €IUHUIBI W3MEPEHUS IUIOLIA/IH.
[Mpubmmxénnoe n3MepeHue romaan Guryp, B TOM YHcie Ha KBaapaTHOW ceTke. IIpubmmkéHHOE
W3MEPEHUE JUTMHBI OKPY>KHOCTH, TUTOIIAN KPyTa.

CummeTpusi: UEHTpalibHas, oOceBas W 3€pKajbHas CHUMMETPHUH.

[TocTpoeHne cHMMETPUYHBIX QUTYP.

Harnsanueie npeacraBiaeHus 0 MpOCTPaHCTBEHHBIX (GUTYpax: Mapajuiesenunes, Kyo,npusma,
nupaMua, KOHyC, HIUIUHAP, map u cdepa. M3o0paxkenue npoctpancTBeHHBIXPUTyYp. [Ipumepst
pa3BEéPTOK MHOT'OTPAHHUKOB, IIHJIMH/pPA U KoHyca. Co3/laHne MOAETICHIIPOCTPAHCTBEHHBIX QUTYP (13
OyMaru, IpOBOJIOKH, TUTACTUIINHA U IPYTUX MaTEPUAJIOB).

[Tonstue o6béMa, eauHUIBI U3MepeHUs 00bEMa. OOBEM MPSAMOYrOIBLHOTO Mapasieenurnea,
KyOa.

IMPEJMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaThl OCBOSHHS MPOrpaMMbl YIEOHOI 0 Kypca K KOHIlY 00y4eHHs B 5 KJjiacce:

Yucia v BLIYUCTICHUSA
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[ToruMaTe W TpaBUIBLHO YHOTPEOIATH TEPMHUHBI, CBSI3aHHBIC C HATypPaIbHBIMH YHUCIIAMU,
OOBIKHOBEHHBIMU U JIECITUIHBIMH IPOOSIMHU.

CpaBHHMBaTh M YIOPSIOYMBATH HATypajbHbIE YHCIIA, CPAaBHUBATh B MPOCTEHINIMX Clydasx
OOBIKHOBEHHBIE JPOOH, TECATUYHBIE APOOH.

CoOTHOCHUTH TOUKY Ha KOOPAWHATHOM (YMCIOBON) MPSIMOM C COOTBETCTBYIOIIMM €W YHUCIOM U
n300paXkaTh HATYpaJIbHbBIC YKMCIA TOYKAMU Ha KOOPAMHATHON (YMCIIOBOM) MPSIMOM.

BremonasaTe apudmerrnaeckue nedcTBHS ¢ HaTypaTbHBIMHU YHCIAMU, C OOBIKHOBEHHBIMH JIPOOSMH
B IIPOCTEUILINX CITyYasiX.

BrinmonHsaTe  HpPOBEpPKY, MPUKUIKY pe3ysbTara  BBIYMCICHUM.

OKpyTasTh HaTYpaJIbHBIE YHCIIA.

Pelrenne TeKCTOBBIX 32124

Pemarp TekcToBble 3amauu apu(METHUYECKHM CIIOCOOOM U C IMOMOUIbIO OpPraHM30BaHHOIO
KOHEYHOT 0 rnepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, conepskaiiye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIIMYMHBI: CKOPOCTh, BpEM,
paccTosiHue, 1ieHa, KOJIMYeCTBO, CTOMMOCTb.

Hcnonp3oBaTh KpaTKue 3aMUCH, CXEMbI, TAOIUIIbI, 0003HAYEHHUS TIPU PEIICHUH 3a/1a4.

[Tonb30BaThC OCHOBHBIMHM E€IUHUIIAMU HW3MEPEHHS: LIEHBI, MacChl, PAacCTOSHHUS, BPEMEHH,
CKOpPOCTH, BBIPAXKaTh OJTHU €IMHULIbI BEIMYMHBI Yepe3 IpyTHe.

W3Bnekarb, aHaNIM3UpPOBaTh, OICHMBATh HMH(OpPMALHMIO, TMPEACTABICHHYIO B Talnuie, Ha
cTONOYaTOM auarpamMme, WUHTEPIPETUPOBATH MPEICTABICHHBIC JIAHHBIE, MCIOIb30BATh JaHHBIC MPHU
pelIeHnH 3a1au.

Harasiainas reomerpus

[lonp3oBaTbCs TreOMETPUYECKMMHU TOHATHSAMM: TOYKa, HpsMasi, OTPE30K, Jyd, Yrodi,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTes mpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpPA, HMEIMHUX (HopMy HU3ydEHHBIX
reOMETPUUYECKUX QUTYP.

Hcnonb30BaTh TEPMHHOIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA,C MHOT'OYT OJIbHUKAMMU :
yroJl, BEpIINHA, CTOPOHA, TUaroHallb, C OKPYKHOCTBIO: PalnyC, TUAMETP, LIEHTP.

N300paxarh M3ydeHHbIE IeoMeTpuueckre (UIypbl Ha HEJTMHOBAHHOM U KieTyaTod Oymare c
MOMOIIBIO LIUPKYJIS U IUHEUKH.

Haxoauth [UIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOUIbIO IMHEHKH, CTPOUTH
OTPE3KH 33JJaHHOM JUTMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOT'0 pajnyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH M YIJIOB IPSIMOYIOJbHMKA, KBajpara JUIsl UX IOCTPOEHUS,
BBIUMCJICHMS IUIOIAAN U IEPUMETpA.

BoluncnsaTe mepuMmerp W IIowianb KBaJpaTa, NpPsIMOYTOJIbHHUKA, (UIYp, COCTABJIEHHBIX W3
IPSMOYTOJIBHUKOB, B TOM YHciie (PUryp, n300pakEHHBIX Ha KjleTyaTolOymare.

ITonb30BaThCs OCHOBHBIMM METPUYECKUMH €IMHULIAMU U3MEPEHMS AJIMHBI, TUIOIIA IU; BHIPAXaTh
OJIHU €/IMHUIIbI BEJIMYMHBI YEpPE3 JpyTrHe.

PacniozHaBaTh mapauienenunen, Ky0, MCIOIb30BaTh TEPMUHOJIOTHMIO: BEpIINHA, peOpO TpaHb,
U3MEpPEHUs], HaXOAUTh U3MEpEHHs MapajuieNnenunena, Kyoa.

Boruncnate 00béM  KybOa, napajuienenunena MO 3aJaHHbIM H3MEPEHMSIM, IOJb30BaThCS
€IMHUIIAMU U3MEpEeHus 00bEMa.

Pemarp HecnoxHblE 3aJaud Ha M3MEPEHUE TE€OMETPUYECKUX BEIUYHMH B IPAKTUYECKHUX
CUTYaIUsX.

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOT0 Kypca K KOHIly 0OydeHus B 6 Kiacce:

Yucya v BLIYUCTCHUSA

3HaTh U IIOHUMATh TCPMHHBI, CBA3aHHBIC C PA3JIMYHBIMU BUJIAMU YU CECIT U CHOCO6aMI/I HUX 3aIlucy,
MePEXOaUTh (€CIM 3TO BO3MOXKHO) OT OHOU (DOPMBI 3aITMCH YKCIa K APYTOH.

CpaBHUBATh U YIOPAIOYUBATH II€NIbI€ YKCIa, OOBIKHOBEHHBIE U JAECATUYHBIE TPOOHU,CPaBHUBATH
Yuciia OJHOTO U pa3HbIX 3HAKOB.

BoinonHsATh, coueTas yCTHbIE W MHCbMEHHblE NpHUEMBI, apudmernyeckue AEUCTBUS C
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HATypaJbHBIMU U LEIBIMU YUCIIAMH, OOBIKHOBEHHBIMU U ACCATUYHBIMU APOOSIMHU, MOTOKUTETbHBIMU U
OTPULIATENBHBIMU YHCIIAMM.

BpunciiiTh 3HAYEHHUS YHCIIOBBIX BBIPAKCHUM, BBITOJHATH MPUKUAKY U OLEHKY pe3yJbrara
BBIYHCIICHH, BBITIOTHATH MPE0Opa30BaHMS YMUCIOBBIX BRIPAXKEHHITHA OCHOBE CBOMCTB apU(PMETHIECKUX
IEUCTBUIA.

COOTHOCHTH TOYKY Ha KOOPJMHATHON MPSIMOM C COOTBETCTBYIOIIMM €H YHCIIOM M H300pa)kaTh
YyCla TOYKaMH Ha KOOPJIMHATHOW MPSAMOM, HAXOAUTh MOYJIb YHCIIA.

COOTHOCUTDH TOYKH B MPSIMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAUHATAMH 3TON TOYKH.

OKpyTJISTh 1ENbIE YUCIIA U IECATUIHBIE IPOOH, HAXOIUTh MPUOIIMKEHUS YUCEIL.

YucaoBble U 6yKBeHHbIe BbIPaKCHUSA

[Tonumatp u ynorpedyaTh TEPMUHBI, CBSI3aHHBIE C 3AIIMCHIO CTENIEHU YKCIIa, HAXOIUTh KBAaApaT U
KyO 4Hclia, BBIUMCIISATH 3HAUEHUS YMCIIOBBIX BBIPAXKEHUH, COIEPIKALIUX CTEIICHH.

[lonp3oBaTbcss MpU3HAKaMM  JEIMMOCTH, PACKIaIblBaTh HATypallbHbIE YHUCIIA Ha IPOCTHIE
MHOKHUTEIIN.

[Tonb30BaThcs MacITabOM, COCTABIATh MPOMNOPLIUH U OTHOILIEHHUS.

Hcnonb3oBaTh OyKBBI A1 0003HAYEHUS YHUCEN INPHU 3alUCH MaTEMAaTUYECKUX BBIPAXKEHUH,
COCTaBJIATh OYKBEHHBIC BBIPAKCHHS M (OPMYINBI, HAXOIUTh 3HAUYEHUS OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBJISI1 HEOOXOAUMBIE MOJICTAHOBKH U IIPEe0Opa30BaHHU.

HaxonuTb HeM3BECTHBII KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 32124

Pemiate MHOrOIIIaroBbIE TEKCTOBBIE 33]]a4l apU(PMETUYECKUM CIIOCOOOM.

Pemare 3amaun, cBA3aHHBIE C OTHOLIEHUEM, MPONOPLIUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH,
pelaTh TpU OCHOBHBIE 3a/1a4M Ha JIPOOU U MPOLIEHTHI.

Pemarp 3anmaum, coneprkaiiye 3aBUCHUMOCTH, CBS3BIBAIOIINME BEIMUYMHBL: CKOPOCTb, BpeMS,
paccrosiHue, 1IeHa, KOJIUYeCTBO, CTOMMOCTh, TPOU3BOAUTEIBHOCTD, BpeMsi, 00bEMa paboThl, UCTIONb3YsI
apupmMeTHyeckue  AEUCTBHUS, OLEHKY, TPHUKUAKY, MOJb30BATHCA  EOUHHMLIAMH  H3MEPEHUs
COOTBETCTBYIOIIUX BEJTUYMH.

CocraBisaTh OYKBEHHBIE BBIPAKEHMSI 10 YCIOBUIO 3aa4H.

N3Bnekats nHGOpMAITHIO, TPEICTABICHHYIO B TA0IHIIAX, HA JMHEHHOHN, CTOIOYaTONUITH KPYTOBOH
JuarpamMmax, MHTEPIPETUPOBATh IPEACTABICHHBIE JAHHBIC, HCIIOIB30BaTh JAHHBIE INIPU PELIECHUU
3az1ad.

[IpencraBasTs HHPOPMALIHMIO C TOMOIIBIO TaOJINIL, TMHEHHON U cTONOYATOM TuarpaMm.

Harasinnasi reomerpust

[IpuBoauTes TpPUMEPH OOBEKTOB OKPYKAIOUMIETO MHUpPA, HMEIOMHX (HOopMy HU3YyUEeHHBIX
reOMETPHUECKUX TUIOCKMX U MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PAaBHBIX M CHMMETPUYHBIX (QUTYP.

N300paxkaTb ¢ MOMOILBIO IUPKYIS, JTUHEHKH, TPAHCIIOPTUPAa Ha HEJIMHOBAHHOM M KIJIETYATOU
Oymare M3y4eHHBIE TUIOCKHE TeOMETPUIECKre PUTYpPHI U KOH(DUTYpalluU, CAMMETPUYHbIE (DUTYPHI.

Ilonp30BaTbCs T€OMETPUUECKMMH IOHATUSAMHU: PABEHCTBO (PUIYyp, CUMMETpHS, HUCIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPUH, LIEHTP CUMMETPHH.

HaxonuTh BeIWYMHBI YIIIOB U3MEPEHHEM C IIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 3aJaAHHOU
BEJIMYHHBI, ITOJIB30BATHCA MIPU PELICHUM 33434 T'PaJyCHOM MEpPOM YIJIOB, PACIIO3HABATh Ha YepTEkKax
OCTpPBIH, IPSMOU, Pa3BEPHYTHIN U TYIION YIJIBL.

BpluucnaTte AJIMHY JTOMaHOMU, IEPUMETP MHOTOYr OJIBHUKA, IT0JIB30BATHCS CAMHUALIAMYA U3MEPEHUS
JUIHBI, BBIPAKAaTh OHU €IWHUIIbI NU3MEPEHMS JJIMHBI Yepe3 IpyTrue.

Haxoguts, uCnonb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS TOUYKAMH, OT TOYKU
JI0 IIPSIMOM, JIMHY ITyTH Ha KBAaJPaTHOM CETKE.

Boruncnsate miomans Guryp, COCTaBI€HHbBIX U3 MPSIMOYTOJIbHUKOB, UCIIOIb30BaTh pa30MEeHNE Ha
IpSMOYTOJIBHUKH, Ha PaBHbIE (PUTYpBI, AOCTpAUBAHHUE 1O IPSAMOYT OJIbHUKA, I10JIb30BAaThCSl OCHOBHBIMU
eAVHULIAMU U3MEPEHMS TUIOLIAAN, BbIpaXkaTb OJHU €IMHUIIBI U3MEPEHHUS TUIOIIAAN YePE3 APYTHE.

PacniosHaBaTh Ha MoOzENSIX M H300paKEHUSAX MUpaMHUAY, KOHYC, IWJIMHJIpP, HCIOIb30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, pe0po, IpaHb, OCHOBaHHE, Pa3BEPTKA.
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N3o0pakarh Ha KileT4aTol Oymare mpsiMOYTOJIbHBIN TTapaJlIeIeITHIIEI.

Beruncnsate 00bEM MPSAMOYTONBHOTO MapajuleNenumena, Kyba, IOIb30BaTbCs OCHOBHBIMH
eIMHUIIAMU U3MEPEHUS 00bhEMa;

Pemarp HecnoxHBIE 3aJaud Ha HAXOXKICHHE T'€OMETPUYECKUX BEIUYMH B IPAKTUYECKUX
CUTYyaLUSIX.
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TEMATHYECKOE IINTAHUPOBAHUE
5 KUIACC

C HATYpAJIbHBIMHUYUCIIaMU

HaumeHoBaHue pasnena KonmuuecTtso OcHoBHOE OcHOBHBbIE BU/JIBI ACSITEILHOCTHA 00yUaIOLIUXCS
(TemMsbl) Kypca 4acoB COJIEPIKAHUE
Hatypanbhbie uncina. JlelictBus 43 Jecsatuunas cucrema Yurarh, 32alIUCHIBATH, CPABHMBATh HATYpaJbHbIC YHMCIIA; PeAJaraTb u

cuucieHus. Psan
HaTypaJbHBIX YUCEI.
HarypanbHbiii ps.
Yucmo 0.
HatypanbHble uncnana

KOOPJIMHATHOMN IIPSIMOM.

CpaBHenue,
OKpyTJIeHUE
HaTypaJbHbIX YHCEN.
Apudmernueckue
JEUCTBUSA

C HaTypaJTbHBIMHU
yuciaamu. CBolcTBa
HYJISI IPU CII0KEHUUHT
YMHOXEHUH, CBOWCTBA
€IMHUIIBI TIPU
YMHOKEHUH.

00Cy:KI1aTh cocoObI yropsiounBanus yucen. M3oopaxarb
KOOPJAMHATHYIO MPSMYIO, 0TMeYaTh YUCJIa TOYKaMU Ha KOOPAUHATHOM
IPsIMOI, HAXOAMTb KOOPAUHATHI TOUKHU.

HccnenoBath cBoiicTBa HATYpajIbHOr O psaa, yucen 0 u lopu

CIIO)KEHUH U YMHOXXCHHH.

Hcnonb3oBaTh NPaBUJIO OKPYTJIEHUS HATYPAIbHBIX YynCcell. BbINOJHATH
apudmernyeckue AeiicTBUS C HATYPAIbHBIMUYHUCIAMH, BHIYHCIATH
3HAYEHUS YHCIIOBBIX BBIPAXKEHUM

CO cKoOKamu U 6e3 CKOOOK.

3anuchbIBaTh MPOU3BEACHNE B BUJIE CTENICHU, YUTATh CTEIICHH,
HCNO0Jb30BATH TEPMHUHOJIOTHIO (OCHOBAHUE,[T0KA3aTENh),

BBIYUCJISITH 3HAYEHHS CTETICHEH.

BBINOJIHATE NPUKHIKY M OLEHKY 3HAYCHUHN YKCIIOBBIX BBIPAXKCHUM,
npeaiaratb 4 IPUMeHSTh NPUEMbI IPOBEPKUBBIYNCICHUH.
Hcnonb3oBaTh NPU BHIYHUCIEHUSIX IEPEMECTUTENBLHOE U COUETATEIILHOE
CBOICTBA CIIOXKEHUS U YMHOXXEHHUS, paclpeleIuTeIbHOE CBOWCTBO
YMHOXEHUS; (POPMYJIMPOBATH
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[TepemecTuTensHOCH
couerarenbHOe
CBOWCTBA CIIOKECHUSAHN
YMHOKEHMS,
pacnpeeauTeNbHOoe
CBOMCTBO YMHOKEHHSI.
Jenutenu u KpaTHbIE
YKCIIa, Pa3jokKeHue
YHUCJIaHA MHOKHUTEIH.
Jenenue

¢ ocratkoM. IIpocTeien
COCTaBHBIE YHUCIIA.
[Ipu3Haku nenumoctu
Ha 2, 5,

10, 3, 9.

Crenens ¢
HaTypajlbHbIM
ITOKa3aTeJIeM.
YucrioBble BBIPAKEHUS;
MOPAJIOK JEHUCTBUMN.
Pemenue TekcTOBBIX
3a/1a4 Ha Bce
apupMeTuYeCKue

U MPUMEHSITh MPaBUJIA TIPEOOPa30BAHUS YHCIIOBBIX BRIPAXKEHUN Ha
OCHOBE CBOWCTB apudmeTnueckux aeicTeuil. Ucciie10BaTh YnCIOBBIE
3aKOHOMEPHOCTH, BBIIBUTaTh U 000CHOBBIBATH I'MIIOTE3bI,
dopmyampoBath 00001IeHUS UBBIBOABI 110 pE3yJibTaTaM MPOBEIEHHOTO
HCCIICAOBAHMS.

@D opMyJIMPOBATH ONpe/eeHUus JICTUTENS U KPaTHOTO, HA3bIBATh
JICTTUTEN U KPaTHBIC YKCIIa; PACIO3HABATD IIPOCTHIE U COCTaBHbIC
yucia; GopMyJTHPOBATh M MPUMEHATH MPU3HAKHU JEIUMOCTU Ha
2,3,5,9, 10; npuMeHSITH AATOPUTM PA3IOKECHUS YUCIIA HA

MPOCThIE MHOXKUTEIN; HAXOAUTH OCTAaTKH OT JCJICHUS U HETOJIHOE
YacTHOE.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BHICKA3BIBAHUSIO

HaTypaJIbHBIX YUCJIaX, MPUBOJAUTH NPUMeEPbI U

KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHMUS 1 OTPUIAHUSABBICKA3bIBAHUN O
CBOICTBAax HaTYpaJIbHBIX YHCEIL.

KoncTrpyupoBars MaTeMaTH4YeCKHe NMPeII0KeHUs

C IIOMOIIBIO CBSA30K «H», KUY, KECIH. .., TO...».

Pemath TekCTOBBIC 3a/1aun apU(PMETUUECKUM CTIOCOOOM, MCI0JIb30BaTh
3aBHCHUMOCTH MEX1Yy BETMYUHAMU (CKOPOCTh,BPEMSI, pACCTOSIHUE; IeHa,
KOJIMYECTBO, CTOMMOCTD U JIp.): AHAJU3UPOBATH U OCMBICIIUBATH TEKCT
3a/1a4u, nepeopMyaHpoOBaTh yCIOBHE, H3BJIEKATh HEOOXONUMbIC
JlaHHbIE, YCTAHABJIMUBATH 3aBUCUMOCTH MEKy BEJINYMHAMU, CTPOUTH
JIOTUYECKYIO LIEMOYKY PACCYKACHUMN.

MopaeaupoBaTh X0/ pelIeHUs 3a/1a4 C TOMOIIBIO PHUCYHKA,
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JIENCTBHS,
Ha IBUKCHHUC U
MTOKYTIKH

CXEMBI, TAOJIMIIE.

IIpuBoauTH, pa3dupath, OUEHUBATH DPANTHUYHBIC PELICHUS, 3AMTUCH
pELIeHNI TEKCTOBBIX 3ajady.

Kputnuecku ouneHMBaTh TOJYyYEHHBIH  PE3yJbTarT,
OCYHIECTBJIATh CAMOKOHTpPOJb, TMPOBEpsisi OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OITHOKH.

Pematp 3amaun ¢ TOMOIIBIO mepedopa BCEX BO3MOXKHBIX
BApUAHTOB.

3HAKOMUTLCS ¢ MCTOPH e Pa3BUTHS ApUPMETHKH

Hal"J'IHI[HaH reoMCeTpu.

JIMHUY Ha TIJTOCKOCTH

12

Touka, ipsimas,
OTPE30K, JyY.
Jlomanas.
N3mepenne nimHbI
OTpe3Ka,
METPUYECKHE
CIMHUIIBI

HU3MCPCHUS OJIMHBI.

OKpy>KHOCTb U KPYT.

IIpaxTrueckas
pabora
«ITocTpoenue y3opa
13 OKPYKHOCTEN.
VYromn. [Ipamoi,
OCTPBI, TYNON 1
Pa3BEPHYTHIN YIIIbI.
N3mepenue yrios.

Pacno3HaBaTh Ha 4epTexax, pUCyHKaX, ONUCHIBATh,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300PasKaTh C IIOMOLIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, J1y4,
yTOJ1, JOMAaHYI0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMePBI 00BEKTOB PEATLHOTO
MHpa, UMEIOMIUX (POpMY H3yUEHHBIX (QHUTYp, OLIEHUBAThH UX
JIMHEHHBIE pa3MephI.

Hcnoub30BaTh JIMHEWKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI
JUTSL IIOCTPOCHHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTh OTPE30K 3alaHHON JJIMHBI, YTOJI,
3a/JaHHOM BEIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PABHbBIE
OTpE3KHU, CTPOUTHL OKPYKHOCTh 3aJaHHOI'O paguyca.
M300paxaTh KOHOUTypaIIMM T€OMETPUUECKUX PUTYD

U3 OTPE3KOB, OKPYKHOCTEH, NX YacTel Ha HEJIMHOBAHHOM U
KJIeT4aTon Oymare; npeajiaratb, OMUCHLIBATH U 00CYKIATH
€1oco0bl, AJITOPUTMBI IIOCTPOCHUS.

Pacno3naBathb 1 U300paskaTh HA HEJTMHOBAHHOW U
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[IpakTnueckas
pabora
«Ioctpoenue
YTIIOB»

KJIETYaTOW OymMare npsiMoi, OCTPbIi, TyNOH, pa3BEPHYTHINYTIIbI;
CPABHUBATBH YIJIbL

BbI4HCAATD JJIMHBI OTPE3KOB, IOMaHBbIX.

ITonnMaTh U MCIO/IB30BATH NPHU PELICHUH 32124 3aBUCHMOCTH
MEXAY €IMHHULIAMU METPUYECKON CUCTEMBIMED; 3HAKOMHUTBHCH C
HEMETPUYECKUMU CUCTEMAaMH MEp; BBIPAKATH JUIMHY B PA3JIMYHBIX
€IMHHLIAX U3MEPEHUSL.

HccaenoBath GUrypsl 1 KOHGUrypauu, UCIOIb3YSIU(DPOBbIE

pecypcsl

OOBIKHOBEHHBIE JPOOH

48

HpoOs. [IpaBuiibHBICH
HEMpaBUIbHbIE POOH.
OCHOBHOE CBOMCTBO
Jpoowu.

CpaBHeHue 1po0Oei.
Crnoxenue u
BBIUUTAHUE

OOBIKHOBEHHBIX JIPOOEH.

CmemanHasi1poOb.
YMHOXEHUE U JICTICHHE
O0OBIKHOBEHHBIX
Ipo0eit; B3auMHO-
oOpaTHbIe Ipo0Hu.
Pemenne  TEKCTOBBIX
3ajad, COJIEepIKaIIIX
npobu. OCHOBHBIE

MoaenaupoBats B rpaduyeckol, mpeamMeTHol ¢popme,

C MTOMOIIBIO0 KOMITBIOTEPA TIOHSATHSI M CBOMCTBA, CBSI3aHHBIEC
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh ¥ 3aIMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IpOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKATh CNOCO0BI YIIOPS10UNBAHUS
Ipobeii.

N300paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMH

Ha KOOPJIMHATHOW NPSAMOM; HCIO0JIb30BATh KOOPIMHATHYIONIPSIMYIO JJIS
CpaBHEHHs Ipobeit.

®opMyJIHPOBaATH, 3AMIMCHIBATH C MOMONIbIO O0YKB OCHOBHOECBOICTBO
OOBIKHOBEHHOH Jp0o0H; HCIOJb30BATH OCHOBHOE CBOMCTBO IpoOH [UIs
COKparlleHus Jpo0eit 1 MpuBeneHus Ipodr K HOBOMY 3HAMEHATEITIO.
IpeacTaBasiTh CMEMAHHYIO APOOb B BUJIE HEMPABMIbHON UBBIICIISTH
LEJIYI0 4acTh YMCIIa U3 HEPAaBUIBHOM IpoOH.

BeinoaHATL apugMeTHYecKue AeiicTBUA

¢ OOBIKHOBEHHBIMU JAPOOSIMH; IPUMEHSTh CBOICTBA
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3a/1a4M Ha IpoOu.
[Tpumenenue OykB
JUISL 3aMACH
MaTeMaTHYECKUX
BBIPAKCHUU U

MPEI0KEHU I

apuMeTHIeCKuX ASUCTBHIA TS palliOHATIN3AIIAN
BBIYUCIICHUM.

BbINOJHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BEIYUCICHUI;
npeajaratb ¥ NpUMMEHATh NPUEMBI IPOBEPKHU BBIYMCIICHUI.
IIpoBoauTH HcCIeT0BAHNUS CBOWCTB IpO0EH, onmupasch

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

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

0 Ip00sX, MPUBOAUTH PUMeEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BHICKA3bIBAHUN.

Pematp TekcTOBbIE 3a1a41, CO/IEprKalie IPOOHbIE JaHHbIE, U
3aJ1a4M Ha HAXO0XKJIEHHWE YaCTH 1IEJIOr0 U LEJIOr0 M0 €ro YacTH;
BBISIBJISITH MX CXOJACTBA U Pa3jin4usl.

MoaenupoBaTh X0/ pEIICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHUIILI.

IIpuBoauTH, pa30UpaTh, OLEHMBATH PA3TMYHBIE PEIICHNUS,
3alMCH PELICHUI TEKCTOBBIX 3a]1a4.

Kputnyecku oneHnBaTh NOJYy4YE€HHBIN pE3ybTaT,
OCYILECTBJISATb CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTh OIIHOKH.

3HAKOMHTBCA ¢ MCTOPHEi pa3BUTHUS apU(PMETHKU

Harnsgnas reoMCeTpHusl.

MHOTrOyroIbHUKH

10

MHOroyronbHuKH.
YeTbIpEXyroabHUK,
IPSIMOYT OJIBHUK,
KBaJpar.

[IpakTnueckas

OnuceiBaTh, HCIOJIL3YS] TEPMUHOJIOTHIO, H300PakKaTh

C MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBaTh U3 OyMaru MHOTOYT OJIbHUKU.

IIpuBoANTHL NPpUMePBI OOBEKTOB PEATLHOI'0 MUPA, UMEIOIUX

¢dbopMy MHOTOyTOJIbHHKA, IPSIMOYT OJIbHHUKA, KBapaTa,
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pabora
«Toctpoenue
IPSIMOYTOJIbHUKAC
3aJIaHHBIMU
CTOpOHaMU

Ha HEJIMHOBAHHOM
Oymare.
TpeyronbHUK.
[Inomane n nepumerp
MPSIMOYTOJIbHUKA U
MHOI'OYT OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB,
€MHUILIBI U3MEPEHNUS
IUTOIIA TN,

[TepumeTtp

MHOTI'OYT OJIbBHUKA

TPEYTrOJIbHUKA, OLleHUBATh UX JIMHEHHBIE pa3MEpBl.

BopruncasiTe: nepuMeTp TPEYroabHUKA, IPSIMOYTOJIbHUKA,

MHOTI'OYT OJIbHHMKA; TUIOIIAIb IPSIMOYT OJIbHHKA, KBajipaTa.

H300pakaTh OCTPOYT OJIBHBIE, IPSIMOYTOJIbHBIE U TYTIOYIOJIbHBIE

TPEYT OJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJIETYAaTO Oymare KBaapar u
IPSIMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMHU CTOPOH.

HccaenoBarh cBOMCTBA IPSIMOYTOJIbHUKA, KBAAPATA IIYTEM
JKCIIEPUMEHTA, HAaOII0ACHHS, U3MEPEHUs, MOJEIMPOBAaHMs; CPAaBHUBATD
CBOICTBA KBaJipaTa U MPsIMOYT OJIbHUKA.

KonctpyupoBats MaTeMaTH4YecKHe NPeIJI0KEHUS

C IIOMOIIBIO CBSI30K «HEKOTOPBIN», «11000i1». Pacno3HaBaTbUCTUHHBIE U
JIO’KHBIE BBICKa3bIBaHUSI O MHOIOYTI'OJIbHUKAX, IPUBOAMTHL IPUMeEPbI U
KOHTPIIPUMEPBHI.

HccaegoBath 3aBUCMMOCTD IUIOIIAIU KBAJPATa OT AJIUHBIETO
CTOPOHBI.

Hcnoab30BaTh CBOiCTBA KBaIpaTHOW CETKU IS TIOCTPOCHUSADUTYD;
pa30uBaTh NPSIMOYTOJIbHUK Ha KBaJIpaThl, TPEYTOJIbHUKH; COCTABJIATH
(GUrypsl U3 KBaApaToB U NPSMOYTOJIbHUKOB U HAXOJIUTh UX IJIOLIA/b,
pa3buBath GUTYpHI HA IPSMOYTOJIBHUKHU M KBAJIPAThl U HAXOJIUTDH UX
ILJTOIA/Ib.

BeipaxkaTh BETUUMHY IUIOLIAIN B PA3JINYHBIX €AUHULAXU3MEPEHUS
METPUYECKONU CUCTEMBI MEP, IOHUMATDH M MCII0JIb30BaTh 3aBHCHUMOCTH
MEX/y METPUUYECKUMH €IMHULIAMU U3MEPEHHUS MIIOLIA/IH.
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3HaKOMMTBCA ¢ MPUMeEPaMM IPUMEHEeHH TUIOIIAU U IIEpUMeETpa B
NPaKTUYECKUX CUTyalusax. Pemars 3agaun

13 peajbHOM )KU3HU, NPeAIaraTb M 00CyK1aTh Pa3IHYHbIECIIOCO0bI
pelieHus 3a1a4y

JlecsaTruunbIe TpoOH

38

JlecsaTU4HAs 3aIKUCh
npobeii. CpaBHEeHUE

JECSITUUHBIX APOOEH.

JewcTBus

C JCCATUYHBIMH
JIPOOSIMHU.
OkpyrieHue
JIECATUYHBIX
Ipo0eii.

Pemenne TEKCTOBBIX
3a/1a4, COIepKaIInuxX
npobu. OCHOBHBIE
3aJ1ayy Ha ApooH

IIpencTaBasiTh JECATUUHYIO IpOOb B BUI€ OOBIKHOBEHHOMN , YUTATDH
3aNMCBHIBATH, CPABHUBATD JICCATUYHBIE IPOOH, NPeAIaraTh,
000CHOBBIBATH M 00CYKIATh CIIOCOOBI YIOPSA0OUYNBAHUS JECATUYHBIX
Ipobeii.

N300paxaTh necsaTuyHbIe JPOOH TOUKAMHU Ha KOOPIMHATHOMIIPSMON.
BoISBJIATH CX0ACTBA M pa3In4us IPABII apu(PMETHIECKUXICHCTBHI C
HATYpaJbHBIMU YUCIIAMHU U IECATUYHBIMU JPOOSIMH, OOBSCHATD UX.
BbInoaHATHL apupmMeTHyeckue AeHCTBHS ¢ AeCATHUHBIMUIPOOSIMHU;
BBINOJIHATH NPUKHUAKY M OLEHKY PE3y/IbTaTaBblYUCICHUM.
I[IpumeHsTh cBoiicTBa apuMETHUYECKUX JEHCTBHH IJIs
panoHaIN3alui BEIYUCICHUH.

IIpumeHsiTP NPaBHIO  OKPYIVIEHHSl  JIECATUYHBIX  JPOOEH.
IIpoBoauTHL McCIEIOBAHUS CBOMCTB JECATUYHBIX APOOEH,0nupasch
Ha YHMCJIOBbIE SKCIIEPUMEHTHI (B TOM YHUCIIE

C MIOMOUIbIO0 KOMIIBIOTEPA), BBIABUIATh THIOTE3bI U

IPUBOJUTH UX OOOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 1po0siX, MPUBOANTHL NPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHNS BBICKAa3bIBaHUM.
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PemiaTh TeKCcTOBBIE 3a/1a4H, COAEPIKAIIME APOOHbIE TaHHbIE, MHA
HAX0XKJIEHUE YacCTH 1IeJI0r0 U LIEJIO0r0 M0 €ro YacTH; BbISIBJIATH MX
CXO0JCTBA U Pa3JHYHS.

MozaenupoBaTth X0/ peLIeHUs 33a41 C TOMOIIBIO PUCYHKA,CXEMBI,
tabnuubl. [IpuBoauTH, pa30upaTh, OLEHUMBATH PA3JINYHbIC
peLLeHMs], 3alIUCH PEIIEHUH TeKCTOBBIX 3aad.

OﬂepHpOBaTb ,Z[pO6HLIMI/I YUCJIaMU B PCAJIbHBIX ) KU3HCHHBIXCUTYAUAX.

Kputnuyecku onieHUBAaTh MOITYYCHHBINA PE3yJIbTaT,0CYIIECTBIATh
CaMOKOHTPOJIb, TIPOBEPSIST OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOUTH OIIMOKH.

3HAKOMHUTBCA ¢ MCTOPHEi pa3BUTHS apu(PMETHKI

Harnsaaas reomerpus.
Tena u ¢purypsis
POCTPAaHCTBE

MHoOrorpaHHHKH.
N3o0paxenue

MHOT OI'DPaHHHUKOB.
Moxenn
MPOCTPAHCTBEHHBIX
TeN.

IIpssMOYTOJIBHBIN
napaenenurne, Kyo.
Pa3Béprku xybau
napauenenumnesa.
[TpakTuueckas pabora
«Pa3BépTka kybay.
O0BEM KyOa,

Pacno3HaBaTh Ha yepTexKax, pUCYHKAX, B OKpPYy:KaloleMMupe
NPSAMOYTOJIbHBIN Mapaiesienunes, Ky0, MHOrOrpaHHUKH, ONUCHIBAT,
HCII0Jb3YyA TCPMHHOJIOIUI0,0LICHUBATD JIMHEHHBIE pPasMEPkI.
IIpuBoauThH NpUMepPbI 0OHEKTOB PEATHHOTO MUPA, UMEIOIUXPOPMY
MHOI'OTpaHHMKA, IPSIMOYT OJIbHOTO Napajllesienuneaa, Kyoa.
H306paxkaTh KyO Ha KIIeTYaTOM Oymare.

HccnenoBath cBoiicTBa KyOa, MPSAMOYTOJIBHOTO MapaljieNienumneaa,
MHOT OI'PaHHHUKOB, UCTIOIB3Yys MoJiesid. Pacno3naBaTs u
H300pakaTh pa3BEPTKU KyOa U napayuienenunena. MoaeJanpoBaTh
Ky0 U mapasuienenunenns Oymard U Mpourux MaTepralioB, 00bSICHATH
€1ocod MOJEIUPOBAHHUS.
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IPSIMOYT OJIBHOT O
napaenenuneaa

HaxoauTb u3Mepenus, BBIYUCISTH IJIO0MIAIb IIOBEPXHOCTH;00hEM Ky0a,
IPSAMOYTOJIBHOTO NapaIeNenuIesia; Hecae10BaTh 3aBHCUMOCTh
00béMa Ky0a OT TMHBI ero pedpa, BBIABUIaTh U 000CHOBBIBATH
TUIOTE3Y.

Hab10n0aTh M NPOBOAUTH AHAJIOTHM MEXy MOHSITUSAMHUILIOAAN

U 00BbEMa, IepruMeTpa 1 IUIOIIAIH TOBEPXHOCTH.

Pacno3naBaTh HCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 MHOTOTpaHHUKAaX, NPUBOAUTH PUMePbI U KOHTPIPUMEPHI,

CTPOMTH BHICKA3bIBAHUS ¥ OTPHUIIAHUS BHICKA3bIBAHHA.

Pemarhb 3a1a4M 13 peanbHON KU3HU

[ToBTOpeHue u 06o0IIeHNE

10

IToBTOpEHME
OCHOBHBIX ITOHATHN U
METO/I0B Kypca

5 knacca, 00001IEHNE
3HaHUH

BoruncasiTe 3Hau€HUS BBIPAXKEHUN, COJIEpKAIIUX HAaTypaJlbHbIE YHCIIA,
OOBIKHOBEHHBIE U JIECITUYHBIE JPOOH,BBITOIHATH IPe0Opa3oBaHus
quCcell.

Bri0upaTts cnocod cpaBHEHMsI YMCENl, BBIYUCICHUH,

NMPUMEHSITH CBOMCTBA apu(PMETHIESCKUX ICHCTBHM IS
panoOHaIN3aM1 BEIUYMCICHUH.

OcyuiecTBJIATE CAMOKOHTPOJIb BBIIIOIHAEMBIX ACUCTBUN U
CaMOIIPOBEPKY PE3y/IbTaTa BEIYNCICHHUMN.

Pemare 3ana4u 13 peasbHOM KU3HH, IPUMEHSTh MaTeMaTHYeCKHe
3HAHUA VI PELICHUS 3a/1a4 U3 IPYTUXy4ueOHBIX TPEAMETOB.

Pemats 3a1a4u pasHbIMHU CIOCO0AMH, CPABHUBATD - CIIOCOOBI
pelieHus 3aja4, BBIONPATh PaliiOHAIbHBINCIIOC00

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

170
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6 KJIACC

guciaamu. YncnoBbie
BBIPAXCHHSI, TOPSIIOK
JIEUCTBUA,
HCIOJIb30BaHHUE CKOOOK.
Oxpyrnenune
HATYpaJTbHBIX YHCEI.
Jenurenu u kpaTHbIE
YpClIa; HauOOJIBIIHH
OOIINI IEIUTEND U
HauMeEHbIIIee o0IIee
KpaTHoe.

Jenumocts CyMMBI U
MIPOU3BEICHUSI.
Jenenne

¢ octaTkoM. Pemenue
TEKCTOBBIX3a1a4

HaumenoBanue paznena KomnuectBo OcHOBHOE OCHOBHBIE BHJIBI IEITEIILHOCTH 00 YyJarOIIHXCS
(TeMsbI) Kypca 4acoB coJIep>KaHue
HarypanpHble uncna 30 Apudmernueckue BeinoHATL apugMeTHYECKHE JeCTBUS ¢ MHOTO3HAYHBIMU
JNEeNCTBUA HaTypaJlbHbIMHU YHCIaMH, HAXOAMTh 3HAYEHHUS YHCIIOBBIX BBIPAKEHUI CO
C MHOTO3HaYHBIMHU cKOOKaMu U 6e3 CKOOOK; BHIYUCIATH
HaTypajIbHBIMHU 3Ha4YeHMs BBIPAKECHUMN, COEpPIKAILUX CTEIIEHHU.

BbINOJHATL NPUKHUAKY H OLEHKY 3HAYEHUI YNCIIOBBIX BBIPAXKCHU,
NPUMEHSTH NPUEMBI PoBepKH pe3ynbrara. Mcnonab3oBath npu
BBIYHCJIECHUAX IEPEMECTUTEIIBHOE U COUETATEIbHOE CBOMCTBA CIIOKEHUS
Y YMHOKEHUS, PACIIPEAEIUTEIBHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBLHO
CJIO’KEHHUSI, CBOMCTBA apU(PMETUUECKUX JICHCTBHIA.

HccnenoBath 4ncaoBbple 3aKOHOMEPHOCTH, TPOBOJIUTH YHCIIOBBIE
HKCIIEPUMEHTHI, BBIIBUTaTh H 000CHOBBIBATBIMIIOTE3bI.
®opMy/JIMPOBATH ONpeeeHUsl JCTUTENS U KPAaTHOT0, HauOOJIbIIIEro
00111ero 1enuTeNs 1 HAMMEHBUIETro 00IIEero KpaTHOro, poCTOro U
COCTaBHOT' O YMCEJT; UCIIOIb30BaTh 3TUIIOHATHS NIPU PELICHUH 3a4a4.
IIpuMeHATH aJrOpUTMBbI BEIYUCICHUS HaHOOJIBILIETr0 O0IIETOeTUTENS 1
HAaUMEHbIIEro O0IIEro KpaTHOTo IBYX YHCEIl, AITOPUTM PA3JI0KEHUS
YHCJIa Ha IPOCTHIE MHOKUTEIIH.

HccaenoBath ycrnoBus 1enuMocTd Ha 4 1 6.

HccaenoBatpb, 00Cyx1aTh, (GOPMYJITHPOBATH U
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000CHOBBIBATH BBIBO/ 0 YETHOCTH CYMMBI, IPOU3BEICHUS :ABYX YETHBIX
YHCell, ABYX HEUETHBIX YHUCIIE, YETHOTO U HEUETHOTI'O YUCEL.
HccaenoBarhb CBOMCTBA JEITMMOCTA CYMMbI U TPOU3BEACHUSAUHCEIL.
IIpuBoauTHL MpUMePHI YKCe C 3aJaHHBIMHU CBOMCTBaMH,
Pacno3HaBaTh BEPHbI€ U HeBEPHbIE YTBEPKIACHUS

0 CBOICTBAaX YHCell, ONIPOBEPraTh HEBEPHBIC YTBEPIKACHUSAC
MOMOIIBIO KOHTPIIPUMEPOB.

KoncrpyupoBath MaTeMaTH4ecKHe MPeEAT0KEHNUS

C TIOMOUIBIO CBSI30K «U», «UJIN», «ECIH..., TO...». Pemarb

TEKCTOBBIE 33J1a4M, BKIIFOUAIOIINUE MTOHSATUS IETUMOCTH,
apuMETHIECKUM CITOCOOOM, UCITOIB30BaThIIEPEOOp BCEX
BO3MOKHBIX BapHAHTOB.

MopeaupoBaTh X0/ pEIICHUS 3a/1a4U C TIOMOIIIbIO PUCYHKA,CXEMBI,
TaOJINIIBI.

I[IpuBoanTh, pa3dupaTh, OLEHUBATDH PATUYHBIC PELICHUS,3aTUCH
pELICHUI TEKCTOBBIX 3a/1a4.

Kputnyecku oueHUBaTh MOIYYCHHBIN PE3YNIbTAT, HAXOIUTHOIINOKH,
OCYILIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO

Harmnsanas reomerpust.
[IpsiMbIE HA TIIOCKOCTH

[lepnienqukynsapHbie
HpsSMBIE.
[TapannenbHbie
npsiMbIE.
Paccrosinue mexny

Pacno3naBath Ha yepTexax, pUCYHKaX CIydyad B3aUMHOI OPaciolOKEeHHS
JBYX HNPSIMBIX.

HN300paxaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB

HA HETMHOBAHHOM M KJIETUATOW OyMare JBe MmepeceKatonuecs npsiMbie, 1Be
HapajuieNIbHbIE IIPAMBIE, CTPOUTH IIPAMYIO,
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JIBYMsI TOUKAMH,

OT TOYKH 0 IPSIMOH,
JUIMHA MapuipyTa

Ha KBaJIPaTHOU CETKE

NEepHEHAUKYISPHYIO JAHHOM.

IIpuBoauTHL NpUMePHI TAPAIIIETBHOCTH U NEPIIEHIUKYIIPHOCTH
IpSMBIX B IpocTpaHcTBe. Pacno3HaBaTh B MHOMOYTrOJIbHUKAX
NEPIEHIUKYIISIPHBIE UITapajlIeNbHble CTOPOHBL. M300paxkaTh
MHOTI'OYTOJIbBHUKH C [TapaJlIeJIbHBIMU, IEPIEHAUKYIISIPHBIMU
CTOPOHAMH.

Haxoaute paccTosHue MEXIy IBYMsS TOUYKaMH, OT TOUYKH 10 MPsSMOH,
JUIMHY ITyTH Ha KBaJPaTHON CETKE, B TOM YHCIIEHCIIONb3Ys IH(PPOBBIE

pecypchl

[{pobu

32

OOBIKHOBEHHAs IPOOD,
OCHOBHOE CBOWMCTBO
IpoOu, COKpaIleHHE
npobeit.CpaBHEHHE U
YIOPSIIOYUBAHHE
npobeii.

Hecsatuunblie qpodbun
METpUYECKasi CHCTeMa
Mep.
Apudmernueckue
JIEUCTBUSA

¢ OOBIKHOBEHHBIMUH
JECSITUYHBIMU
IpoOsiMu.
OtHomenue. [lenenue
B JIAHHOM

CpaBHUBATH H YIOPSIA0YMBATH JIp0oOH, BHIOMPATH CIOCOD
CpaBHEHUS ApOOEi.

IIpencraBasiTh AecATUYHBIE IPOOHU B BUEC OOBIKHOBEHHBIX ApoOei U
OOBIKHOBEHHBIE B BUJIE IECATUUHBIX, MCIOJIb30BATbIKBUBAJIEHTHbIE
npeacTaBjaeHus JPOOHBIX YHCEI TPU UX CPABHEHUH, MIPHU BBIYUCIICHUSX.
Hcnoab3oBaTh JecATHUHBIE IpoOH pH MpeoOpa3oBaHUU BEJIHYKH B
METPUYECKOU CUCTEME MEP.

BeinonnaTs apudgmMeTnyeckue aeiicTBus

C OOBIKHOBEHHBIMHU U JECITUYHBIMU JPOOSIMH.

BouIuucasTh 3HaUCHUSI BRIPAXEHUH, COJIEP)KAINX OOBIKHOBEHHBIC 1
JECSITUYHBIEC TPOOH, BBHITIOTHATH MpeoOpazoBanus Apodeii, BLIOUPATH
CMoco0, MPUMEHSITh CBOICTBA apU(METUICCKUX IEHCTBUN ISt
palMOHATN3aMUBBIYUCIICHUM.

CocTaB/sITh OTHOILLIEHHS U IPOINOPLUUHY, HAXOAUTH

OTHOIIICHUE BEJINYWH, IEJIUTh BEIUYUHY B JAHHOM
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OTHOLICHHH.

Macmira0, npornopimsi.

[TonsTHe npoueHTa.
Brrancnenue
MPOLIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemenne TeKCTOBBIX
3a7a4, CoJepKaIUX
JIpoOH U TIPOIEHTHI.
[IpakTuueckas pabora
«OTHONICHUEITTUHEI
OKPYXXHOCTH K €€
TUAMETPY»

OTHOLICHHH.

HaxoauTh 3KcnepuMeHTAJIBHBIM YTEM OTHOIICHUE JITUHBIOKPYKHOCTH
K €€ Tramerpy.

HHTepnipeTupoBaTh MacIITa0 KaK OTHOIIEHUE BEJTUYMH, HAXOAUTH
MacmTal 1miaHa, KapThl ¥ BEIYUCIATH PACCTOSHUS,UCIIONIB3Ys MacIuTao.
OOBSICHATD, YTO TAKOE MPOLIEHT, YIOTPEOISATH 000POTHI PEYHCO CIIOBOM
«IIpOLEHT». BhIpaxkaTh NPOLIEHTHI B IPOOSIX U IpOOH B MPOLIEHTAX,
OTHOIICHHE /IBYX BEJIMYUH B MPOIEHTAX. BBIYMCIATH MPOIEHT OT YKCIIA U
YHCIIO TI0 €T'0 TPOIICHTY.

OKpyrasiTh 1poOu U MPOLEHTHI, HAXOIUTh NPUOINKEHUAUNCET.

PemaTs 3agaum Ha yacTH, MPOLEHTHI, TPOIOPIIHH,

Ha HaXOXKJICHHE JpoOH (TPOLICHTA) OT BEMYMHBI U BEJTMYMHBIIO €€

IpoOu (MpOILeHTY), ApoOH (IIPOLIEHTa), KOTOPbIM COCTAaBISAET OTHA
BenMumrHa oT ipyroi. [IlpuBoanTH, pa3dnupaTh, OLEHUBATH PA3INIHbIC
peLIeHUs, 3aIiCH PEIICHUH TEKCTOBBIX 3a/1a4.

H3Baexkats HHpOPMALMIO U3 TAOIUL U TUArpaMM,

MHTEPIPETHPOBATH TAOINYHBIEC JAHHBIE, OTPEIENATh

HauOoJbllIee U HAUMEHbIIIEe

U3 TPEICTaBICHHBIX JaHHBIX

Harnsaast reometpus.
Cummerpus

OceBas cummeTpus.
LenTpasnbHas
CUMMETPHUSI.

Pacno3HaBaTth Ha yepTekax U U300paKEHUAX, H300PaKATHOT PYKH,
CTPOMTDH C ITOMOIIIBIO HHCTPYMEHTOB (PUTYpY (OTPE30K, JJOMaHYIO,
TPEYroJIbHUK, NPSMOYT OJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
dburyp.
[IpakTnueckas
pabota «OceBast
CUMMETPUS.
Cummerpus

B IPOCTPAHCTBE

OKPY)KHOCTh), CHMMETPUYHYIO JaHHOH OTHOCHTEIILHOIPSIMOH,
TOYKH.

HaxoauTh npuMepbl CHMMETPHH B OKPY)KAIOIIEM MHUPE.
MogaenupoBath u3 6ymaru e GUrypbl, CAMMETPUYHBIC
OTHOCHUTENFHO MPSIMOi; KOHCTPYMPOBATh T€OMETPHYECKUE
KOH(UTypanuu, UCIOJIb3ys CBOMCTBO CHUMMETPHUH, B TOM YHCIIE C
MIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBa H3YYEHHBIX (QUIYp, CBSI3aHHBIE C
CUMMETpHEH,  HUCIONb3ys  JKCIIEPUMEHT,  HaOIoJeHue,
MO/JICTUPOBAHHUE.

O0ocHOBBIBATh, ONPOBEPraTb C TOMOIIBI0  KOHTPIPHUMEPOB
YTBEPXKICHHUS O CHMMETPHH UTYD

BripaxkeHus ¢ 6ykBamu

[Ipumenenue OykB
JUIS 3alACH
MaTeMaTUYECKUX
BBIPAKEHUN U
MPEIOKEHU .
bykBeHHbIE
BBIPAXECHUS U
YHCIIOBBIE
MOJICTAaHOBKH.
bykBeHHBIE
paBEHCTBa,
HaX0XKJIEHUE
HEU3BECTHOTO

Hcnoab3oBaTh O0YKBBI 111 0003HAUYCHHS YHCEJI, IPU 3AIMHCH
MaTeMaTHYECKUX YTBEPKICHHUH, COCTaBIIATh OYKBEHHBIE BHIPAKEHUS TIO
YCIIOBUIO 33J1a4H.

HccnenoBaTh HECTOXKHBIC YUCITOBBIC 3aKOHOMEPHOCTH,UCITONIB30BATh
OYKBBI JJIs1 UX 3aIHCH.

Bo1umncasTh 4ncioBoe 3HaueHNE OYKBEHHOTO BEIPKESHUSTIPH
3aJIaHHBIX 3HAYCHHSIX OYKB.

3anuceIBaTh (POPMYJIbI: IEPUMETPA U TUVIOUIAAN IPSIMOYTOJIbHHKA,
KBaJIpaTa; JJIMHbBI OKPY>KHOCTH, TUIOHIAAUKPYTa; BBINOJIHATH
BBIYMCJIEHHS TI0 3TUM (popmyiam.

CocTtaBasiTh (pOpMYJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU: CKOPOCTb, BPEMsI, pACCTOSTHUE; 1I€HA, KOJTUYECTBO,
CTOMMOCTD; TPOU3BOAUTEILHOCTD, BPEMS, 00hEM
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KOMIIOHEHTA. paboThI; BBIMOIHATE BBIYUCICHUS 110 3TUM (opmyinaMm. Haxonurb
DopMyIb HEU3BECTHBIN KOMIIOHEHT apru(pMETHIECKOT0/1EHCTBHUS
Harmnsanas reomerpusi. 14 YeThIpEXYTrONIbHUK, HN300paskaTh Ha HETMHOBAHHOM U KJIeT4aTON Oymarec
@urypsl Ha IIIOCKOCTH IIPUMEPBI HCII0JIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYT OJIbHUKOB. YETHIPEXYTOJIBHUKH C 33JaHHBIMU CBOWCTBAMU:
[IpsiMOyTONBHUK, C MapajuiebHbIMU, IEPIEHANKYIISIPHBIMHI, PAaBHBIMU

KBaJIpaT: CBOMCTBA
CTOpOH, YTJIOB,
IUaroHaJIeH.
Hsmepenue yrios.
Buner

TPEYTr OJIbHUKOB.
[Iepumerp
MHOTI'OYT'OJIbHHKA.
[Tnomane Gpuryps.

DopMyIIbI ITIEpUMETPA U

MJI0OLIAAN

IPSIMOYT OJIbHUKA.
[Mpubmmxénnoe
M3MEPEHHUE IOMAIN
buryp.
IIpakTrnueckas

CTOPOHAMH, NPSAMBIMH YIJIAMU U Ap., PABHOOEAPEHHBIN
TpeyronbHuK. IIpemiarats n 006CyKIaTh CNOCOOBI,

AJITOPUTMBI IIOCTPOCHHUS.

HccnenoBate, NCNONb3ys IKCIEPUMEHT, HAOIIOICHHE,
MOJIeTUpOBaHKe, CBOMCTBA NPSIMOYTOJIbHUKA, KBapaTa, pa30UBaTh Ha
TpeyroinbHUKU. O00CHOBBIBATD, OIIPOBEPraThC IOMOLIBIO
KOHTPIIPUMEPOB YTBEPKACHUSA

0 MIPAMOYTOJILHUKE, KBaJIpaTe, PACMO3HABATh BEPHBIC HHEBEPHBIC
YIBEPKACHMUS.

H3MepATH M CTPOUTH C TOMOIIIbIO TPAHCIIOPTHPA YTIIbL,B TOM

YHCJIE B MHOTOYTOJIBHUKE, CPABHMBATD YIJIbI;

Pacno3HaBaThb OCTPbIC, IIPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIUIBL.
Pacno3HaBath, H300paxaTh OCTPOYrOJIbHBIN, IPSIMO- YT OJIBHBIMH,
TYIOYT OJIbHBIN, paBHOOEAPEHHBIH, PABHOCTOPOHHHUM TPEYTr OJIbHUKH.
BeruncasTh nepuMeTp MHOTOYTOJIbHUKA, TUIOIIAIbMHOT OyT OJIbHUKA
pa3zbueHneM Ha PSIMOYTOJIbHUKH,

28



pabora «Ilnomans
Kpyra»

Ha paBHbIE (PUTYPBI, UCTIONH30BATH METPUUECKUE €TMHUIIBIN3MEPEHUS
JJINHBI U TUJIOIIAaau.

Hcnonb3oBaTh NpudIMKEHHOE U3MEpPeHHe JITUH U TUIONIaJeH Ha
KJIETUaTOoi Oymare, mpuOIMKEHHOE U3MEPEHHUEITHHBI OKPY>KHOCTH,
TJIOLIAAN Kpyra

[lonoxuTenbHEIC U

OTPpULATCIIbHBIC YU CJIa

40

enbie uncaa.
Mopnyns uncia,
reoOMeTpUYeCcKast
WHTEpIpETALNS
MoayJist. Yucnosslie
MIPOMEKYTKH.
[TonoxuTenbHbIE U
OTpULIATEIbHBIC
yucia. CpaBHeHUE
MOJIOXKUTENBHBIX U
OTpHULIATEIbHBIX
YUCEI.
Apudmernueckue
JEUCTBUSA

C IIOJOXHUTCIBbHBIMU M

OTPpULATCIIbHBIMU
qucCiiaMHu.

Pemenne TEKCTOBBIX

3a1a4

IIpuBOAUTHL MPUMeEPBI UCIIOIB30BAHUS B peaIbHON JKU3HU
MOJIOKUTENIbHBIX U OTPULATEIBHBIX YU CEIL.

HN300paxaTth 1enbIe Yncia, NOJIOKUTEIbHBIE U OTPULIATEIbHBIE
YHcla TOYKaMHU Ha YUCIOBOM MPSIMOM, MCIOJIb30BATH YHCIIOBYIO
npsIMYIO AJis cpaBHEeHUs uncell. [IpuMeHsaTh NpaBuJia CpaBHEHUS,
YHOPSAI0YMBATH IIEJIBICYHCIIA; HAXOAUTH MOJYJIb YHCTIA.
DopMyJMPOBATH NPABUJIA BBIUUCICHUS C MOJOKUTEILHBIMUMI
OTPULIATEIBHBIMU YUCIaMHU, HAXOAUTh 3HAYEHUS YHCIOBBIX
BBIPAXKEHU, COIEPKALIUX ACHCTBUS

C TIOJIOKUTEIbHBIMU M OTPULIATEIIbHBIMU YU CIIAMHU.

IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHHUS s
npeoOpa3oBaHUsi CYMM U MTPOU3BEICHUM
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[IpencraBieHne naHHBIX

[IpsamoyronbHas
CUCTEeMa KOOpIMHATHA
IIJIOCKOCTH.
Koopaunatel TOUKMHA
IUIOCKOCTH, adcIiycca
¥ OpJIMHATA.
CronbuaTsie 1
KpPYyTroBbIE
JarpamMMel.
[IpakTruueckas pabora
«IIoctpoenue
arpamMmm.

Pemenne TekCTOBBIX
3a/1a4, CoJIepKalInxX
JIaHHBIE,

OO0BSICHATH U HJIIOCTPUPOBATH MOHATHE NTPSIMOYTOJIbHONCUCTEMBI
KOOpJIMHAT Ha MJIOCKOCTHU, UCIIOJIb30BAaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOleHHaTHOﬁ IINIOCKOCTHU TOYKH U (1)I/IprI>I 110 3aJaHHBIM
KOOpAMHATaM, HaX0AMTh KOOPIUHATHI TOUEK.

YutaTth cTON0YATHIC M KPYTOBBIE TUArPaMMbl; HHTEPIPETHPOBATH
JIAaHHBIC; CTPOMTH cTONI0YaThIe quarpaMmbl. Mcnosib3o0BaTh
HH(OpMAaLUIO, TPEACTABICHHYIO B TA0IHIIAX, HA AUAarpaMMax st
PELICHUSATEKCTOBBIX 3a/1a4 U 3a/1a4 U3 pealbHOU KU3HU

IIPE/ICTABIICHHBIE

B TaOJIHIIaX U Ha

JuarpaMmax
Harnsanaas reomerpust. [IpssmoyronbHbINA Pacno3HaBaTth Ha yepTekKax, pUCYHKaX, OMUCHIBATH IMPAMHULY,
@urypsl B IpOCTPAHCTBE napajuleenuIe], IpU3My, HWIHHJP, KOHYC, IIap, H300pakaTh UX OT PyKH,

KyO, mpu3ma,
nMpamu/a, KOHYC,
WJIHHID, ap U
cepa.
N3ob6paxenune

MOIeJTUPOBATH U3 OyMaru, MiIacTHINHA, MpoBookuu Jp. [IpuBOANTH
NpuMepbl 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (OPMBI
HA3BaHHBIX TEll.

Hcnonab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,0CHOBAHUE,
BBICOTA, PAANYC U TAAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Tpumepst
pa3BEPTOK
MHOT'OTPaHHUKOB,
[WIAHJIPA U KOHYCA.
[IpakTruueckas pabora
«Co3nanue moeneit
MPOCTPAHCTBEHHBIX
burypy».

[TousTne 00BEMa;
€IMHUIIBI U3MEPECHHUS
o0béma. O0bEM
PSIMOYTOJILHOT O
napaienenumnesa,
Ky0a, hopmynbl 00bEMa

N3yuaThb, UCHIONB3Ys SKCIIEPUMEHT, HaOII0IeHUE, U3MEPEHHE,
MOJICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONIUCHIBATH CBOMCTBA
HAa3BAHHBIX TEJI, BBIABJIATHL CX0ACTBA U

Pa3IMYMA: MEXAY TUPAMUIONA U IPU3MOM; MEXIY

LUJIUHIPOM, KOHYCOM U IIapOM.

PacnosnaBaTh pa3BépTku napauienenuneaa, Kyoa, mpu3mbl,IUpaMUIbl,
KOHYyCa, IWJIMHPA; KOHCTPYMPOBAThH JaHHbBIE Tejla U3 Pa3BEPTOK,
CO3/1aBaTh UX MOJCIIH.

Co3naBaTh MoJeJIH IPOCTPAHCTBEHHBIX (UTYp (U3 OyMaru,ipoBOIOKH,
IUTACTUIIMHA U Jp.)

H3mepsaTs HAa MoJeaAX: JIHMHBI pEOep MHOTOIPaHHHUKOB,AUAMETP MIapa.
BeiBoauTh dopmyay 06bEMa NpSIMOYTOIbHOTO

napasuleIenuIea.

Boruucasts no gpopmysiam: 00bEM NpSMOYTOJIEHOTO Napaiesenunena,
Ky0a; CIIOJIb30BATh €AMHUIIBI U3MEPEHUS00bEMA; BBIYMCIAATH 00BEMBI
TeJI, COCTABJICHHBIX U3 KyOOB, NapajiesIeUIEe/IOB; pelaTh 321241 C
pealbHBIMU JAHHBIMU

[ToBTOpeHue, 06001IEHNE,
cHCTeEMaTH3aIUs

20

[ToBTOpEHME OCHOBHBIX
MOHATUWU METOJIOB
KypCOB 51 6 KJIacCOB,
o0o0u1eHue u
CUCTeMaTH3aLUs
3HAaHUM

BoeI4ucasTh 3Ha4€HNS BBIPAXKEHUMN, COIEPKAILINUX HATYpAJIbHBIE,
1eJIble, TTOJIOKUTENbHBIE U OTPULIATEIbHBIEUNCIIA, OOBIKHOBEHHBIE
U JIECSITUYHBIE IPOOU, BHITOTHATHIIPEOOPa3OBaHUSI YUCEN U
BBIPA)KCHUI.

Bbi0upaTh criocod cpaBHEHHS YKUCEIl, BBIYUCICHU,

NPUMEHSTh CBOHCTBA apu(pMETUIECKUX IeHCTBUIA IS
palOHAIN3ALUN BBIYUCICHUMN.
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Pemarsb 3apa4m U3 peaibHOMN )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUS ISl pelIeHUs 3a71a4 U3

JPYTUXIIPEIMETOB.

Pemars 3a1a4m pasHbIMu criocodamu,
CPAaBHUBATh,BbIOUPATH CNIOCOOBI PELLICHUS

3aga4yu.

OcyuiecTBJIsATh CAMOKOHTPOJIb BBIITOIHAEMbIX
JEVCTBUI NCaMOINPOBEPKY PE3yIbTaTa BHIYUCICHUI

OBIIEE KOJIMYECTBO 170
YJACOB I10 [IPOIPAMME

IHHOYPOYHOE IINTAHUPOBAHUME
5 KIIACC

KoimuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka
n/n # ypox Bcero Koﬁn TPOJIbHBIE HpﬁaRanecxne u3y4eHusi | oOpa3oBaTebHbIE
padoTbI padoThI pecypesI
1 JlecsTnuyHas cucreMa CYMCIICHHUS. 1 bubnuoreka LIOK
Psan HaTypanpHBIX 4nCen https://m.edsoo.ru/f2a0ccOc
2 JlecsTuuHas cucTeMa CUMCICHHUS. 1
Psig HaTypanbHBIX YHCEN
. bu6mmoreka [JOK
3 Harypanbubiii psn. qucio 0 ! https://m.edsoo.ru/f2a0cafe
4 Hatypanbhbliii psg. Yucio 0 1
5 HatypainbHble uncia Ha 1 bubnuoreka [TOK
KOOPAMHATHOW MPSIMOM https://m.edsoo.ru/f2a0e0fc
6 HatypanbHble uncia Ha 1 bubmuoreka [TOK
KOOPAMHATHOM MPSIMOM https://m.edsoo.ru/f2a0e2a0
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7 HatypanbHble uncna Ha bubmuoreka [TOK
KOOPIMHATHOM MPSIMOM https://m.edsoo.ru/f2a0e426
8 CpaBHeHMe, OKpYyTIIEHUE bubnmoreka [JOK
HATYPaJIbHBIX YHCEII https://m.edsoo.ru/f2a0ce32
9 CpaBHeHMe, OKpYTIIEHUE bubnmoreka [JOK
HAaTypaJIbHBIX YHCeN https://m.edsoo.ru/f2a0cf54
10 CpaBHeHHE, OKpYTJIEHUE bubnmoreka [JOK
HaTypaJIbHbIX YUCEI https://m.edsoo0.ru/f2a0d300
11 CpaBHeHMe, OKpYTIIEHUE bubnmoreka [JOK
HATYpaJIbHBIX YHCEII https://m.edsoo.ru/f2a0d440
12 CpaBHeHHE, OKpYTJIEHUE
HaTypaJIbHBIX YHCET
13 Apudmernueckue neiicTBus ¢ bubnuoreka LIOK
HaTypaJIbHBIMU YUCJIAMHU https://m.edsoo.ru/f2a0eaca
14 Apudmerrueckue JeHCTBUS C bubnuoreka ITOK
HaTypaJIbHBIMU YUCJIaAMHU https://m.edsoo.ru/f2a0f5ba
15 Apudmerrueckue JeHCTBUS C bubnuoreka ITOK
HaTypaJIbHBIMU YUCJIaMHU https://m.edsoo.ru/f2a0f704
16 ApudmMerrnueckue TeUCTBUS C bubnuoreka [IOK
HATYpaJIbHbIMU YUCIAMHU https://m.edsoo.ru/f2a0fd8a
17 ApudmMerrnueckue TeUCTBUS C bubnuoreka [IOK
HATYpaJIbHbIMU YUCIAMHU https://m.edsoo.ru/f2a1015e
18 Apudmernueckue NeUCTBUS C bubnuoreka [IOK
HATYpaJIbHBIMUA YUCIaMU https://m.edsoo.ru/f2al10c3a
19 Apudmernueckue TeUCTBUS C bubnuoreka [IOK
HATYypaJbHbIMU YHCIaAMU https://m.edsoo.ru/f2a10da2
CBolicTBa HYJS IPU CIOKEHUH U
20 yMHO)KeHI/II/Iy CBofII)CTBa €AMHUIIBI buGmiorexa LIOK
’ https://m.edsoo.ru/f2al04ec
IPH YMHOKSHUH
CaolicTBa HYJIS IPU CIOXKEHUH U
21 YMHOXCHHH, CBOMCTBA €TUHHIIBI

P YMHOXXESHHUH
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HepeMeCTI/ITCHBHOG u
COYETaTEIIbHOE CBOMCTBA CI0XKECHUS

bubmuoreka IJOK

22
Y YMHOXEHUSI, pacTIpeIeIUTEIIbHOE https://m.edsoo.ru/f2a0ef3e
CBOMCTBO YMHOKCHHUS
[TepemecTuTenpHoe 1
23 coueTareIbHOS CBOMCTBA CIIOXKEHUS
¥ YMHOXKEHUS, PaclpeIeIUTEeIILHOS
CBOMCTBO YMHOKEHUS
IIepemecTurensHOE 1
24 coueTareIbHOE CBOMCTBA CIIOKEHUS
¥ YMHOXKEHUS, paclpeIeTUTeIbHOE
CBOWCTBO YMHOXKEHUS
o5 Jlenurenu u KpaTHBIC YHCTIA,
pa3IoKEeHUE YUCIIa HA MHOXHUTEIN
26 Jenurenu u kpaTHbIE YKCIa, bubmmoreka [JOK
Pa3JIOKEHHE YHCIIA HA MHOKUTEIU https://m.edsoo.ru/f2a116b2
7 Jenureny u KpaTHBIC YHCTIA,
pa3IokKeHUE YUCIIa HA MHOXKHUTEIH
bubmuoreka [JOK
28 Henenue ¢ ocratkom https://m.edsoo.ru/f2al116c
bubmuoreka IJOK
29 Jlenenne ¢ ocTaTkom https://m.edsoo.ru/f2all4fa
30 [TpocThie U cocTaBHBIE YHCTIA BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a11a90
31 [IpocThie u cocTaBHBIEC YUCTA BH6J_1HOTeKa HOK
https://m.edsoo.ru/f2al11bb2
32 [Tpu3naku genumoctu Ha 2, 5, 10, bubnuoreka [JOK
3,9 https://m.edsoo.ru/f2a11806
33 [Ipu3naku genumoctu Ha 2, 5, 10, bubnuoreka [JOK
3,9 https://m.edsoo.ru/f2a1196e
34 YucnoBble BBIpAXKEHHUS; TOPSIOK bubmuoreka [TOK

nercTBui

https://m.edsoo.ru/f2a11f18
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35 YucnoBble BBIpaXKEHHUS; TOPSIOK bubmuoreka [TOK
JIEHCTBUAN https://m.edsoo.ru/f2a12080
36 Yucnoble BBIpaXKEHUS; TOPSIOK bu6muoreka [TOK
JICUCTBHN https://m.edsoo.ru/f2al123fa
Pemmenne TekCTOBBIX 3a1a4 Ha BCE
37 apu(MeTHYECKHE efICTIliHH Ha bubmmorera LIOK
P : ’ https://m.edsoo.ru/f2a0f894
JIBUKCHHE U TTOKYIKH
Pemenue TeKCTOBBIX 3a7a4 Ha BCE
38 aprupMETHICCKUE eﬁCT)]ISHH Ha bubmorera [OK
P I ’ https://m.edsoo.ru/f2a0fofc
JIBUKEHHUE U TTOKYITKH
Pemenre TekCTOBBIX 3a/1a4 Ha BCE
39 apu(pMeTUYECKHe eﬁCTI]lSHH Ha bubmmorexa [IOK
P I ’ https://m.edsoo.ru/f2a121a2
JIBUKCHHE W TTOKYITKH
Pemenue TeKCTOBBIX 3a7a4 Ha BCE
40 apupMeTHIECKUE eﬁCTIl[?»HH Ha bubmmorexa [IOK
P A ’ https://m.edsoo.ru/f2a12558
JIBUKEHHUE U MTOKYITKH
Pemennie TekCTOBBIX 3a/1a4 Ha BCe
41 apupMeTHyecKue eI\/'ICTI];I/I}I Ha bubmorexa [TOK
P I ’ https://m.edsoo.ru/f2a12832
JIBUKCHUE U TTOKYITKH
Pemmenne TekCTOBBIX 3a/1a4 Ha BCE
42 apudmernyeckue eﬁCTI:aI/Is[ Ha bubmmorera LIOK
P : ’ https://m.edsoo.ru/f2a12990
JIBUKEHHE U MTOKYIKH
43 Kontponbhas pabora o teme bubnuoreka I[TOK
"HatypanbHble ynciaa u Hysb" https://m.edsoo.ru/f2al2cbha
44 Touka, mpsiMasi, OTPE30K, JTyY. bubnuoreka [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
N3mepenne IIMHbI OTpe3Ka
45 MeET I/II)‘ICCI(I/Ig eAVHU IIJ)I I/I3M’e eHus bubmorera LOK
p FUAHIT p https://m.edsoo.ru/f2a0daee
JUTHHBI
W3mepeHue IIHHBI OTpe3Ka,
p a p bubmuoreka IJOK
46 METPUYECKUE CIUHUIIBI H3MEPEHUS

JUINHBI

https://m.edsoo.ru/f2a0df3a
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https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a

bubnuoreka [JOK

47 OKpYKHOCTS 1 Kpyr https://m.edso0.ru/f2a0d684
48 OKpY»KHOCTb U KpYyT
o | oo srEmorea 10K
p o ,?’3 p https://m.edsoo.ru/f2a0d7e2
OKpY>KHOCTEH
50 Vron. [Ipsamoii, ocTpblid, Tyrnou u bubnmoreka [JOK
Pa3BEPHYTHIN YIJIBI https://m.edsoo.ru/f2a1302a
VYromn. IIpsamoii, oCcTpslIid, TYyIIOH U
>1 Pa3BEPHYTHIN YTJIIbI
bubmuoreka [JOK
52 Hswepenne yriion https://m.edsoo.ru/f2a1319c
bubnuoreka [JOK
53 Msueperne yriios https://m.edsoo.ru/f2al132fa
>4 Hsmepettnie yrios Et?r?s?/l;lr?wfé(sigr(aﬁhlmm
55 [IpakTueckas pabota 1o Teme bubnuoreka [IOK
"ITocTpoenue yriaos" https://m.edsoo.ru/f2a13606
56 Hpo6s. [TpaBunbHbIE U bubnuoreka [TOK
HEMPaBWIbHEIE IPOOH https://m.edsoo.ru/f2a13764
57 JpoOs. [IpaBuiibHbIE U bu6nunoreka [IOK
HEMPaBWIbHEIE IPOOH https://m.edsoo.ru/f2a13c8c
58 Hpoo6s. [TpaBuiibHbIE U bubnuoreka [JOK
HEMPaBWIbHBIE IPOOH https://m.edsoo.ru/f2a14146
59 Jpoo6s. [TpaBuiibHbIE U bubnuoreka [JOK
HEMPaBWIbHBIE IPOOH https://m.edsoo.ru/f2a153f2
60 Jpo06s. [TpaBuiibHbBIE U bubnmoreka [JOK
HEeTMpaBUJIbHBIE IPOOH https://m.edsoo.ru/f2a15582
. bubmuoreka [JOK
61 OcroHoE CBOHCTEO 1podu https://m.edsoo.ru/f2al43e4
62 OCHOBHOE CBOMCTBO JIpoOH Eubmiorexa TOK

https://m.edsoo.ru/f2al451a
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https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
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

bubnuoreka [JOK

63 OcroHoe croiicTRo pobu 1 https://m.edsoo.ru/f2al463c
. bu6nuoreka [JOK
64 OcHOBHOE CBOHCTBO Zpo6H 1 https://m.edsoo.ru/f2al475e
. bu6nuoreka [JOK
65 OcHOBHOE CBOHCTBO ZpobH 1 https://m.edsoo.ru/f2a14c90
N bubmuoreka [JOK
66 OcHOBHO® CROHCTBO ZpOGH 1 https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOKMCTBO JIpoOH 1
. bubmuoreka IJOK
68 CpasHenue apooei 1 https://m.edsoo.ru/f2a14f74
. bubmuoreka [JOK
69 CpasHenne apobeid 1 https://m.edsoo.ru/f2a151f4
70 CpaBHenue ipoOeit 1
71 CpaBHenue po0eit 1
79 CroxeHre U BRIYATAHUE 1 bu6mmoreka [JOK
OOBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2al7cc4
73 CroxeHre U BRIYATAHUC 1 bubnuoreka [JOK
OOBIKHOBEHHBIX JAPOOCH https://m.edsoo.ru/f2al7e54
74 CnoxeHre 1 BEIYMTAHUE 1 bubmuoreka [JOK
OOBIKHOBEHHBIX JAPOOCH https://m.edsoo.ru/f2a1802a
75 CnoxeHre 1 BEIYMTAHUE 1 bubmuoreka [JOK
OOBIKHOBEHHBIX JPO0OCH https://m.edsoo.ru/f2al81ce
76 CnoxeHue U BRIYUTaHUE 1 bubmuoreka [JOK
OOBIKHOBEHHBIX JAPOOCH https://m.edsoo.ru/f2a1835e
CnoxxeHue U BEIYUTAHUE
77 N 1
OOBIKHOBEHHBIX JPOOCH
CrnoxeHue U BEIYUTAHUE
78 . 1
OOBIKHOBEHHBIX JPOOCH
CnoxeHue U BEIYUTAHUE
79 N 1
OOBIKHOBEHHBIX JIpO0OCH
80 CwmemanHas 1po0b 1 bubmuoreka [JOK
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https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e

https://m.edsoo.ru/f2a1592e

bu6mmoreka [JOK
81 Cmemrannas 1poos https://m.edsoo.ru/f2al5a5a
bu6mmoreka [JOK
82 Cmemrannas 1poos https://m.edsoo.ru/f2a15b68
bubnuoreka IJOK
83 Cmemrannas 1poos https://m.edsoo.ru/f2al5e2e
YMHOKEHUE U JIeIeHuE
84 oévfl)II{KHOBIéI:IHIIj)fI JIJ[I)OI%IZI‘/'I' bubmorexa LHOK
’ https://m.edsoo.ru/f2a184e4
B3aUMHOOOpaTHBIE JIPOOH
v
85 | obmmonenmix apobeii Buiorexa LIOK
Ap ’ https://m.edso0.ru/f2a18692
B3aUMHOOOpaTHBIC JIPOOH
VYMHOXEHHE U JEIIEHUE
86 06HKHOBeHHHf Ipooeit; bubmmorera LIOK
’ https://m.edsoo.ru/f2a18a20
B3aMMHOOOpaTHBIE IPOOH
87 | obmomomsnsos spotett Brbmorerca LIOK
Ap ) https://m.edsoo.ru/f2a18b56
B3aMMHOOOpATHBIE APOOH
v
88 | oGeikmonemmbix ApoGel BuGnrorera LIOK
AP ’ https://m.edsoo.ru/f2a19088
B3aUMHOOOpaTHBIC IPOOH
v
80 | oermonermbix Apobe Bubmiorexa LIOK
Ap ) https://m.eds00.ru/f2a19560
B3aMMHOOOpaTHBIC JIPOOH
v
0 | obmmoncHmbx ApoGel Buborexa LIOK
AP ’ https://m.edsoo.ru/f2a196a0
B3aUMHOOOpaTHBIC JIPOOH
v
91 | oGemmmonermbix apobe Bubmtorexa LIOK
Apoobed, https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIC IPOOH
92 Pemenune TekcTOBBIX 3a1a4, bubmuoreka [JOK
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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
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

coaepkamux Apoou. OCHOBHBIE
3aa4u Ha Ipodu

https://m.edsoo.ru/f2al81ce

Pemenue TeKCTOBBIX 3a/ad,

bubmuoreka IJOK

93 cofiepalipx ApobH. OcHOBHEIE https:/m.edsoo.ru/f2a1835e
3aJ1a4M Ha IpooH
Pemenne TekCTOBBIX 3a/7ad,
94 coAepKalx apoou O(I:[HOBHBIC Eubmorexa TOK
ACPHKALIUX IPOOH. https://m.edsoo.ru/f2a18c5a
3a1a4u Ha Apodu
Pelienue TeKCTOBBIX 3a1a4
95 CcoJlepKaIuX apodu OC)IHO];HLIG bubmiorexa LOK
ACpAKALLIX POOH. https://m.edsoo.ru/f2a18e76
3aJ1a4M Ha IpooH
Pemenne TeKCTOBBIX 3a/7ad,
96 cozlepKalux apoou OfHOBHBIe bubmiorexa LJOK
ACPKAIIX P : https://m.edsoo.ru/f2al18f7a
3aJ1a4M Ha IpooH
Penrenne Tekcto 3aga
97 coué 1;’1& TI/I)I: . (‘)3;;‘ OCﬂH;l];HLIe bubmiorexa LOK
ACPKALIUX POOH. https://m.edsoo.ru/f2a199f2
3aJ1a4M Ha IpoOH
Pernienne TeKCTOBBIX 3a1a4,
98 CcoZlepKaIuX Ipoou O()jHOBHI)Ie Brbmorexa LHOK
ACpKAIMX NP : https://m.edsoo.ru/f2a19c2c
3aJ1a4M Ha IpooH
Pemenne TekCTOBBIX 3a/7ad,
99 coAepKalx apoou O(I:[HOBHBIG Brebmorexa [IOK
ACPAKALLUX IPOOH. https://m.edsoo.ru/f2alaldé
3aa4u Ha Apodu
Pelienue TeKCTOBBIX 3a1a4
100 CoJIepKaIUX Ipodu OC)IHO]’BHLIG Eubmorexa TOK
ACpAKALLIX POOH. https://m.edsoo.ru/f2ala2ee
3a/1a4M Ha IpoOH
IIpumeHnenne OYKB IS 3aIIUCHA
101 MEIl)TeMaTI/I'—IeCKIZ; Bli AKEHUN U bubmiorexa LJOK
. p https://m.edsoo.ru/f2ala3fc
PEIOKCHUI
[Ipumenenue OyKB /115 3aTTUCH
102 MaTeMaTUYECKUX BBIPDAKEHUN U

IPEII0KCHUMN
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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/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc

Kontponbnas pabora no reme

bubnuoreka [JOK

103 "OOBIKHOBEHHBIE ApoOH" https://m.edsoo.ru/f2ala5le
M .
104 | Uermpixyronsmms BuGmiorexa LIOK
pexyr i https://m.edsoo.ru/f2a16ae0
PSIMOYT OJIBHUK, KBaJIpaT
M .
105 | Uermpixyronsimm BuGmioreia LIOK
pexyr > https://m.edsoo.ru/f2al6c7a
MPSIMOYTOJIbHUK, KBaJIpaT
[IpakTrueckas paborta 1mo Teme
"ITocTpoeHne NpsIMOYT OJIbHUKA C bubmmoreka [JOK
106 )
3aJIJaHHBIMU CTOPOHAMU Ha https://m.edsoo.ru/f2al6ele
HEJIMHOBaHHOM Oymare"
bu6mmoreka [JOK
107 Tpeyronprnx https://m.edsoo.ru/f2a16194
108 TpeyroibHHUK
[Lnomans 1 nepumMerp
109 f/{l;’{’gsyrgizgﬁﬁﬁf COCTaBJICHHBIX bubmioreka LIOK
T ’ https://m.edsoo.ru/f2a16fe0
U3 MPSIMOYT OJIbHUKOB, €IMHUIIBI
M3MEPEHHUsI TUIOIIA TN
[Lnomane 1 nepumerp
110 EII’{’;“;EYF(?E:EEE;H COCTaBJIEHHBIX Bubmaorexa HOK
T ’ https://m.edsoo.ru/f2a17184
U3 MPSIMOYT OJIbHUKOB, €IMHUIIBI
M3MEPEHHUs TUIONIA TN
[Lnomane 1 nepumerp
oyTo. a
111 fdf{;:)hlfozrroﬁigll:IIEOBH COCTaBJIEHHBIX bubmorexa LIOK
’ https://m.edsoo.ru/f2a17328
U3 MPSIMOYT OJIbHUKOB, €IMHUIIBI
M3MEPEHHUS TUIONIA TN
bubnuoreka IJOK
112 Tlepumetp MHOrOYroNbHIKa https://m.edsoo.ru/f2a1691e
113 [TepumeTp MHOTOYTOJILHUKA
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https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e

bubnuoreka [JOK

114 Jecatnyanas 3anuck apoodeid https://m.edsoo.ru/f2alb55e
115 Jecsatuunas 3anuck apodeit ]r?t?;?sj?ll;lr?f:é(sigr(akale?e
196 | Jlccamunas sanucs apodeit ipsimedsooZatfe
117 CpaBHEHHE IECATUYHBIX Ipo0ei Et?g?ﬁﬁquggigﬁ/lﬁzalmga
118 CpaBHEHHE TECATUYHBIX Ipo0ei Egg?;ﬁfg;ggﬁzﬂcege
119 CpaBHEHHE IECATUYHBIX Ipo0ei Egg?ﬁﬁfgg&gg}éalcboz
120 CpaBHeHHE IeCATUYHBIX Tpo0ei Egg?;;&fg;gﬁﬁzﬂccze
121 CpaBHeHHUE IECATUYHBIX APOOEi

122 JleficTBUS C NECATHUHBIME IPOOSMU Eggﬁfﬁgﬁﬁzmm
123 JleficTBHS C TECATUYHBIMH IPOOSIMHU nggﬁﬁfg&gﬁﬁzﬂcfaz
124 JleficTBHS C TECATUYHBIMH IPOOSIMHU Et?g?;g:g;gﬁ/lﬁzaldlu
125 JleficTBUS ¢ NECATUUHBIMH IPpOOSIMU Et?g?ﬁﬁqugszgr(a/}?zﬂdﬂﬁ
126 JleficTBUS C NECATUUHBIMH IpOOSIMU Eggﬁggg&ggﬁalds&
127 JleiicTBUS C IECATUIHBIMH IPOOSIMU Et?g?;;T:;%ESﬁZaldﬁo
128 JleiicTBuUs C IECATUYHBIMU IPOOSIMU Egg?ﬁ;?:;%grouﬁzald%e
129 JleficTBUS C NECATHUHBIME IPOOSMU Egg?;;&f;%ggﬁzﬂd%z
130 JleiicTBuUs C IECATUYHBIMU APOOSIMU bubmorexa [OK

https://m.edsoo.ru/f2alda7a
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https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a

bubnuoreka [JOK

131 JleficTBHS € IECATHYHBIMU IPOOSMU https://m.edsoo.ru/f2al1db88
132 JleficTBUS C NECATHUHBIME IPOOSMU Egg?ﬁﬁfg&%grou/l?z;ﬂeom
133 JleficTBHS C IECATUYHBIMH JAPOOSIMHU Eggﬁfg&gﬁﬁzﬂemo
134 JleficTBHS C IECATUYHBIMH JIPOOSIMHU Et?g?;&?:é(;gﬁ/lﬁzalezag
135 JleificTBUS ¢ NECATUUHBIMH IPOOSIMU Et?g?ﬁﬁfggsigr(a}éalewa
136 JleiicTBUS C NECATUUHBIMH IPpOOSIMU Et?g?;&?:é(si)ggﬁzﬂeﬁz
137 JleiicTBUS C IECATUIHBIMH IPOOSIMU Egg?;%f;%ggﬁzaleﬁz
138 JleiicTBuUs C IECATUYHBIMU IPOOSIMU ]}?t?g?;%?:;%ggﬁzaleﬁ(s
139 JleficTBUS C NECATHUHBIME IPOOSMU Egg?;;&f;%gg/%algm
140 JleficTBHS C IECATUYHBIMH APOOSIMHU
141 OKpyTJIeHHE NECATUIHBIX TPOOEH Et?&?ﬁ&?ggsigﬁllﬁhle&ﬁ
142 OxpyrieHne AeCITHIHBIX Jpobeit ﬁ?ﬁffﬁffé(sifﬁﬁzalebso
143 OxpyrieHne AeCITHIHBIX Jpobeii Et?[i?;g:cljﬁ)grou/}éalec%
144 Oxkpyrienue JecITUYHBIX ApooOeit
145 | conepmanuns ot Ocnome e ot
o a8 aboba ttps://m.edsoo.ru/f2aled8a
146 | conepmanuns apobn. Oenome T

3aJ1a4M Ha JIpooH

https://m.edsoo.ru/f2alefl0
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https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10

Pelienne TeKCTOBBIX 3aja4,

147 conepkanux Apoou. OCHOBHBIE bubmmorexa [IOK
) https://m.edsoo.ru/f2a1f028
3aJ1a4M Ha IpooH
P
148 Cgﬂéeli’l; TE)IECTOEEZ Soafligl;HHe bubmorexa LOK
ACPKAIIIX IPOOH. https://m.edsoo.ru/f2a1f136
3a1a4u Ha Apodu
Pelrenune TeKCTOBBIX 3a/1a4,
149 coaepkaiux Apoou. OCHOBHBIE
3aJ1a4M Ha Ipoou
Pemenne TeKCTOBBIX 3a/ad,
150 cojiepkanux Apoou. OCHOBHBIE
3aJ1a4M Ha IpooH
151 KontponbHas pabora o reme bubnuoreka ITOK
"JlecsiTuaHbIC IPOOH" https://m.edsoo.ru/f2al1f23a
p ) A https://m.edsoo.ru/f2ala69a
IIPOCTPAHCTBEHHBIX TEJl
M . U300
153 | mororpammmos. Mozgomn BuGnorexa LIOK
p ) a https://m.edsoo.ru/f2alad?a
IPOCTPAHCTBEHHBIX TEJ
I -
Yo. p Y https://m.edsoo.ru/f2a1a802
napajuieenuneaa
n o
Yo PTIH Ky https://m.edso0.ru/f2a1a924
napajuieenuneaa
156 [TpakTuyeckas pabora 1o reme bubmmoreka [JOK
"Pa3BépTka Kyda" https://m.edsoo.ru/f2alaef6
157 O0BEM Kyba, TPSIMOYTOJIEHOTO bubnmoreka [JOK
napajuienenuneaa https://m.edsoo.ru/f2alb09a
158 O06béM Kyba, IPSIMOYTOJILHOT O bubnuoreka LIOK

napauiCICIumIcaa

https://m.edsoo.ru/f2a1b248
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https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248

O06BEM Kyba, IPAMOYTOJILHOTO

159
napajuiecnuneaa
160 O06BEM Kyba, IPAMOYTOJILHOTO
napaJuresieume1a
HOBTO CHHUEC OCHOBHBIX HOHSITI/Iﬁ H
161 METO, (I:B Kypca 5 Kitacca Bubmmoreka [IOK
a P N ’ https://m.edsoo.ru/f2a1f76¢c
0000111eHE 3HAHUHA
HOBTO CHHUEC OCHOBHBIX HOH?ITI/Iﬁ H
162 METO, (I))B Kypca 5 kitacca brbmorexa HOK
a yP N ’ https://m.edsoo.ru/f2a1f924
00001IeHNe 3HAHUI
[ToBTOpEHUE OCHOBHBIX HOHATHUA U
163 METO, (1:))13 Kypca 5 Kitacca brbmiorexa LIOK
A yp N ’ https://m.edsoo.ru/f2alfaaa
0000111eHNE 3HAHUHA
HOBTO CHHUEC OCHOBHBIX HOHSITPIFI H
164 METO, (I:B Kypca 5 kiacca brbmiorexa LIOK
A P N ’ https://m.edsoo.ru/f2al1fc08
000011IeHNe 3HAHUI
IToBTOpEHME OCHOBHEIX ITOHSITHHN U
165 METO EB Kypca 5 Kiacca brbmorexa HOK
I yP N ’ https://m.edsoo.ru/f2alfeec
0000111eHNE 3HAHUHA
HOBTO CHHUEC OCHOBHBIX HOHSITI/Iﬁ H
166 METO, (I:B Kypca 5 Kitacca Bubmuoreka LIOK
A P N ’ https://m.edsoo.ru/f2a200a4
0000111eHNE 3HAHUHA
167 Htorosas koHTposbHAs paboTa
HOBTO CHHUEC OCHOBHBIX HOHSITPIFI H
168 METO, (I))B Kypca 5 kiacca brbmorexa LHOK
- M N ’ https://m.edsoo.ru/f2a201f38
0000111eHNE 3HAHUNA
IToBTOpEHME OCHOBHEIX ITOHITHHN U
169 METO EB Kypca 5 Kiacca brbmorexa HOK
H yP N ’ https://m.edsoo0.ru/f2a20388
00001IeHNE 3HAHUI
[ToBTOpEHUE OCHOBHBIX HOHATHUA U
P bubmuoreka IJOK
170 METOJIOB Kypca 5 Kiacca,

0000111eHNE 3HAHUH

https://m.edsoo.ru/f2a2069¢
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170

45



6 KJIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO;TP OJIbHBIC HpﬁaKT"quK"e u3ydeHusi = oOpa3oBaTesbHbIE
padoThI padoThI pecypeb
ApudmMernueckue TeUCTBUS C
bubmuoreka [JOK
1 MHé)eraqHHMH HATYpaJIbHLIMH 1 https://m.edsoo.ru/f2a208ec
YUCIaMU
Apudmernueckue IeiCTBUS C
2 MHOTO3HAYHBIMHU HATYPATbHBIMU 1 BH6J_IHOTeKa LHOK
AN https://m.edsoo.ru/f2a20aea
Apudmerndeckue IeHCTBUS C
bub6mmorekxa [JOK
3 f;g;;;iaqHHMH HATypaJlbHbIMH 1 https://m.edsoo.ru/f2a2140e
ApudmMernueckue TeUCTBUS C
bubnuoreka [JOK
4 MHé)r?HaqHHMH HaTypaJIbHBIMU 1 https://m.edsoo.ru/f2a21580
YUCIaMU
Apudmernaeckue IeHCTBUS C
5 MHOT'03HAYHBIMH HATYPaTbHBIMU 1 EH6J_1HOTeKa LOK
qMCTAMIL https://m.edsoo.ru/f2a216de
ApudmMernueckue TeUCTBUS C
bu6nmoreka [JOK
6 MHSFSSHMHHMH HATypaIbHbIMA 1 https://m.edsoo.ru/f2a2180a
YUCIIaMU
7 YucnoBble BBIpaXEHMs], TOPAIOK 1 bubnuoreka [TOK
NEWCTBUI, NCIIOJIB30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
8 Yucnoble BBIpaXEHUs], TOPSI0K 1 bubmuoreka [IOK
IEWCTBUI, NCIIOJIH30BaHNE CKOOOK https://m.edsoo.ru/f2a20d6a
9 UucnoBble BBIPAKESHHSI, TOPSTOK 1
IEWCTBUI, NCIIOJIH30BaHNE CKOOOK
10 UwncnoBble BRIPAKECHHSI, TOPSTOK 1
JNIENCTBUI, UCITOJIb30BaHUE CKOOOK
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YuciaoBbie BBIpAKCHUA, ITIOPATOK

11 N . 1
IEWCTBUI, NCIIOJIHL30BAaHNE CKOOOK
12 OxpyrieHrue HATypadbHbBIX YHUCET 1 bubmiorexa LIOK
pyr YP https://m.edsoo.ru/f2a21274
13 OkpyrieHue HaTypaJbHbIX YUCEI 1
14 OxkpyrieHne HaTypaJbHbIX YUCE 1
€JINTENN U KpaTHBIE YNCIIA;
15 5an6onbmm71 56 Wi IeJIUTENh U 1 Bubmaorexa HOK
THHH I https://m.edsoo.ru/f2a22a3e
HaMMEHbIIIee 00IIee KpaTHOS
€JINTENN U KpaTHBIE YHCIIA;
16 Ean6onbumﬁ (126 Wl IeJINTEIND U 1 bubmiorexa LIOK
T 1 https://m.edsoo.ru/f2a22b9c
HaWMEHbIIIee 00111ee KpaTHOE
€JINTENN U KpaTHBIE YHCIIA;
17 EaI/I60JH,HH/H7I 56 WU JEeIUTENb U 1 Bubmzorexa LIOK
THHH 1 https://m.edsoo.ru/f2a2340c
HaWMEHbIIIee 001Iee KpaTHOE
Jlenutenu U KpaTHBIC YMCIa;
18 HanOONbIINI 00U IEUTEND U 1
HaWMeHbIIIee 00IIIee KPaTHOE
JlenuTenu v KpaTHbBIE YNCTA;
19 HaOOJIBIIMHA 001U JEIUTENh U 1
HaWMEHbIIIee 0011ee KpaTHOe
JlenuTenu v KpaTHbBIC YNCIIA;
20 HanOONbINNI OOIUI TEIUTENIh U 1
HaMMEHbIIIee 00IIee KpaTHOE
21 JemuMOCTh CYMMBI U 1 bubmuoreka [JOK
IIPOU3BEACHUSA https://m.edsoo.ru/f2a22d2c
29 JlenuMocTh CyMMBI U 1 bubnuoreka [TOK
MPOU3BENCHUS https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ octaTkom 1
bubmmoreka [JOK
24 Henenne c ocratkom 1 https://m.edsoo.ru/f2a24104
25 Perienne TeKCTOBBIX 3a7a4 1 bubmmoreka [JOK
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https://m.edsoo.ru/f2a21e90

bu6mmoreka [JOK
26 PeIIeHue TeKCTOBEIX 33121 https://m.edsoo.ru/f2a2226e
27 Penenne TeKCTOBBIX 3a1a4 BH6J_1HOTeKa HOK
https://m.edsoo.ru/f2a22412
28 Pemenne TeKCTOBBIX 3a7a4 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/f2a226e2
29 Perienue TeKCTOBEIX 3a7a4 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/f2a228a4
30 KontponbHas pabora 1no reme bubmuoreka [IOK
"HarypanbHbie uncia" https://m.edsoo.ru/f2a242a8
31 [TepnieHIUKYIISIpHBIC TIPSIMBIC BH6J_IHOTeKa LOK
https://m.edsoo.ru/f2a24442
32 IlepneHuKynsspHBIE IPSIMBIE BH6J_1HOTeKa HOK
https://m.edsoo.ru/f2a24596
33 [TapannenpHble npsiMble BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a248d4
34 [TapannensHbIe IpsSIMbIS BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a24a32
Paccrositnue mexnay 1Bymst
35 TOYKaMH, OT TOUYKH J0 MPSIMOH, bubnuoreka [JOK
JUIMHA MapuIpyTa Ha KBaJpaTHON https://m.edsoo.ru/f2a24776
CETKE
Paccrosinue mexnay nBymst
36 TOYKaMH, OT TOYKH [0 TIPSIMOH,
JUTMHA MapuIpyTa Ha KBaJApaTHOU
CCTKE
Paccrosinue mexny nBymst
37 TOYKAMH, OT TOYKH JI0 MIPSMOM, bu6mmoreka [JOK
JUTMHA MapuIpyTa Ha KBaJpaTHON https://m.edsoo.ru/f2a24eb0
CETKE
38 OObIKHOBEHHAs! APOOB, OCHOBHOE bubnuoreka [IOK

CBOMCTBO JIpoOH, COKpAIICHUE

https://m.edsoo.ru/f2a261fc
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npobeit

OObIKHOBEHHAs! APOOH, OCHOBHOE

bubnuoreka [JOK

39 C‘;‘(’)‘gceTUBO Apodu, cokpaiieue https://m.eds00.ru/f2a26670
i i
OObIKHOBEHHAs IpOOb, OCHOBHOE Bu6morexa LIOK
40 CBOIgCTVBO ApoOH, CoKpatleHHe https://m.edsoo.ru/f2a26936
apo0eit
OO6bIKHOBEHHAs APOOH, OCHOBHOE Bu6morexa LIOK
41 CBOIgCTUBO ApOOH, COKpameHne https://m.edsoo.ru/f2a26ab2
apo0eit
42 CpaBHeHME U YyHIOpsI0UMBAHUE bubnuoreka [JOK
apooeit https://m.edsoo.ru/f2a2721e
43 CpaBHeHME U YIIOpsI0YMBAHUE bubnuoreka [JOK
npobeit https://m.edsoo.ru/f2a2749e
44 CpaBHeHME U YIIOpsI0UMBAHUE bubnmoreka [JOK
npooOeit https://m.edsoo.ru/f2a275ac
45 JlecsaTHUHBIE APOOH U METPHUECKas bubmuoreka [TOK
cHUCTEMa MEpP https://m.edsoo.ru/f2a2638c
16 JlecsiTuuHbIe APOOU U METPUIECKAs
cucTeMa Mep
Apudmernueckue n1eicTBUS ¢ Bu6morexa LIOK
47 O6I)Ié<HOBeHHBIMI/I " JeCATUIHBIMHA https://m.edso0.ru/f2a276c4
IpoosiMu
ApudmMernueckue TeUCTBUS C BuGmorexa LIOK
48 OGH%(HOBGHHLIMI/I U IeCATUYHBIMHU https://m.edsoo.ru/f2a277dc
IpoOsIMH
Apudmernueckue neiicTBus ¢ Bu6morexa LIOK
49 nglgHOBeHHHMH H CCATHIHEIMH https://m.edsoo.ru/f2a27d40
IPOOSIMH
Apudmernueckue neiicTBus ¢ Bu6morexa LIOK
50 OOBIKHOBEHHBIMH U JCCATUIHBIMU

JpOoOsSIMH

https://m.edsoo.ru/f2a27ec6
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Apudmernueckue neiicTBus ¢

51 OOBIKHOBEHHBIMU U NECATUUYHBIMU 1 brbmioreka LIOK
https://m.edsoo.ru/f2a27c00
Ipo0siMuU
bubmuoreka [JOK
52 Ornowenne 1 https://m.edsoo.ru/f2a282c2
53 OTHolIeHne 1
bubnuoreka [JOK
54 Jlenenue B JaHHOM OTHOLICHUH 1 https://m.eds00.ru/f2a28448
55 JleneHre B JaHHOM OTHOILIICHHH 1
bu6mmoreka [JOK
56 Macuurad, nporopuus 1 https://m.edsoo.ru/f2a28a7e
bu6mmoreka [JOK
57 MacTab, nponopuus 1 https://m.edsoo.ru/f2a28c22
bubmuoreka IJOK
58 llossTHe NpoeHTa 1 https://m.edsoo.ru/f2a28d76
bubnuoreka IJOK
59 lossTHe MporeHTa 1 https://m.edsoo.ru/f2a28efc
B
60 | pemmummslu nemmm 0 & 1 BuGmorexa LIOK
https://m.edsoo.ru/f2a29064
MIPOIICHTY
B
61 memmmmet nneamumN 10 €8 1 BuGmiorexa LIOK
https://m.edsoo.ru/f2a291e0
MIPOLICHTY
Brruncnenue npoieHTa ot
62 BEJINYUHBI U BEJIMYUHEI 11O €6 1
MIPOIEHTY
Brrunciienue npoueHTa ot
63 BEJIMUMHBI ¥ BEJIMYUHEI 110 €€ 1
MIPOLICHTY
64 Pemenne TekcTOBBIX 3324, 1 bubmuoreka [JOK
COJIepKaIINX APOOU U TMPOIICHTHI https://m.edsoo.ru/f2a26512
65 Perienne TeKCTOBBIX 3aj1a4, 1 bubnuoreka [JOK
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coJiepyKaluX APOOH M MPOICHTHI

https://m.edsoo.ru/f2a2818c

66 Pemenne TekcTOBBIX 3324, bubmuoreka [JOK
COJIepIKaIIMX APOOU U MPOIICHTHI https://m.edsoo.ru/f2a29546
67 Pemrenune TekcToBBIX 3a1a4, bubmuoreka [JOK
COJIepIKaIIMX APOOU U TMPOIICHTHI https://m.edsoo.ru/f2a29a46
68 Kontponbnas pabota no reme bubnuoreka [IOK
"IIpoou" https://m.edsoo.ru/f2a29d34
IT
o | mmmapmie e B morea 10K
N ,,H Py https://m.edsoo.ru/f2a29bea
e nmameTpy
70 Ocesas cummertpus. LlentpanpHas bubnuorexa [JOK
CUMMETpHUS https://m.edsoo.ru/f2a2509a
7 Ocesas cummertpus. LlentpanpHas bubnuorexa [JOK
CUMMETPHUS https://m.edsoo.ru/f2a25428
bu6mmoreka [JOK
72 [TocTpoeHre CUMMETPUIHBIX QUTYD https://m.edsoo.ru/f2a252¢a
bubmuoreka IJOK
3 TocTpoenue cHMMETpHIHBIX (uryp https://m.edsoo.ru/f2a257fc
74 [TpakTuaeckas pabota 1mo Teme bubmuoreka IJOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598c
75 CummeTpust B IPOCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/f2a25ae0
[Tpumenenne 6 3armc
76 M:THel\:/[aI;I/IIEZCKJ)I: zlfllg;)xeﬁﬁﬁﬂn bubmiorexa LIOK
. https://m.edsoo.ru/f2a2b274
MIPETIOKCHHI
77 bykBeHHBIE BbIpaXkeHUs 1 bubnuoreka ITOK
YHCJIOBBIE ITOACTAaHOBKU https://m.edsoo.ru/f2a2b972
bykse € paBEHCTBA
78 Ha}lf;({(]?mf:{lné) HEI/II;IBziT;IOFO bubmorexa LIOK
https://m.edsoo.ru/f2a2bada
KOMITOHEHTA
79 bykBeHHbIE paBEHCTBA, bubmuoreka [TOK

HaXO0XICHUEC HCU3BCCTHOI'O

https://m.edsoo.ru/f2a2bbe8
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KOMIIOHCHTA

80 Dopmystet ! ﬁt?;?s?ﬁr%?ggs%grca}éa%dm
81 Dopmyiiel ! Et?&?ﬁ&?ggsigrcalléa%em
82 YeTsIpEXYTroNbHUK, IPUMEPHI 1 bubnuoreka [IOK
YEThIPEX YT OJIbHUKOB https://m.edsoo.ru/f2a2al9e
8 | caofima cropon, yracm, ) BuGmorera LIOK
J— ’ ’ https://m.edsoo.ru/f2a2a2f2
[IpssMoyTONbHUK, KBaApAT:
84 CBOICTBA CTOPOH, YTJIOB, 1
JraroHanei
85 N3mepenue yrinos. Buabt 1 bubmmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3mepenue yrios. Bunbl 1 bubnuoreka LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 | Tepumerp mioroyronbiuika ! ipsimdsoo 22960
88 [TepuMeTp MHOIOYTOJIbHHKA 1
89 [Tnomane Gurypsr 1
90 [Tnomanas Ghurypst 1
91 dopmyIibl IepUMeETpa U IJI0HIaAu 1
MPSIMOYTOJIbHUKA
92 dopmyIbl IEpUMETpa U MII0HIaAN 1
MPSIMOYTOJIbHUKA
[TpubnmxE€HHOE U3MepeHne
3 IO IU PUTYp 1
94 [TpakTrueckast pabota 1mo Teme 1 bubnuoreka [IOK
"[1momans kpyra" https://m.edsoo.ru/f2a2ae8c
95 Kontponbnas pabota no reme 1

"BoipaxkeHus ¢ OykBaMu. OUrypsl
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Ha IUIOCKOCTH"

96 Lenble uncna Brbmorexa [IOK
https://m.edsoo.ru/f2a2bf6c
bubnuoreka [IOK

7 Hexbre uncna https://m.edsogru/f2a2007a
bubmuorexa [[OK

%8 Henbie uncna https://m.edsogru/f2a2017e

99 Mopnyns uncia, reoMeTpudecKas bubnuoreka LIOK

HMHTEpHpETaUs MOJYJIS https://m.edsoo.ru/f2a2c886

100 Monyns uncia, reoMeTpudecKas BI/I6J:II/IOTCK3 [HOK

MHTEpHOpETaIUs MOJTYJISI https://m.edsoo.ru/f2a2ca3e
Mopyib yncia, reoMeTpuyecKas bub6mmorekxa [JOK
101 WHTEpHOpETaIs MOJYJIS https://m.edsoo.ru/f2a2cha6
102 Monyns uncina, reoMeTpudecKas
MHTEpIpETALMS MOTYJIS
103 Monynb yncia, reoMeTpruieckas
MHTEpIpETALMS MOTYJIS
104 UwnclioBbIE MPOMEKYTKH
105 [TonoxuTenpbHBIC U OTPUIIATEITLHBIE
qrcna
106 [TonoxuTtenpbHBIE U OTPHUIIATEIILHBIC
qrcna
107 CpaBHEHME NOJIOKUTEIBHBIX U bubnuoreka ITOK
OTPUILIATEJIBLHBIX YHCEII https://m.edsoo.ru/f2a2ce30
108 CpaBHeHME MOTOXKUTEIBHBIX U bubnuoreka [IOK
OTPUIIATEIBHBIX YHCEII https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MONOXKUTEIBHBIX U
OTPHULIATEIbHBIX YUCEI
110 CpaBHEHHE MONOXKUTEIHHBIX U
OTPULIATEIbHBIX YUCEI
111 CpaBHEHME MOJIOKUTEIBHBIX U

OTpUIATCIbHBIX YHUCCII
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Apudmernueckue neiicTBus ¢

112 HOJIOKUTENBHBIMA U bubinorexa LIOK
https://m.edsoo.ru/f2a2d830
OTPHUIIATEIHLHBIMH YHCIIAMHU
Apudmernueckue IeiCTBUS C
113 H(E)H(()i})I(I/ITeJIBHBIMI/I?/I bubmioreka LIOK
https://m.edsoo.ru/f2a2d984
OTPHUIIATEIHHBIMH YHCIAMHU
ApudmMeTnyeckue 1elCTBUS C
114 H(I;)JI(?))KI/ITGJILHHMI/Ii bubanorexa LIOK
https://m.edsoo.ru/f2a2dab0
OTPHUIIATEILHBIMH YK CIIAMU
ApudmeTnyeckue IeHCTBUS C
115 H(E)J'I(i)KI/ITeJ'IBHHMI/Iil/I bubunorexa LIOK
https://m.edsoo.ru/f2a2ddee
OTPUIIATEIbHBIMH YHCIAMHU
Apudmernueckue NeiiCTBUA C
116 H(I))ngKHTeJILHLIMHf/I bubnnorexa LIOK
https://m.edsoo.ru/f2a2defc
OTPHUIIATEILHBIMU YHCIIAMH
ApudMeTnyeckue 1eiCTBUS C
117 HEJIO(I))KI/ITGJIBHHMI/III[/I bubinorexa LIOK
https://m.edsoo.ru/f2a2e384
OTPUIIATEIHLHBIMH YHCIIAMU
Apudmernueckue IeiCTBUS C
118 H(E)H(()i})I(I/ITeJIBHBIMI/I?/I bubmioreka LIOK
https://m.edsoo.ru/f2a2e5f0
OTPHUIIATEIHbHBIMH YHCIAMHU
Apudmernueckue NercTBUA C
119 H(];)H(ii))KHTeHLHBIMHi bubnnorexa LIOK
https://m.edsoo.ru/f2a2e762
OTPHUIATEIILHBIMU YHCIIAMH
Apudmernyeckue 1eiCTBUS C
120 H(E)n(i)KI/ITeHLHHMHi Bubmiorexa LIOK
https://m.edsoo.ru/f2a2eb90
OTPHUIIATEIbHBIMH YHCIAMHU
Apubdmernueckue NeiiCTBUA C
121 H(I))ngKHTeJILHLIMHf/I bubnnorexa LIOK
https://m.edsoo.ru/f2a2ecf8
OTpULIATEIbHBIMH YHCIAMU
192 Apudmernueckue neiicTBus ¢ bubnuoreka [IOK

IIOJIOKHUTCIIbHBIMHU U

https://m.edsoo.ru/f2a2eel0
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OTpULIATCIbHBIMHA YK CJIAMHU

123

ApudmMernueckue TeUCTBUS C
IIOJIOKUTCIbHBIMU N
OTPHULATCIbHBIMHA YU CJIaAMHA

bubmuoreka [JOK
https://m.edsoo.ru/f2a2f248

124

Apudmernueckue neiicTBus ¢
MIOJIOKHUTEITHHBIMH U
OTPHUIATEIILHBIMH YHCIIAMH

125

Apudmernueckue AeMcTBUS C
MOJIOKUTEIbHBIMU U
OTpULIATEIbHBIMU YHCIAMU

126

Apudmernueckue neiicTBus ¢
MIOJIOKUTEbHBIMU U
OTpHILIATEIbHBIMU YHCTIAMU

127

Apudmernueckue 1eHCTBHS ¢
MOJIOKUTETBHBIMU
OTpULIATESIbHBIMU YUCIIAMU

128

ApudmMernueckue TeUCTBUS C
MOJIOKUTETHHBIMU U
OTPHULATCIbHBIMHA YU CJIaAMHA

129

Apudmernueckue neiicTBus ¢
MIOJIOKHUTEITHHBIMH U
OTPHUIATEILHBIMH YHCIIAMH

130

Apudmernueckue AeMcTBUS C
MOJIOKUTEIbHBIMU U
OTpULIATEIbHBIMU YHCIAMU

131

Pemenue TeKCTOBBIX 3a7a4

bubmuoreka [JOK
https://m.edsoo.ru/f2a3035a

132

Pemenue TeKCTOBBIX 3a7a4

bub6nuoreka [JOK
https://m.edsoo.ru/f2a304c2

133

Permrenue TeKCTOBBIX 3a1a4

bu6mmoreka [JOK
https://m.edsoo.ru/f2a305e4

134

Penrenue TEKCTOBEBIX 3a/1a4

bub6mmoreka [JOK
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KonTtponbhas pabora no remam
"byKBEHHBIE BBIPDA)KECHHUS.

135
[TonoxuTenbHbIE U OTPULIATENLHBIE
gucia"
136 IIpsimoyronbHas cuctema bubmmorexa [TOK
KOOPJMHAT HAa IMIOCKOCTH https://m.edsoo.ru/f2a30cab
137 Koopaunatel TOUKH Ha MIOCKOCTH, bu6mmoreka [JOK
abciucca U OpAMHaTa https://m.edsoo.ru/f2a311d8
138 Cronbyarbie U KpyTrOBbIC bubnuoreka LIOK
JiuarpaMMabl https://m.edsoo.ru/f2a3178c
139 [IpakTnueckas pabota 1o Teme bubnuoreka ITOK
"[loctpoenue nuarpamm’" https://m.edsoo.ru/f2a318ae
Pemrenne TeKCTOBBIX 3amad,
140 COJZIepIKaIINX JaHHBIE,
MPE/ICTAaBJICHHBIC B TA0INIIAX W HA
JTarpaMMmax
Pemenne TeKCTOBBIX 3a/ad,
141 coJiep)KaIuX JaHHBIC,
MpEJICTaBJICHHbIE B TA0INIIAX U HA
JarpaMmax
o | Rt e o 10K
Yo, 1p > [TMpaMuiIa, ye, https://m.edsoo.ru/f2a319c6
AJIUHIP, ap u cdepa
g | momoym sy B 10K
Yo, p » [MpaMuiia, ye https://m.edsoo.ru/f2a31afc
HAJIUHIP, ap u chepa
144 N3o0paskeHre mpocTpaHCTBEHHBIX bubnuoreka [IOK
¢buryp https://m.edsoo.ru/f2a3206a
N3o0paskeHre mpocTpaHCTBEHHBIX
145
¢uryp
146 [Tpumepsl pa3BEPTOK
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MHOTOTPAaHHHUKOB, IUJIMH/PA U
KOHYyca

[TpakTuyeckas pabora 1o reme

bubmuoreka IJOK

147 "Cospanue mozeneH https://m.edsoo.ru/f2a3252e
MIPOCTPAHCTBEHHBIX Guryp"

148 [TousTue 06bEMa; eTMHUITHI bu6mmoreka [JOK
HU3MepeHus o0bEMa https://m.edsoo.ru/f2a321c8
OO0OBEM IIPSIMOYTOJILHOTO

149 napanneg)ennn}gﬂa Ky0a, hopmyIbl Erzbmiorexa LJOK

N ’ ’ https://m.edsoo.ru/f2a3234e

00BéMa
O0BEM IPSIMOYTOJIEHOTO

150 napaenenumnena, kyoa, gopmyIsl
00BEMa
[ToBTOpEHNE OCHOBHBIX MOHATHI H

151 METOJIOB KYpCOB 5 U 6 KJ1accoB, bub6nuoreka [JOK
0000IIICHNE U CHCTEMATH3aLIH https://m.edsoo.ru/f2a328f8
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U

159 METOJI0B KYpCcOB 5 1 6 KJaccos, bubnuoreka LIOK
0000111eHE ¥ cCUCTEMaTU3aLIHs https://m.edsoo.ru/f2a32a9c
3HAHUM
[ToBTOpEHKE OCHOBHBIX MOHATUI U

153 METOJ0B KYpCcOB 5 1 6 KJ1accos, bubmumoreka [IOK
0000IIIeHNE U CHCTEMAaTH3aIUs https://m.edsoo.ru/f2a32bd2
3HaHHUHI
[ToBTOpEHNE OCHOBHBIX MTOHATHI H

154 METO/I0B KYpCOB 5 U 6 KJIaccoB, bu6nuoreka [JOK
0000IIICHNE U CHCTEMATH3aIIH https://m.edsoo.ru/f2a3312c
3HAHUH
[ToBTOpEeHVE OCHOBHBIX MOHITHIA U

155 METO/I0B KypCOB 5 U 6 KJIaCCOB, bubnuoreka ITOK

000011IeHrE ¥ cUCTEMaTU3alUs
3HAaHUU

https://m.edsoo.ru/f2a33352
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HOBTOpeHI/Ie OCHOBHBIX IIOHATHI U

156 METOJI0B KypCcOB 5 1 6 KJaccos, bubmmoreka [JOK
000011IeHE ¥ CUCTEMAaTU3aIIHs https://m.edso0.ru/f2a33596
3HAHUM
[ToBTOpEHKE OCHOBHBIX MMOHATUI U

157 METOJ0B KypcOB 5 1 6 KJaccos, bubnuoreka [TOK
000011IeHrEe U CUCTEMAaTU3aIA https://m.edso0.ru/f2a33780
3HaHHUHI
[ToBTOpEHME OCHOBHBIX MTOHATHH H

158 METOJIOB KYpCOB 5 U 6 KJ1acCoB, bubnuoreka [JOK
0000IIICHNE U CHCTEMATH3aIIH https://m.edsoo.ru/f2a338h6
3HAHHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U

159 METOJI0B KYpCOB 5 1 6 KJaccos, bubnuoreka [IOK
000011IeHrE ¥ cUCTeMaTU3aLUs https://m.edsoo.ru/f2a339ce
3HAHUM
[ToBTOpEHKE OCHOBHBIX MTOHATUN U

160 METOJ0B KypCcOB 5 1 6 KJaccos, bubnumoreka [IOK
0000IIIEHNE U CUCTEMATHU3AIUS https://m.edsoo.ru/f2a33ad2
3HAHUM
[ToBTOpEHKE OCHOBHBIX MOHATUI U

161 METO/I0B KYypCOB 5 U 6 KJIacCoB, bu6nuoreka [JOK
0000IIICHNE U CHCTEMATH3aIIH https://m.edsoo.ru/f2a33bd6
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI H

162 METOJIOB KYpCOB 5 U 6 KJ1accoB, bub6nmoreka [JOK
0000111eHYE ¥ cUCTeMaTU3alHs https://m.edsoo.ru/f2a33f46
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U

163 METOJI0B KypCOB 5 U 6 KIIacCoB, bubnnoreka IIOK
000011IeHNE U CUCTEMAaTU3aIIHs https://m.edsoo.ru/f2a340b8
3HAHUM

164 [ToBTOpEHKE OCHOBHBIX IOHATUH H bubnmoreka [JOK
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METO/IOB KypCcOB 5 U 6 KJ1acCoB,
0000IIIEHYE ¥ CUCTEMATU3ALIUS
3HAaHUHU

https://m.edsoo.ru/f2a3420c

[ToBTOpEHME OCHOBHBIX MOHSATUN U
METOJIOB KYpCOB 5 U 6 KJ1accoB,

bu6nuoreka [JOK

165 0000IICHNE U CHCTEMATH3aLIH 1 https://m.edsoo.ru/f2a3432e
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH 1

166 METOJI0B KYpCOB 5 1 6 KJaccos, 1 bubnuoreka [IOK
0000111eHE ¥ cCUCTEMaTU3aLIHs https://m.edsoo.ru/f2a34478
3HAHUM

167 Htorosas KoHTposibHas paboTa 1
[ToBTOpEHME OCHOBHBIX MTOHATHI H

168 METO/I0B KYpCOB 5 U 6 KJIacCOB, 1 bubnuoreka [JOK
0000II[cHNE U CHCTEMATH3aIIH https://m.edsoo.ru/f2a3482¢
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI H

169 METO/I0B KypCOB 5 U 6 KJIacCOB, 1 bubnuoreka ITOK
0000IIICHNE U CHCTEMATH3aLIH https://m.edsoo.ru/f2a34950
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U

170 METO/I0B KYpCOB 5 U 6 KJIaCCOB, 1 bubmuoreka IJOK
000011IeHE ¥ CUCTEMAaTU3aIIHs https://m.edsoo.ru/f2a34d2e
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOI'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBS3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. Maremaruka: 5-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK: B 2 yacTsX, 5 kinacc/ Bunenkun H. A1,
XKoxos B.U., YecnokoB A.C. u apyrue, AkiroHepHoe o0mecTBo «M31aTenscTBo
«IIpocBenieHue»

2. Marematuka: 6-if kiacc: 6a30Bblif ypoBeHb: yueOHUK: B 2 yacTsx, 6 kinacc/ Bunenkun H. A1,
’Koxor B.U., UecnokoB A.C. u npyrue, AkiimoHnepHoe oomiectBo «M3narenpcTBo
«IIpocBenieHue»

3. JlumakTudeckre MaTepHalsl o MaTeMartuke: 5 kinacc:nmpakTukyM. A.C.UecHOKOB,
K.1U.Hemkos

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. OOyuenue maTemaTuke B 5-6 kinaccax. Meroandeckoe rmocodue k yueonuky H. S1.
Bunenkuna u gp. ®I'OC

INU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

1.

o Bk

SKnacce (https://www.yaklass.ru/)

bu6muoreka ITOK (https://lesson.edu.ru/lesson)

VYuu py (https://uchi.ru)
Caoam T'MA: PEIY BIIP, OI'D, EI'D, I'BD u LT (https://sdamgia.ru)
Math100.ru (https://math100.ru
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OEJNEPAJIBHAS PABOYASA ITIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

AnreOpa SBJISIETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO 0O0IIero oOpa3oBaHUs: OHA
O6€CH€‘II/IBaeT HU3YUYCHUC JPYIUX AUCHUIUIMH, KaK CCTCCTBCHHO-HAYYHOI'o, TaK W TYMaHUTApPHOI'O
IIUKJIOB, €€ OCBOCHHME HEOOXOAMMO i TPONODKEHUS OO0pa3oBaHHS U B TIOBCETHEBHOM
xu3HU.PazBuTHe y 0oOy4aromuxcs HAYYHBIX MPEACTABICHUH O MPOUCXOXKICHUW H CYNIHOCTH
anreOpandyeckux aOCTpakUui, crocobe oTpakeHUsIMaTeMaTHYECKON HAyKOH SIBJIEHUI M MPOLIECCOB B
IpHUpoJIe U OOIIECTBE, POIM MAaTEMATUYECKOTO MOJEIMPOBAHMS B HAYYHOM IO3HAHMM U B NPAKTUKE
CIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI M KAYECTB MBIIIICHHS, HEOOXOAUMBIX IS
aJlanTaly B COBpeMEHHOM IMppoBoM odiiectBe. M3yueHue anredpel oOecrieynBaeTpa3BUTHE YMEHUS
Ha6JIIOIIaTI>, CpaBHHUBAaTh, HAXOAUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTH MBIIIJICHUA, cocoOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBaTh CBOM JICHCTBUS W BBIBOIBI, ()OPMYJIHPOBATH YTBEPKICHHUS.
OcBoenne kypca anreOpsl 00ecreyuBaeT Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS OOYYalOIIMXCs: OHHU
UCHOJBb3YIOT JEAYKTHUBHBIE W HMHAYKTHUBHBIE pacCyXJIeHHus, O00OIIeHHE U KOHKPETU3ALHUIO,
aOctparupoBanue u aHajmoruro. OOydeHwe anreOpe MpeanoyiaraeT 3HAYMTEIbHBIH  00BEM
CaMOCTOSITEIILHOM JICATEIBHOCTH 00YYarOIINXCs, TOITOMY CAMOCTOSTEIbHOE PEIICHUE 3a/1a4 SIBIISICTCS
peanu3alnyen eaTelbHOCTHOTO MPUHIIUIIA 00ydEHHSL.

B cTpykType mporpammbl yueOHOro Kypca «Anredpa» Uit OCHOBHOrO oOmiero oOpa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEITHbHO-METOANYESCKHIE JTMHUU:

«Yucna v BBIYUCICHUS», «ANredpanuecKie BRIPaKEHU», «Y paBHEHHUSI U HEPABEHCTBAY,

«Dyaknumy. Kaxkmas w3 3TUX COIepKaTeIbHO-METOMUYECKUX JIMHHUA Pa3BUBACTCS HA MPOTSHKEHUH
TPEX JIET U3y4eHHs Kypca, B3aWMOJICHCTBYsS C APYTUMH €ro JTUHHSIMH. B Xome mzydeHus y4eOHOro
Kypca 06y‘-IaIOH_[I/IMC$I MNPUXOAUTCS JIOTUUCCKH PACCYKAATh, UCIIOJIL30BATh TeopeTHKO-MHOH(eCTBeHHLIfI
S3BIK. B CBSI3H € 3TUM B ITporpamMmy yueOHOro Kypca « Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NPE/ICTABJICHHBIC BO BCEX OCHOBHBIX pa3feliaXx MaTeMaTHYeCKOro oOpa30BaHUS M CIIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYarOIIMMHUCS OCHOB YHMBEPCAJIBHOTO MAaTeMaTH4eCKOro s3bika. CopepikaTeslbHOW U
CTPYKTYpPHOI 0COOEHHOCTBIO Y4eOHOr0 Kypca «Anredpay sIBISIETCIEro HHTErPUPOBAHHBIN XapakTep.

Conepxxanne nuHUH «YUClIa W BBIYHUCICHUS» CIY)KUT OCHOBOW Uil JTAIIBHEHINErO H3y4YCHHS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTMYECKOrO MBINUICHUS, (HOPMHUPOBAHUIO
YMCHUSA ITOJIB30BATHCA aJITOPUTMAMHU, a TAKIKE HpI/IO6pCT€HI/IIO MPAKTUYCCKUX HABBLIKOB, H€O6XOILI/IMBIX
JUTSl TOBCETHEBHOM JKM3HU. Pa3BUTHE OHATHS O YMCIIe HAa YPOBHE OCHOBHOT'O OOIIEro OOpa3oBaHHS
CBS3aHOC pAlMOHATBHBIMU W HWPPALMOHATBHBIMH YHUCIAMHU, (QOPMHpPOBAHHEM TPEICTABICHUN O
JEWCTBUTENIFHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CpeJHEMY OO0IemMy
00pa3oBaHMIO.

ConepxaHue NBYX alnreOpandecKux JIMHUN — «AnreOpandecKue BBIPAXKEHUSI» U
«YpaBHEHUS M HEPABEHCTBAa» CHOCOOCTBYET (OPMHPOBAHUIO y OOYYAIOIIUMXCS MaTeMaTHYecKOro
anmapara, HeOOXOAMMOIO JJsi pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX NMPEAMETOB U IPAKTUKO-
OpPMEHTUPOBAHHBIX 3azady. Ha ypoBHe oOCHOBHOro ooOuiero o0pa3oBaHMs Y4eOHbBI Marepuanl
TPYNIIUPYETCsS BOKPYT PAllMOHAIBHBIX BhIpaXKeHUH. AnreOpa JIeMOHCTpUPYET 3HAU€HHWE MaTeMaTHUKU
KaK Si3bIKa JJIsl MIOCTPOEHUSI MAaTeMaTHYECKUX MOJIeNel, OMMCaHusl MPOLECCOB U SIBJICHUNM peaibHOro
mupa. B 3anaunobyuenus anredpe BXOAAT TakKe JaJIbHENIIIee Pa3BUTHE AITOPUTMUYECKOT O MBIIIUIEHUS,
HEoOX0IMMOro, B YaCTHOCTH, JJIsl OCBOEHHS Kypca HH(OPMATUKH, U OBJIa/ICHHE HABBIKAMUAETYKTUBHBIX
paccyxaenuil. IlpeoOpa3oBaHue CUMBOJIBHBIX (DOPM CHOCOOCTBYET PA3BUTUIO BOOOpa)KeHUS,
CIOCOOHOCTEN K MaTEMATHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHATIBHO-TPAQUUECKON JIMHUU HAIEIEHO Ha IMOJyuyeHHE OOydYarolUMUCs
3HAHMA O (QYHKOHSIX KaK BaKHEHIICH MaTeMaTHYeCKOW MOJEIH JUIsl ONMUCAHUS M UCCIICOBAHUS
pPa3sHOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IpHupoJe U obmecTse. V3yueHue marepuana crocoOCTByeT
Pa3BUTHIO Yy OOYyYalOUIMXCSl YMEHMsI HCIOJb30BATh DPA3JIMYHbIE BBIPA3UTEIbHBIE CPEICTBA SA3bIKA

61



MaTeMaTHKH — CJIOBECHBbIE, CHMBOJHMYECKHE, Trpadudyeckue, BHOCHUT BKIaX B (OpPMHUPOBaHHE
NPEJICTAaBJICHUIN O POIMMATEMATHKU B PA3BUTUU IIUBUIU3AIMH U KYJIbTYPBI.

CormacHo yueOHOMY miaHy B 7-9 kjaccax m3y4yaercs y4eOHBIH Kypc «AnreOpa», KOTOPBIH
BKJIFOUACT CJICAYIONINE OCHOBHBIC pa3jieibl cojepkanus: «Uncia U BeIMUCICHUS», «AJreOpanveckue
BBIpOKCHUS», «YPaBHECHUS M HEPABEHCTBAY,

«DyHKIHN.

OO11ee YrCiI0 4acoB, PEKOMEHI0BAaHHBIX TSl U3Y4SHHs YUeOHOT0 Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 vaca (3 uwaca B Henenio), B 8 kimacce —102 vaca (3
yaca B Hezeno), B 9 kinacce — 102 yaca (3 gaca B HEIENIO).

COJEPKAHUE OBYYEHUA

7 KIIACC
Yucia v BBIYUCICHUS

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, TIEPeX0oa OT OAHOM (popMbl 3amucu ApoOei KApyTrou.
[lonsiTe panMOHAIBHOTO YHCIA, 3allUCh, CPAaBHEHHWE, YIOPSIOYMBAHUE PAlMOHATBHBIX YHCET.
Apudmernueckue ASUCTBUS ¢ pallMOHATLHBIMH unciaMu. Perienue 3aqad u3 peaabHON MPAKTHKU Ha
4acTu, Ha IPOOH.

Crenenb ¢ HaTypaJIbHBIM TTOKA3aTEJIeM: OINpeeIeHUe, MPeoOdpa3oBaHNe BHIPAKCHUI HAa OCHOBE
OTIpe/IeNIeHUs, 3aMuch OONBIINX yucel. [IpoleHThl, 3anuch IPOIEHTOB B BUE APOOH U APOOU B BUE
MPOLIEHTOB. TpU OCHOBHBIE 33/1a4l HAITPOLIEHTHI, PEIICHUE 33/1a4 U3 PEabHOU MPAKTHKU.

[IpuMeHeHne MpU3HAKOB ACTUMOCTH, PA3JIOKEHNE Ha MHOKHUTEIN HATYPATbHBIX YUCEI.

PeanpHble 3aBUCHMOCTH, B TOM YHCIIE IPsIMasi U 00paTHask MPOMOPIHOHATBHOCTH.

Anre6panyecKue BbIPAKeHU s

[lepemeHHble, 4YHMCIOBOE 3HAUEHHUE BBIPAKEHUS C TEpeMEHHOW. JlomycTuMble 3HaYeHHS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAYy BeTHYMHAMU B BUjaE (hopMyibl. Beruucienus mo
dbopmynam. [IpeobpazoBanre OYKBEHHBIX BBIPAKEHHH, TOKIECTBEHHO PaBHBIE BBIPAXKEHUS, MMPABUIIA
npeoOpa3oBaHusl CyMM U IPOU3BEACHUMN, MpaBUiia PACKPBITUS CKOOOK M TMPUBENEHHUS MOAOOHBIX
cllaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIIEM.

Opnounensl u MHorowieHel. CremeHb MHoOrowieHa. Cro)keHue, BBIUMTAHUE, YMHOXKEHUE
MHOTOWJIeHOB. DOpMYIIbl COKPALIEHHOI'0 YMHOXKEHHS: KBaJApaT CyMMBbI U KBaApatr pazHoctu. Gopmyna
pa3HOCTH KBaApaToB. Pa3oxeHne MHOTOWICHOB HA MHOXKUTEIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHS, IpaBHia MPeoOpa3OBaHMsS YpaBHEHHs, PaBHOCHIBHOCTD
YpaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOIO ypaBHEHMS, peLICHUE
JUHENHBIX ypaBHeHHMM. CocTaBiIeHHE ypaBHEHUH IO YCIOBHIO 3ajaud. PelieHune TeKCTOBBIX 3a4ad C
IIOMOIIBIO YPaBHEHUH.

JluHeliHOoe ypaBHEHHE C JBYMs INepeMEeHHbIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUN ¢ ABYMs IEpEMEHHBbIMU. PelieHne cucreM ypaBHEHUH CIIocoOOMIIOACTaHOBKH. [Ipumepst
pelIeHus TEKCTOBBIX 3a/1a4 C IOMOLIbIO CUCTEM YPAaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha mpsMoil. UuciaoBble NMPOMEXKYTKH. PaccTosHuE MexAy ABYMs TOUKAMHU
KOOPJIMHATHOMN IPSIMOM.

[IpsimoyronbHass cucrema koopauHaT, ocu OX u Oy. AbGcuucca W opauHaTa TOYKH Ha
KOOpJIMHATHOM 1ockocTu. [Ipumepsl rpadukoB, 3aganHbix popmynamu. YteHne rpadukoB peanbHbIX
3apucumocteil. [lonsatue ¢pynkuuu. I'paduk pynkuun. CBoiictBa pynkuuid. Jluneitnas ¢ynkuus, eé
rpaduk. I'paduk Gyukimu y = |x|. ['padudeckoe pelieHne TMHEHHBIX YPaBHEHHIA U CUCTEM JTIHHEHHBIX
YpaBHEHUH.

8 KJIACC
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Yucia 1 BBIYHCIEHUS

KBaapartuslit kopeHb u3 uncna. [lonstue 06 uppannoHaibHOM Yucie. [lecaTHIHbIeTPUOIKEeHUS
UpparMoOHATBHBIX 4ucell. CBOWCTBA apr(PMETHUSCKHX KBAIPATHBIX KOPHEH W WX TPUMEHEHUE K
peoOpa30BaHUIO YHCIOBBIX BRIPAKCHUH M BEIYUCICHUAM. J{eiCTBUTEIBHBIC YUCIIA.

Crenenb ¢ 1enbIM MTOKa3aTeneM u e€ cBoiictBa. CTaHapTHas 3alUCh YKCIIA.

AsreOpanyecKue BbIpaKeHUs!
KBanpaTHblil TpEXUJIeH, pa3iokKeHne KBaIpaTHOro TPEXUWIeHa Ha MHOXKHUTEIH. AnreOpanyeckast
npo0b. OCHOBHOE CBOWCTBO anredpandeckoi qpodu. CioxeHwue,
BBIUUTAHUE, YMHOXKEHHE, JelieHHe anredopanyeckux JpoOeil. PanuoHanbHbIE BBIPAKEHHS U HUX
npeoOpa3oBaHUe.

YpaBHeHUS H HEPABEHCTBA

KBanpartHoe ypaBHeHue, popMmyna KopHel kBajapaTHoro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUH, CBOASIIMXCS K JWHEHHBIM M KBaJapaTHbIM. Ilpocteifmue ApoOHO-palMoHaIbHBIE
YpaBHEHUSI.

I'paduueckass wHTEpnpeTanuss ypaBHEHHH C JBYMsS TIEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YpaBHEHHUI ¢ JIByMs NepeMeHHbIMH. [IpuMepbl penieHusi CUCTeM HEIUHEHHBIX YPAaBHEHUM C JBYMsI
[IEPEMEHHBIMMU.

Perrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKiuM CIIOCOOOM.

HucnoBele HEpaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM nepeMeHHON. PaBHOCWIIBHOCTB
HEpaBeHCTB. JIMHElHbIe HEpaBEHCTBA C OIHOM NepeMeHHON. CHCTEMBUINHENHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

DOyHKIUHT

[Monsitre pynkuuu. OOnacTh ONpeNeeHUs M MHOXKECTBO 3HAYCHHU (YHKIIHH.
Cnioco0OsI 3a1aHus PYHKITHIA.

I'papux pynkiun. Yrenue cBoiictB ¢yHKIuU 1mo e€ rpaduxy. [Ipumepsl rpadukoB GyHKIUH,
OTPaXAIOIINX PeaTbHBIE POIECCHI.

OYHKINH, OMUCHIBAIONINE MPSAMYIO U 00pPaTHYIO IPOMOPIIMOHATBHBIE 3aBUCUMOCTH, X Tpa(UKu.
®yuxupn Y = X2,y = x3, y =Vx, y=|x|. T'paduueckoe pemrenre ypaBHEHHil K CHCTEM YpaBHEHHIA.

9 KJIACC
Yuciaa u BbIYUCTIEHUS
PanmonansHbie Yncia, HppanoHaTbHBIC YUCIIa, KOHEUYHBIC H OCCKOHEYHBIE JICCATHYHEIC IPOOH.
MHOXXECTBO JIEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIC YHCIa KaK O€CKOHEUHBIC ACCATUYHBIC TPOOH.
B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIYMHOXECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPAMHATHOU
IIPSIMOA.
CpaBHEHHE TEWCTBUTEIBHBIX YHCEIl, apU(METHUCCKHIE IEUCTBUS C NICHCTBUTEIILHBIMUA YHCIaAMHU.
Pa3meprr 00BEKTOB OKPYKAIOIIETO MHUPA, JITUTEIBHOCTH MPOIIECCOBB OKPYKAIOIIEM MHpE.
[IpubmmxkEnHOE 3HaYeHNE BEIMYHHBI, TOUHOCTh NpubamxeHus. Oxkpyriaenue unucen. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BHIUHUCIICHUH.

YpaBHeHHUS H HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAIIMXCS K TMHENHBIM. KBafpaTHOEe ypaBHEHHE.

Pemienue ypaBHEHMH, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepbl pemieHUs ypaBHEHMM TpeTbed M YETBEPTOM CTENEHEH
Pa3JIOKEHUEM HAa MHOKHUTEIIN.

Pemenune npoOHO-pallMOHATIBHBIX YpaBHEHMH. PelieHue TEKCTOBBIX 3ajad anredpanyecKum
METOJIOM.

VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenne cucreM AByX JTUHEHHBIX YpaBHEHHI
C AByMs IIEpEMEHHBIMHU. Pelrenne cucreM IByX ypaBHEHUH, OTHO

13 KOTOPBIX JIMHEWHOE, a APyroe — BTopoit crenenu. [ padgudeckas nHTepIipeTaIus CUCTEMbI ypaBHEHHU I
C AByMsI IEPEMEHHBIMH.
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Pemenne TEKCTOBBIX 3ama4  anreOpauvdecKuM  CIOCOOOM.

UucioBble HEPABEHCTBA U UX CBOWCTBA.

PemeHne nuHENHbBIX HEPABEHCTB C OJHOM IIEPEMEHHON. PellleHne cucTteM JTMHENHbBIX HEPABEHCTB
¢ onHoM nepemeHHoM. KBanparHble HepaBeHCTBa. [ paduyeckas HHTepHpeTalis HEPAaBEHCTB U CUCTEM
HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUHA
KBanparuunas ¢pynkmus, e€ rpaduk u cBoiictsa. [lapadona, Koop IuHATHI BEPIIMHBINTAPAOOIIbI, OCh
CUMMETPHUU NapadoIbL.

+
Ipaduxu bynxumit: y = £x, y= Ax+b, y= , y=7%,y=x, y=x|,
X

U UX CBOMCTBA.

Yucii0Bble NOCAEA0BATEILHOCTH H IPOIPECCHHU

[TonsiTie uYwMCIOBOW TMOCIEAOBATENILHOCTH. 3aJaHue IOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyoli 1 popMyIIoi N-TO YJIeHa.

Apudmernueckas 1 reoMmerpudeckas mnporpeccuu. @opMmyibl N-ro wieHa apupMETHIECKON U
F€OMETPUYECKON IPOrPECCHUM, CYMMBI IEPBBIX N YJIECHOB.

N300pakeHre uieHOB apu(METHYECKOW U TIeOMETPUYECKOM MpOorpeccHil ToukamMu Ha
KOOPAMHATHOM IIIOCKOCTU. JINHEWHBIN M 3KCIIOHEHIMAIBHBIN pocT. C10KHBIE TPOLIEHTHI.

INPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOSHUS MPOrpaMMbl y4EOHOTO Kypcak KOHIly 0Oy4yeHus B / KJiacce:

Yucia 1 BBIYUCIEHUS

BremmonasaTe, codeTras yCTHbIE W TNHChbMEHHBIE TPUEMBI, apupMETUYECKHe JCHCTBUSA C
palMOHAJIbHBIMU YU CJIAMU.

Haxoauth 3Ha4eHHs] YHCIOBBIX BBIPAXCHHI, MPUMEHSATh PAa3HOOOpPA3HBIE CIIOCOOBIU MPUEMBI
BBIYHMCIICHHS 3HAYEHUH JPOOHBIX BRIPAXKEHUM, COIEPIKAITNX OOBIKHOBEHHBIC U IECSITUYHBIE APOOH.

[TepexoauTh OT 0HOI (HhOPMBI 3aMKCH YHCEN K APYroi (peodpa3oBbIBaTh JECATHUHYIO JpOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHB OECKOHEUHYIO AECATUIHYIO TPOOB).

CpaBHMBaTh W  YHOPSAJIOYMBATH pPAIlMOHATBHBIE  YHCIA.

OKpyrasTh Yyncia.

BhINONHATE TPUKUAKY M OLIEHKY pe3yJibTaTa BBIYUCICHHH, OLEHKY 3HAUY€HH YHCIOBBIX
BBIPOKEHUU. BBIMOIHATH JEHCTBUSA CO CTENEHSIMU C HATYPAJIbHBIMU IMOKA3aTEISIMHU.

[IpumeHATh TPU3HAKU IETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHBIX YUCET.

Pemarp mNpakTHKO-OpMEHTHPOBAaHHBIE 3aJauyM, CBS3aHHBIE C OTHOIICHHEM  BEIINYMH,
IIPONIOPLIMOHAIIBHOCTBIO BEIMYMH, MPOLEHTAMHU, UHTEPIPETUPOBATh PE3YJbTATHl PEIICHUS 3a7ad C
y4€TOM OrpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMbIX OObEKTOB.

Anredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpanyecKyto TEPMUHOJIOTHIO W CHMBOJMKY, NPHUMEHSATH €€ B Ipolecce
OCBOEHUS yueOHOro Marepuarna.

Haxoauts 3HaueHus OyKBEHHBIX BBIPAXKEHUN MPH 3aJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.

BoImonHATe npeoOpazoBaHMs IEJOr0 BHIPAKEHHUS B MHOTOWIEH NPUBEACHUEM I0J00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BoInonHAT yMHOXEHHE OHOUYIEHA HAa MHOTOWIEH M MHOTOYJIeHa Ha MHOTOUYIEH, MPUMEHSTh
(dopMyIIbI KBajipaTa CyMMBI U KBa/IpaTa Pa3HOCTH.

OcymiecTBISATh pa3ioKeHHUE MHOIOWIEHOB Ha MHOXHUTENIN C MOMOIIBIO BBIHECEHUS3a CKOOKH
00I11er0 MHOXKHTEJIS, TPYIIIUPOBKY CllaraeéMbIX, IPUMEHEHHsI OPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[IpumeHnsTh MpeoOpa3oBaHUS MHOTOWICHOB JUIS PELICHUS PA3IMYHBIX 3aJauu3 MaTeMaTHUKH,
CMCKHBIX IMTPEAMETOB, U3 peam)Hoﬁ IMPAKTHUKU.

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATYpPAJIbHBIMH IIOKA3aTEsIMUA JUISI TIPEoOpa3OBaHUS
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BBIPAXKEHUI.

YpaBHeHHUS H HEPABEHCTBA

Pemrate nuHeNHbIE ypaBHEHUS C OHOW IEPEMEHHOW, IPUMEHSISI IPABHIIA IEPEXOAA0T UCXOIHOIO
YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, sABIsETCA U YUCIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOABI P PEILICHUH JTUHEUHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupare mpuMepsl map 4YMUCEN, SBIAIOIIMXCS PEHIEHUEM JIMHEWHOTO YPaBHEHUSAC IBYMsS
IIEPEMEHHBIMH.

CrtpouTh B KOOPAMHATHOW MJIOCKOCTU IpaUK JIMHEHHOTO ypaBHEHHS C JBYMs IEPEMEHHBIMHU,
NOJB3YACh TPAQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHHUS.

Pemate cucteMsl ABYX JIMHEHHBIX YPABHEHUH € IByMs IEPEMEHHBIMH, B TOM YHCIIErPaUIECKH.

CocTtaBiATh U pelaTh JMHENHOE YPAaBHEHUE WM CHUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIIOBUIO
3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4y ITOJTYyYEHHBIN pe3yJIbTar.

DyHKIUHN
N300pakaTb Ha KOOPAWHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOpAWHATaM,
JAy4d, OTPE3KH, HHTEPBAJIBI, 3AIMCHIBATH YACIOBBIC IPOMEKYTKU Ha ajreOpandecKkoM s3bIKe.
OTmeyaTh B KOOPIMHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpIMHATaM, CTPOUTh rpaduku
TUHEeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = |x|.

OnwuceiBaTh C MOMOLIbIO (YHKIMIA HM3BECTHBIE 3aBUCHMOCTU MEXAY BEIMYHMHAMHU: CKOPOCTH,
BpEMs1, paCCTOSIHHE, IIeHA, KOJTMYECTBO, CTOMMOCTb, TPOM3BOIUTEIHHOCTD, BPEMS, 00BEM paboTHI.

HaxonuTh 3HaueHHe QYHKIMY 110 3HAYEHUIO €€ apryMeHTa.

Ilonumarp rpaduyeckuil cmoco® NpeACTaBICHHS M aHanu3a HMHGOpMANMK, HU3BIEKaTh WU
MHTEPIPETUPOBATh HH(POPMALIHIO U3 TPaPUKOB pealbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

[IpeameTHbIE pe3ynbTaThl OCBOSHUS MPOrpaMMbl y4eOHOT0 Kypca K KOHIly oOyueHus B 8 Kiacce:

Yuciaa u BbIYUCTIEHUS

Hcnonp30BaTh HavaabHbIE TPEACTABICHUS O MHOKECTBE ICCTBUTEIIBHBIX YUCEN U1 CPABHEHUS,
OKPYTJICHHS ¥ BBIYMCIICHUN, N300pakaTh JICUCTBUTEIBHBIC YHCIa TOYKAMH Ha KOOPAMHATHOU MPSMOM.

[IpumeHsITh MOHSATHE apUPMETHYECKOT0 KBAJAPATHOTO KOPHS, HAXOJUTH KBAJIpaTHBIE KOPHH,
WCITOJIB3YsI PU HEOOXOIMMOCTH KaJbKYJISTOP, BBITTOIHATEH MPE0OpPa30BaAHUS BRIPAKEHUHN, COIEPIKALTUX
KBaJIpaTHbIE KOPHU, UCTIOIB3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIINX U MaJIbIX YUCEN C MOMOIIBIO ACCATUYHBIX JIPOOEH U CTemeHen
qucia 10.

AnredpanvecKue BbIPAKeHU

HpI/IMerlTB TIOHATHUEC CTCIICHU C LICJIBIM IIOKA3aTCJIEM, BBITIOJIHATH HpCO6p330BaHI/I$IBI>Ipa}KeHI/II\/'I,
COJIEpPKALIMX CTEHEHHU C IIeJIbIM MIOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE TPE0OPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUIHA OCHOBE MTPABUIT
JNEHCTBHUI HAJl MHOTOWICHAMH U aJITeOpandecKUMH TPOOSMHU.

PacknagpiBaTh KBaJpaTHBIA TPEXWIEH HA MHOXKUTEIIH.

[TpumensTH Mpeodpa3oBaHus BEIPAXKEHUH I PEIISHHS pa3IMYHbIX 33Jaul3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 peaIbHON IPAKTUKU.

YpaBHeHus1 M HEpaBeHCTBA

Pemrate JII/IHef/'IHI)Ie, KBaApaTHBIC YPAaBHCHUA W pallMOHAJIbHBIC YPABHCHHA, CBOAANIUMCCS K HUM,
CUCTEMBI JIBYX YpaBHEHHI C IBYMsI IEpEMEHHBIMHU.

[IpoBomuTh mpocTeliline HMCCIENOBAaHUS YPAaBHEHHMM M CHUCTEM YpPaBHEHMU, B TOM YMHCIIE C
NpUMEHeHHeM TrpaduyecKnx NpeAcTaBiIeHUU (YyCTaHABIUBATh, UMEET JIM ypaBHEHHE WU CHCTEMa
YpaBHEHUH pelleHus], €CJIM UMEET, TO CKOJIbKO, U MpoYee).

[TepexonuTh OT clOBECHON (QOPMYIMPOBKH 33Jauu K €€ anredpandeckoid MOJAETHUC MOMOIIBI0
COCTaBJICHHU S YpaBHCHUSA 501041 CHUCTCMbI ypaBHCHI/If/’I, HUHTCPIIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 33J1a4¥ MOJTY4YECHHBIN pe3yibTar.
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[IprMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJIs CPABHEHUs, OLICHKH, pEIIaTh JIMHEWHbIC
HEPaBEHCTBA C OJHOW MEPEMEHHOM M MX CHUCTEMBI, JaBaTh I'paMuecKyl0 MIUTIOCTPALIMI0 MHOXKECTBA
pelIeHN HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonnmath M MCMONB30BaTh (PYHKIMOHAIbHBIE MOHSATHS U S3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHUA), ONpeAeNATh 3HaueHUEe (YHKIHMM 1O 3HAYEHHIO apryMeHTa, OIpEeNsATh CBOMCTBA
dbyHKIIH 110 €€ TpaduKy.

Crtpouth rpaduku dJIeMEHTAPHBIX GYHKIIUHA BUIA:

y= 5 y=x? y=x%y=+x, y=|x|, omucrBars cBoiicTBa 4CIOBOI PYHKIHNI
x
o e€ rpaduky.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl y4eOHOT 0 Kypca K KOHIly oOyueHus B 9 kiacce:

Yucjia 1 BbIYUCTEHUS

CpaBHMBATH U YIOPSA0YMBATH PAIlMOHATIbHBIE U UPPALIMOHATBHBIEC YHCIIA.

BremonasaTe apudmeTndyeckue ACHCTBUS C PAlMOHAIBHBIMU YHCIIAMH, COYeTas YCTHBIE U
MMCbMEHHbIE TPUEMBI, BBITIOJIHATH BEIYUCICHUS C UPPAlMOHAIBHBIMU YU CIIaMH.

Haxonute 3HaueHWs CTeneHEH C IEeNbIMUA TOKa3aTeJsIMU M KOPHEW, BBIYUCISTH 3HAYCHUS
YHUCJIOBBIX BBIPAXKECHUH.

OKpyrisiTh ACMCTBUTENbHBIE YMCIIA, BBIIOJIHATH MPUKUIKY PE3yibTaTa BBIYMCIEHUH, OLICHKY
YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHusl M HEpaBeHCTBA

Pemarp siMHElHbIE M KBaJpaTHbIE YpaBHEHUS, YPAaBHEHMsI, CBOASILMECS K HHUM, IpOCTEHIINE
JIPOOHO-pallMOHATIbHBIE YPaBHEHUSI.

Pemarp cucreMbl ABYX JMHEMHBIX ypaBHEHUN C JBYMsI TMEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE SABJIACTCS JINHEHHBIM.

Pemarp TexkcToBBIE 331aUu anreOpanyecKuM CriocoOOM € IOMOILBIO COCTABIECHUS! YPaBHEHUS WIIN
CHUCTEMBI JIBYX YPaBHEHHUH C JBYMsI IEPEMEHHBIMHU.

IIpoBoguTh mpoCTEHIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM YpaBHEHHI, B TOM YHUCIE C
NpUMEHEHHEM TrpaduyecKux NpeAcTaBIeHUi (yCTaHaBIMBAaTh, UMEET JIM YpPaBHEHUE WJIM CHUCTEMaA
yYpaBHEHUH pelleHus], €CJIM UMEET, TO CKOJIbKO, U MTPOYEe).

Pemate nuHelHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXkaTh peIlIeHUEe HEPABEHCTB Ha
YHCJIOBOU IIPSIMOM, 3aIIUCHIBATH PEIICHUE C ITIOMOILBI CUMBOJIOB.

Pemarp cucreMbl JTUHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAOIIKE KBaJIPaTHOE
HEpaBEHCTBO, U300paXkaTh PELIEHUE CUCTEMbI HEPABEHCTB Ha YHCIIOBON MPSAMOM, 3alMChIBATh PEIIEHUE
C TIOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPU PELLICHUH PA3INYHBIX 33/1a4.

DOyHKIUHT
PacniozHaBaTh PyHKIIMM H3y4eHHBIX BHIOB. [I0OKa3bIBaTh CXEMaTHYECKHPACTIONOKEHUE Ha
KOOPJIIMHATHOW TUIOCKOCTH TpaduKkoB (GYHKIHMHA BHOA: Y = £X,

8, y=qx, y=|x| B 3aBucumoctu

*
y=#x+b, y= ,y=ax’+bx+c, y=x
x
OT 3HaYCHMI K03(pPUIIMEHTOB, ONMCHIBATh CBOWCTBA (DYHKITHIA.

Crtpoutb u n300paxarh CXeMaTHYeCKH rpaduKu KBaIPaTUIHBIX (YHKIIUH,0MHUCHIBATH CBOWCTBA
KBaIpaTUYHBIX (YHKIHH O UX rpaduKam.

PacrniozHaBaTh KBaipaTUYHYIO (QYHKIHIO 1O (hopMyJie, IPUBOJUTH TPUMEPHIKBAIPATUYHBIX
GyHKIMI U3 peaabHON )KU3HU, PU3UKU, TEOMETPUH.

YucaoBble MOCIAEA0BATEILHOCTH H mporpeccun
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PacrniozHaBaTh apu(pMeTHUECKYI0 U FEOMETPUYECKYIO MPOIPECCUU MPH PA3HBIXCIIOCO0AX 3aJaHMUs.

BBINONHATE BHIYMCIIEHUS C HCIIOIb30BaHUEM (POPMYII N-T0 WieHa apuPpMETUIECKONU
reOMETPUYECKON ITPOrpeECCUil, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI 1OCIEA0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOHN MJIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C UMCIIOBBIMM I10CJIEIOBATEIBHOCTSAMM, B TOM YHCIIE€3a1a4uM U3
peayIbHOM KU3HU (C UCII0Ib30BAaHUEM KAJBKYIATOPA, HU(POBHIX TEXHOIOTUH).
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TEMATHYECKOE INTAHUPOBAHUE7

KJIACC
HaumenoBanue pazznena KonunuectBo OcHoOBHOE OcHOBHBIE BUJIBI AESATEIHOCTH 00YyJarOIIUXCsI
(Temnl) Kypca 4acoB COJIEpKaHUE
Uncna u BBIYUCIICHUS. 25 [TonsTHe panoOHAIBLHOTO CucreMaTU3UPOBATh H 000ralIaTh 3HAHUSA

PanmoHanbHbBIC YKCIa

yucia. ApupmeTnueckue

nercTBUS

C palMOHATIBLHBIMHU
yrcnamu. CpaBHEHUE,
YIOpsIIOUMBaHUE
palOHAIBHBIX YUCEL.
CreneHb

C HATYPAITLHBIM
IOKa3aTeJIeM.
Pemenne ocHOBHBIX
3a/1a4 Ha Jpoou,
MIPOLICHTHI

U3 peaIbHOU
MIPAKTHKH.

[Ipu3HaKu 1eMMMOCTH,
paziioKeHus

Ha MHOXXUTEIIN
HaTypaJlbHBIX YUCE.

00 OOBIKHOBEHHBIX H JICCATUIHBIX APOOSX.

CpaBHHMBATB H YIOPSA0YMBATH APOOH, TPEOOPa30BBIBAS IIPU
HEOOXOJMMOCTH JIECATUYHBIC IPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE
B JICCATUYHBIC, B YACTHOCTH B OCCKOHEUHYIOACCATUIHYIO IPOOb.
IIpumeHsATH pa3HOOOpa3HbIe CTIOCOOBI U TPUEMBI

BbIYHMCJICHNS 3HAYECHUH IPOOHBIX BbIPAKEHUH,

coJiep>KalnXx OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH:

3aMEHSATh IPU HEOOXOAMMOCTH JIECATUYHYIO IPOOb

OOBIKHOBEHHOI 1 OOBIKHOBEHHYIO JIECTUYHOMN, IPUBOAUTHBBIPAKEHUE K
dbopme, Hanbomnee yaoOHOM Tk BEIUMCIICHHMA, TPE0O0Pa30BhIBATh
NpOOHbIE BHIPAKEHUS HA YMHOKEHUE U JTICHUE IECATUYHBIX IpoOei K
JEUCTBUSIM C IEIBIMHU YHCITaMH.

IIpuBoAMTH YN CI0BbIE U OYKBEeHHBIE IPUMEPHI CTCIICHUC
HaTypaJIbHbIM MOKa3aTesieM, OObSICHSS 3HAUEHHs] OCHOBAHUS

CTETICHU U TIOKa3aTells CTeNeHH, HaXOAUTh 3HAUeHUs CTENeHel BuIa

a" (a — moboe parMoHaIbHOE YHCII0, N — HATYPaIbHOE YUCIIO).
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PeanrnHbIe 3aBUCUMOCTH.
[Ipsimasiu oOpatHas
IIPOIIOPLUOHAIIBHOCTH

ITonumaTte cMbIci 3anKcH OOJBIINX YUCET C HOMOIBIO JECATUYHBIX
npo0eif u creneHei yncna 10, NPUMEHATb UXB PEATbHbIX
CUTYaLUsX.

IIpuMeHsATh NPU3HAKK AETUMOCTH, Pa3JI0KEHUSI HAMHOXHUTEIH
HaTYpalbHbIX YHCEIL.

Pemats 3aga4m Ha 4acTH, MPOLEHTHI, TPOMOPIIMH, HA

HaxO0XJIeHHuEe APOoOH (MPOIIEHTA) OT BETUINHBI U

BEJIMYUHBI 110 €€ ApoOH (IPOLIEHTY), Ipodu (IIPOLEHTA),KOTOPBIN
COCTAaBIISICT O/IHA BETMYMHA OT JIPYTOM.

IIpuBoauTH, pa3éupaTh, OLEHNBATH PA3JINYHbIE PEIIECHUS,3aICH
peLIeHH TEeKCTOBBIX 3a/1a4.

Pacno3naBaTh U 00BACHATH, ONTUPASCH HA OMPEICICHUS, TIPSIMO
IIPONOPLUOHATIBHBIE U 00PAaTHO MPONOPLUOHAIBHBIE 3aBUCUMOCTH
MEXy BEJIMYMHAMU; NPUBOJAMTH MPUMePBbI STUX 3aBUCUMOCTEN U3
peaTbHOro MUpA, U3 IPYTUX YUCOHBIXITPEIMETOB.

Pemiatb IPaKTUKO-OPUEHTHPOBAHHBIE 3aJaud Ha  JIpoodw,
NPOLEHTBl, TMpPsAMYI0O M  OOpaTHYIO MPONOPLHUOHATBHOCTH,
MPOTIOPLIUU

AnreOpandeckue
BbIPAXKCHUA

27

bykBeHHbIE
BBIPAKCHHUSL.
IIepemeHHEIE.
Jomyctumelie
3HA4YEHUS
IIEPEMEHHBIX.
DOpMYyIIBL.

Osaaners anreOpandeckoil TEPMUHOIOTHEH U CHUMBOJIMKOM,
NPHUMEHSATH €€ B IIPOLIECCE OCBOCHUS y4eOHOr0 MaTepHaia.
HaxonuTb 3HaueHUs1 OyKBEHHBIX BBIPAXKEHUH MPU 3aaHHBIX
3HAYEHUSIX OYKB; BBIIOIHATH BEIYUCIICHHUS 110 OpMYJIam.
BoinosHATHL Tpeobpa3zoBaHus 1I€J10T0 BBIPAXKEHUSB
MHOT'OWJIEH IPUBEICHUEM ITOJAO0OHBIX ClIaraeMablXx,
PacKpbITHEM CKOOOK. BBINOJIHATH YMHOXKEHHE OJHOUJIEHA
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[IpeoGpazoBanue

OYKBEHHBIX BBIPAXKECHUH,

PacCKpBITHE CKOOOK U
MIPUBEICHUE TTOI00HBIX
cJlaraeMbiX.
CBOICTBA CTEIICHHUC
HaTypaJbHbIM
IoKa3aTelIeM.
MHOro4jeHBI.
CrnoxeHue,
BBIUMTAHHE,
YMHOXXEHHE
MHOT'OYJICHOB.
DopMyiibl
COKpAIIEHHOTO
YMHOXEHHS.
Paznoxenue
MHOT'O4YJICHOB Ha
MHOKHTEITH

Ha MHOTOWJIEH U MHOTO4JIEHA HA MHOTOYJIEH, IPUMEHATh
(dbopMyIBI KBaipaTa CyMMBI M KBajpaTa pasHOCTH. QCcylecTBIATH
pa3iokeHrue MHOTOUJICHOB HA MHOKUTEIUITYTEM BBIHECEHUS 32 CKOOKHU
00I1IeTO MHOXKHTES, MpUMEHEHUs! (OPMYITbI Pa3HOCTH KBAJpPaTOB,
(hopMyI COKpAIEHHOT'O YMHOKEHUSI.

IIpumensTh npeoOpa3oBaHre MHOTOYICHOB IS PEIICHUS

Pa3IMYHBIX 33/1a4 U3 MaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3

peanbHON NPAKTUKHU.

3HAKOMHUTBCS C UCTOPHEH Pa3BUTHSI MATEMATUKHU

ypaBHeHI/IH 1 HCPAaBCHCTBA

20

VYpaBHeHue, npaBuiia
npeoOpa3zoBaHus
ypaBHEHUS,
PaBHOCHIIBHOCTh
YpaBHEHUH.
JIuneitHoe ypaBHEHUE

PemaTe nuHElHOE YpaBHEHHUE C OJHOU IIEPEMEHHOMU, IPUMEHA
NpaBHJIa [Iepexoaa OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY

emy 6osee npocroro Buaa. [IpoBepsATh,ABIIETCS JIM KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHUS.

IlopGupaTh npuMepskI Nap YKCEN, ABJISIOMINXCS PEIIEHUEMINHEIHOTO
YPaBHEHUS C IBYMS IEPEMEHHBIMH.
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C OJTHOM TIEPEMEHHOM,
pELIEeHHE JIMHENHBIX
ypaBHEeHUH. Penienune
3a]1a4 C [IOMOIIbIO
YPaBHEHUM.

JInHeliHOE ypaBHEHME C
JBYMS IEPEMEHHBIMU U
ero rpaguk. Cucrema AByx
JIMHENHBIX YPABHEHUH C
JBYMsI IIEPEMEHHBIMU

Ctpouth B KOOPAWHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
yYpaBHEHUS C JBYMs TIEPEMEHHBIMH; TONB3YsACh TpaduKoM,
NPUBOAUTH IPUMePbI PEIICHUS YPaBHEHUS.

HaxoauTh pemieHue CHCTEMBI JBYX JIMHEHHBIX YPAaBHEHUUC BYMS
[IePEMEHHBIMH.

CocTaBJSITh U peliaTh YpaBHEHUE UJIH CUCTEMY

ypaBHEHUH MO YCIOBHUIO 3a/1a4l, MHTEPIPETUPOBATHB

COOTBETCTBUU C KOHTEKCTOM 33]]a4M MMOJy4YECHHbIApE3yIbTaT

Koopaunate! u rpaduku.
OyHKIUHU

24

Koopaunara Touku

Ha npsiMoit. YUucnoseie
MIPOMEKYTKH.
PaccrosiHue mexny
JBYMSI TOUKaMHU
KOOpAMHATHOMN
IIPSIMOIA.
[IpssmoyronbHas
cucTeMa KoopJMHaTHa
ILJIOCKOCTH.

[Ipumepsl rpadukos,
3aJJaHHBIX (OpMyTIaMHu.

M300paxaTh Ha KOOPIUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIUE
3aJJaHHBIM KOOpJAWHATaM, JTy4H, OTPE3KH,MHTEPBAJIbI; 3aITUCHIBATH UX
Ha anre0pandeckoM s3bIKe.

OTMeyaTh B KOOPAUHATHOMN MJIOCKOCTH TOYKH I10 3a/IaHHBIM
KOOpJIMHATaM; CTPOUTH I'paUKN HECIOKHBIX3aBUCUMOCTEMH,
3aJJaHHBIX (POPMYJIaMH, B TOM YHCIIE

C MOMOIIBIO IIU(PPOBBIX JTaOOPATOPUIA.

IpuMeHsTH, U3y4YaTh MPEMMYIIECTBA, HHTEPNPETHPOBATH
rpadudeckuii cnoco0 MpecTaBIeHUs N aHaINu3a pPa3HO00pa3HOH
KHU3HEHHOM MH(}OpMaLUH.

OcBaunBaThb MoHsTHE (PYHKINH, OBIIA/ICBAThH

(YHKIIMOHATBHOW TEPMUHOIOTHEH.

Pacno3naBaTh nuHEHHYIO QyHKIH0O Y =KX + D,
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Yrenwne rpadukoB
peaTbHbIX
3aBUCHMOCTEN.
[Tonsitue hyHKINH.
I'padux Gpynkuu.
CaoiicTBa QyHKIUI.
Jlunetinas pyHKIHS.
[Toctpoenue rpadpuka
JTUHEWHON (QYHKITUH.

ONMHCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHHKOI P PHIIeHTOB K
ub.

Ctponthb rpaduku TuHEHHONW GyHKINUU, QYHKIUH Y =| X |.
Hcnoan3oBaTh 1H(POBBIE pecypehl A1 IOCTPOESHUS IpaduKOB
(GyHKUMN ¥ U3y4EeHUS! UX CBOMCTB.

[IpuBOOUTE IPUMEPHI IMHEWHBIX 3aBUCUMOCTEN B PEATIBHBIXIIPOLECCAX
U SIBJICHUSX

I'padux pyHKITMN
y =[x
[ToBTOpeHME U 0000IICHIE 6 [ToBTOpenue Bpi0upaTh, NPpUMEHSTH OLIEHMBATH CIIOCO0bI CPABHEHUSYHUCEIT,
OCHOBHBIX ITOHATHITN BBIYUCIICHHH, MPe0Opa30BaHMI BBIPAKEHUH, PEIICHHS YPaBHECHUH.
METOJI0B Kypca OcyumiecTBJIATH CAMOKOHTPOJIb BBIIOIHAEMBIX ACUCTBUN U
7 kacca, o6o01ieHue CaMOMPOBEPKY Pe3yJibTaTa BHIYUCICHUH, TPeoOpa30BaHU,
3HAHUM MMOCTPOCHUU.
PemaTh 3apqaum 3 peasibHON KU3HU, IPUMEHATh MaTeMaTHYeCKHUe
3HAHMS JUTSl PEHICHUS 3a1a4 U3 JPYTUXIPeIMETOB.
Pemath TeKcTOBBIE 321241, CPABHUBATDH, BHIOMPATHLCIOCOOBI
pELIeHUS 3aaun
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KJIACC

KBanparHbie KOpHU

yucia. [Toasarue 00
UpparuoHaIbHOMYHCIIE.
JecsTuanblie
MPUOIKEHUS
UppaIMOHATBHBIX
YquCelL.
JleficTBUTENBHBIC
yrcna. CpaBHEHHE
JIENCTBUTEIBHBIX
YHUCEI.

YpaBHeHue Buaa

x? = a. CoiicTBa
apuPMETHICCKUX
KBaJPaTHBIX KOPHEH.
[Ipeobpa3zoBanue
YHUCJIOBBIX BBIPAKECHUM,
coJiep KaIInx
KBaJIpaTHBIC KOPHU

Haumenosanue paznena KonuuectBo OcHoBHOE OcCHOBHBIE BHJIBI JEATENEHOCTH 00YJaIOIUXCS
(Tembl) Kypca 4acoB COJIepKaHue
Uucrna v BBIYKCIICHHUS. 15 KBanpatHblii KOpeHbU3 @®opMyJMPOBATH ONpe/leJieHre KBaIpaTHOrO KOPHSANU3 YHUCIIa,

apu(pMETHUYECKOro KBaJpaTHOI'O KOPHSL.

IIpumeHATH Onepaluio U3BJIEUEHUS KBaPAaTHOIO KOPHS U3 YUCIIA,
HCI0JIB3YSl IPU HEOOXOAUMOCTH KaJAbKYyJIATOP.OueHnBaTh
KBaJIpaTHbIE KOPHM LIEJIBIMUA YUCIAMU U I€CATUYHBIMU IPOOSIMHU.
CpaBHMBaTh M yNOPSAAOYMBATH pPAllMOHAIbHBIE U
MpPALMOHAJIBHBIE  4YMCJIA, 3alMCaHHbIE C  ITOMOILIBIO
KBaJIPATHBIX KOPHEH.

Mcceie1o0BaTh ypaBHEHHE X2 = @, HAXOIUTh TOUHBIE U
npuOmmKEHHBIE KOpHU Tipu a > 0.

HccaegoBath cBOMCTBA KBaIpaTHBIX KOPHEH, TPOBOAS YUCIOBBIE
SKCIIEPUMEHTBHI C HUCII0JIb30BAHUEM KaJIbKYJIATOPA(KOMIIBIOTEPA).
Jloka3pIBaTh cBOlicTBA apu(PMETUYECKUX KBAJAPATHBIX KOPHEH;
IPUMEHATh UX Ul IpeoO0pa3oBaHusl BbIpakeHU . BINOJIHATH
npeodpa3oBaHMs BbIPAXKEHUMN, COAEPIKALUXKBAAPATHBIE KOPHH.
BrIpaxxats nepemMeHHbIE

U3 TE€OMETPUYECKUX U PU3NYECKUX HopMy.

BbIuncJasTh 3HAYEHUS BBIPAXKEHUN, COAEPKAIINX

KBaJ[paTHbIE KOPHHU, UCIIOJIb3Ys IPU HEOOXOJUMOCTH

KaJbKYJIATOP.
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HUcnoan3oBaTh B XOJ€ pCIICHHUA 3aJa4 3JICMCHTAPHBIC

IpCACTaBJICHUS, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUAMUBCIINYHNH.

3HAKOMMTBCH C HCTOPHel Pa3BUTUS MAaTEMaTUKU

Yyiciia 1 BEIYMCIIEHU.
CrereHs ¢ IeIbIM
IOoKa3aTeIeM

CreneHs ¢ 1EJIbIM
IOKa3aTeJIEM.
CranmapTHas 3aIuch
YHUCIIA.

Pa3mepst 06beKTOB
OKpYXKaroIero Mupa(or
DJIEMEHTAPHBIX YaCTHUII
JI0 KOCMHYECKUX
00BEKTOB),
JUTUTEIBLHOCTD
IIPOIIECCOB

B OKpYIKaloIleM MUpE.
CBoiicTBa CTCIICHH

C LEJIBIM IOKa3aTeIeM

DopMyJIMPOBATH ONpeeJeHUe CTEIICHHU C LIEJIbIM

ITOKa3aTeJIEM.

IIpeacTaBiasiTe 3aUCh OOJBIINX U MaJIBIX YHCENT

B CTaHJapTHOM BHie. CpaBHMBATB YKCJIa U BEJIMUMHBL,3alMCaHHbIE
¢ ucnosnb3oBanueM crenenu 10.

Hcnonb3oBaTe 3amuch 4ucel B CTaHAAPTHOM BHAE VI
BBIPAXEHUS pa3MepOB 00BEKTOB, AJIUTEIbHOCTUIIPOIIECCOB B
OKPY’KAIOILIEM MUDE.

DopMyJIHPOBATh, 3ANIMCHIBATH B CHMBOJIMYECKOH (popme

Y WIJTIOCTPUPOBATH IPUMEPAMH CBOMCTBA CTETIEHUC LIEJIBIM
IIOKA3aTEJIEM.

IIpuMeHATH cBOICTBA CTENIEHU JUTS TPeoOpa3oBaHUs BEIPAKEHUH,
COJZIEp KAIMX CTENEHU C LEIbIM [TOKA3aTENEM.

BpIIOJIHATE JeHCTBHUSA C YNCIAMH, 3alIICAHHBIMU

B CTaHJApTHOM BHJI€ (YMHOXEHHE, J€JIEHUE, BO3BEICHUEB

CTEICHb)

Anredpandeckue BhIPAKECHHUS.

KBaznpaTHBINTpEXUIIEH

KBampaTHbrit
TPEXUIICH.

Paznoxenue
KBaJpaTHOTO

Pacno3naBaTh KBaJpaTHBIA TPEXUIICH, YCTAaHABINBAThBO3MOXKHOCTh
€ro pa3j0KeHUs1 Ha MHOXKHUTEIH.

PacknaapiBaTh HA MHOKHTEJIN KBaJIPATHBIN TPEXUIIEHC
HEOTPULIATEIbHBIM AUCKPUMUHAHTOM
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TpE€XUIieHa
Ha MHOXKHUTCIIN

Anrebpandeckue
BBIPAKCHUSI.
Anrebpanyeckas ApoOb

15

Anrebpanyeckas ApoOb.
JlomycTuMbIe3HAUSHHUSI
IIEPEMEHHBIX,
BXOJISTIIHX

B ajre0panyeckue
BBIpKEHUS.

OCHOBHOE CBOWMCTBO
anredpanveckon qpodu.
Coxkpamenueapooei.
CrnoxxeHue, BEIYNTAHHUE,
YMHOXXEHUE U JIeTICHHE
areOpandecKux Ipooei.
[IpeobpazoBanue
BBIPKEHUM,
CoJeprKaIIX
anreOpandecKue

Ipoou

3anuceiBaTh anredpanyeckue Beipakenus. Haxoante

00J1aCTh OIpeIeNIeHus pallMOHAILHOT'O BBIPAYXKECHHUS.

BbINOJHATHL YUCIOBBIEC MOJACTAHOBKY U BBIYUCIATH 3HAYCHHE
IpoOu, B TOM YHUCIIE C IOMOILIBIO KalIbKyJIsiTopa.PopmMyanpoBaTh
OCHOBHOE CBOICTBO anNreOpandeckoi 1podu 1 NPUMEHATD €ro JUIs
peodpa3oBaHus JpooOeH.

BeinonuaTs aeiicrBus ¢ anredpanyeckuMu Apoosmu. [IpumensaTs
peoOpa3oBaHUs BRIPAKEHUH IS pelIeHus 3a/1a4. BoIpaxkaTh
nepeMeHHble U3 Gopmys (HU3NIECKUX,T€OMETPUUECKHUX,
OIUCBIBAIOIINX OBITOBBIE CUTYAIUH)
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YpaBHEHUS 1 HEPABEHCTBA.
KBagparHbie ypaBHEHUs

15

KBagpaTHoe ypaBHeHHUE.

HenonnoexBaaparHoe
ypaBHeHue. @opmyna
KOpHEN KBaJIpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUH,
CBOISALINXCS

K KBaJIpaTHbBIM.
[Tpocreiimue npoOHO-
palroHaIbHbIE
YpaBHEHUS.

Pemienne TekcToBbIX
3a/1a4 ¢ IIOMOIIBIO
KBa/IpAaTHBIX YPABHEHUI

Pacno3HaBaTh KBaJpaTHbIC YPABHCHHUS.

3anuceiBaTh GOpMYJIy KOPHEN KBAJPaTHOIO YpaBHEHMS; pellaTh
KBa/IpaTHbIe YPABHEHHMs — IIOJIHBIC U HenonHble. [IpoBoauTh
NpocTeHIINe UCCIeJOBAHUS KBaIPaTHBIX YPABHEHHM.

Pemath ypaBHeHHs1, CBOASIIMECS K KBaIPaTHbIM,

C MOMOILBIO TPe0Opa30BaHU U 3aMEHON TIepEMEHHOM.
Ha0aronaTh 1 aHAJIM3MPOBATH CBSI3b MEXK1y KOPHAMHU U

KO3 GUIIMEeHTaMH KBaJAPaTHOTO ypaBHEHUSI.

®opmy.aupoBaTth TeopeMy Buera, a Taxke 00paTHYIO -TeopeMy,
IPUMEHATH 3TU TEOPEMBI JUIsl PELICHUS

3a/1a4.

PemiaTh TekcTOBBIE 32/1a4 AITreOpanyeckuM CrocoOoM:
MIEPEXO/IUTH OT CIOBECHOW (hOPMYIHPOBKU YCIOBHS 3aJaunK
anreOpanvyecKoil MosieNy MyTEM COCTaBJIEHUS YpPaBHEHUS ;PEIIaTh
COCTaBJICHHOE YpaBHEHUE; MHTEPIIPETUPOBAThH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPHeil pa3BUTHS aareOpbl

YpaBHEHMS U HEPABEHCTBA.
CucreMbl ypaBHEHHI

13

JIuneliHOe ypaBHEHUEC
JIBYMsI IEPEMEHHBIMU,
ero rpauk, NpuMepsl
peleHusl ypaBHEHUN B
LEJIBIX YHCTIaX.
Pemenue cucrem nsyx
JIMHEHHBIX YPaBHEHUI

Pacno3naBath JIMHEITHBIC YPaBHEHUS C IByMS
MePEMEHHBIMH.

Ctpouthb rpaduku THHEHHBIX YpaBHEHH, B TOM YHCIIE
HCNO0Jb3Ysl LM POBbIE PeCypChl.

PaznnuaTh napajienbHble U IEPECEeKaIOUecs IPSIMBIEIO UX
YpaBHEHUSIM.

Pemath cucteMbl IBYX JIMHEHHBIX YPABHEHUM C IBYMSI
MEPEMEHHBIMH TOJICTAHOBKOW U CIIOKEHUEM.
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C IBYMS IMEPEMEHHBIMU.
[Ipumeps! pemenus
CHCTEM HEJIMHEHHBIX
YpaBHEHUH C ABYMS
MEPEMEHHBIMH.
I'papuueckas
HMHTEpIpeTaIus
YpaBHEHUS C ABYMsI
NEePEMEHHBIMU U
CHCTEM JTUHEHHBIX
YpaBHEHUH C AByMs
NepEMEHHBIMHU.
Pemenne TeKCTOBBIX
3aJ1a4 ¢ ITOMOIIBIO
CUCTEM YpaBHEHUI

Pemars mnpocreillime CcUCTEMbl, B KOTOPBIX OJHO U3
YPAaBHEHUH HE ABJSETCA JIMHEHHBIM.

[IpuBoauTs, rpaduyecKyl0  HHTEPHPETALMIO  PEHICHUS
YPaBHEHUS C IByMsI IEPEMEHHBIMU M CUCTEM YPaBHEHUIC IBYMsI
EPEMEHHBIMH.

Pemiath TeKCTOBBIE 32/1a4H AITCOPANIECKUM CIIOCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
HepaseHcTBa

12

YucnoBsie

HEPaBEHCTBA U UX
CBOICTBA.

HepaseHnctBo ¢ onHOM
IIEPEMEHHOM.

JIuHeiiHbIe HepaBEHCTBA C
OJIHOW NMEPEMEHHOM U UX
pemenue. CucteMbl
JIMHEWHBIX HEPABEHCTB

DopMyJIHMPOBATHL CBOMCTBA YNCIOBBIX HEPABEHCTB, UIUIIOCTPUPOBATD UX
Ha KOOpJIMHATHOM MPSAMOIi, 10Ka3bIBaThAITreOpanyecKy.

IIpuMeHsATH CBOMCTBA HEPABEHCTB B X0/€ pelleHus 3a1ad. Pemars
JUHEWHBIE HEPaBEHCTBA C OJTHON NIEPEMEHHOM, N300pakaTh pelieHne
HEPaBEHCTBA HA YHCIIOBOM MPSIMOM.

PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, U300pakaTbpelleHHe

CUCTEMBI HEPABEHCTB HA YUCJIOBOM IIPSAMOM
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C OJTHOM NTEPEMEHHONH
UX pEILEHUE.
N300paxenue pemieHus
JIMHEWHOT OHEPABEHCTBA
U UX CHUCTEM Ha

Y CIIOBOUIIPAMON

OyHkuuu. OCHOBHbBIE
MOHSTHUSA

[Tonstue hyHKINH.
Ob6nacTh onpeaeneHusu
MHOX€CTBO 3HAYCHHI
byHKIINHA.

CriocoObl 3a1anus
(GyHKUIMH.

['padux pyHKIIHH.
CaoiicTBa QyHKIINMH,UX
O0TOOpaKEeHHE

Ha rpaduke

Hcnoab3oBaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO HCHMBOJIUKY.
Boruncasite 3HaYeHust QyHKUUHN, 3aJaHHBIX popMyrnaMu(ipu
HEOOXOIMMOCTH UCTIOIH30BATh KAIBKYIATOpP); COCTABJIATH
TadJIMUbI 3HAYEeHHH (YHKITUH.

CTponTh N0 TOYKAM rpaguku QyHKUIUH.

OnucepiBaTh cBOMCTBA QYHKIIMU Ha OCHOBE €€

rpau4ecKoro NpeacTaBICHMsL.

Hcnoab3oBaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO HCHMBOJIUKY.
HcceaenoBath npuMepbl rpadMKoB, OTPAKAIOIINX PEATHHBICTIPOLIECCH U
apyieHus. IIpuBOAMTHE NPpUMeEPBI IPOLIECCOB U SIBICHUH C 3aJaHHBIMA
CBOMCTBAaMH.

Hcnosb30BaTh KOMIIBIOTEPHBIE IPOrPaMMBbI

JUIs IOCTPOEHUS rpaUKOB PYHKIMI U N3yYEHUS UX CBOMCTB

OyHKkuMu. Yuciosbie
byHKIUN

YreHue 1 noCTpoeHUE
rpaduKoB (pyHKITHIA.
[Tpumepsl rpadukos

Haxomutb ¢ noMomsbio rpagpuka GyHKIUK 3HaYEHUE OTHONU3
paccMaTpUBaEMbIX BEJIMYUH 110 3HAYECHUIO JPYTOMU.
B HeclI0kKHBIX cllydasix BbIPaKaTh (pOPMYJ10ii 3aBUCHMOCTD

78




GYHKIIMNA, OTpaXKaAIOIINX
peabHBIE MPOLIECCHI.
DOyHKIUH,
OTHCHIBAIOIINE TIPSIMYIO
1 00paTHYIO

TIPOMOPIIHOHAIbHBIC
3aBUCHMOCTH, UX
rpaduKkH.

I'paduk pyHxMN
y = X2

DOyHKINHU

y =xiy =X,
y=vx,y= |x;

rpaduyeckoe pereHue
YPaBHEHUH U CUCTEM
YpaBHEHU I

MEXy BETUYHMHAMM.
OnuceIBaTh XapakTep U3MEHEHHUS OJHOW BETUYNHBIB

3aBUCHUMOCTH OT U3MEHEHUS APYroi.

Pacno3naBate Bubl n3ydaeMbix GyHkiuii. [loka3biBaTh
cXeMaTH4YeCKH MOJI0KEeHNE Ha KOOPIMHATHON TUIOCKOCTH TpaduKOB
dynkmmit Buma:y = X5y =x5,y =Vx,y = |x|. —
Hcnonb3oBarh pyHKUMOHANBHO-TPaduyecKkue

NpeacTaBJIeHusl U PEIICHHUS U UCCTIEA0BAHUS YPAaBHEHHUN HCUCTEM
YpaBHEHUH.

IpumensaTs unppoBbIe pecypebl It TOCTPOCHUIATPAPHKOB

byHKIUH

[ToBTOpeHuEe U 00600IICHNE

[ToBTOpEHME OCHOBHBIX
IMOHSITUI UMETOIOB
KypcoB 7 u 8kiaccos,
0000IIIcHIE 3HAHUIA

Bbi0upaTh, NpUMEHATH, OLIEHNBATH CIIOCOObLI CPABHEHUS YUCET,
BBIYUCIICHUH, peoOpa30BaHMI BRIPAXKCHHH, pEIICHUSyPAaBHCHHH.
OcyuecTBJIATH CAMOKOHTPOJIb BBIOIHAEMBIX ACUCTBUN U
CaMOIMPOBEPKY Pe3yJIbTaTa BHIYUCICHUH, TPeoOpa30BaHUM, IOCTPOCHUN.
Pemarts 3a1a4um 3 peajibHOM KU3HU, TIPUMEHATH
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MaTeMaTUYeCKHUE 3HAHUS JJIs PEIICHHS 3a7a9 U3 IPYTUXIPEIMETOB.
PemaTh TeKcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATHCIOCOOBI
pelieHus 3a1auu

OBIIEE KOJIMYECTBO
YJACOB I1O [TPOI'PAMME
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9 KJIACC

JlelicTBUTEIbHBIC YK CIIA

HppAOHATBLHBIC YHCTIA,
KOHEYHEIE U
OECKOHEUYHEIE
JIECSITUIHBIC IPOOH.
MHOKecTBO
JICMCTBUTEIBHEIX YHCEIT,
IEUCTBUTENILHBIE UHCIIa
KaK OECKOHEYHBIE
JECSITHYHBIC TPOOH.
BzanmHO ogHO3HAYHOE
COOTBETCTBHUE MEXTY
MHOXXECTBOM
JICCTBUTEIIBHEIX YHCEII U
MHOXKECTBOM TOYEK
KOOpPIMHATHOH IIPSIMOMA.
CpaBHeHue
JIeHCTBUTEINIBHBIX YHCET,
apupmeTnyecKue

HaumenoBanue pazgena KonuuectBo OcHoBHOE OcCHOBHBIE BHJIBI JESATENLHOCTH 00yYaIOIUXCS
(Tembl) Kypca 4acoB COZIEpKaHHUE
Yuca 1 BEIYUCIIEHUS. 9 PaLII/IOHaJIBHbIe quciia, Pa3BuBath NpeaAcTaBJCHUA O YMCIIaX: OT MHOXKECTBA HATYPaAJIbHBIX

YHCEJI O MHOXKECTBA ICHCTBUTEIIHLHBIX YHCEI. O3HAKOMUTBLCS C
BO3MOXXHOCTBIO MPEACTaBICHUS ACHCTBUTEIBLHOIO YHCIIA KaK
OECKOHEYHOH 1eCATUYHON APOOH, MPUMEHATD JeCITUYHbIE
MPUOJIMKEHUS PAallUOHATBHBIX M UPPAIIMOHATBHBIX YHCEIL.
HN300paxath 1eiiCTBUTEIBHBIC YUCIIa TOYKAMHU

KOOPIAMHATHOMN IIPSIMOM.

3anuchiBaTh, CPABHUBATH U YNOPSIA0YHBATH

JeNCTBUTEIIbHBIC UNCIA.

BbINOJHATH, COUETas1 YCTHHIE U TUCbMEHHbBIE TPUEMBI,
apudmMeTnyecKkue AeiiCTBUS C PAllMOHAIBHBIMU YUCIIaAMU;
HAXOIAUTb 3HAUYCHUS CTEIIEHEN C LEIBIMU MTOKA3aTENSIMU U KOPHEH;
BbIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN.

IHony4yuTh npeacTaBjaeHne 0 3HAUMMOCTU JIEHCTBUTENIbHBIX YUCEI
B [IPAKTUYECKON AEATEIIBHOCTUYEIOBEKA.

AHAJIU3UPOBATH M /1€J1aTh BBIBO/bI O TOUHOCTH MPUOTHKESHUS
JIEUCTBUTEILHOIO YUCTIa MPU PEeIICHUN3a/1ay.

OKpyrisiTh JCHCTBUTEIbHBIC YNCIIA, BHINOJHATH NPUKUAKY
pe3yabTara BIYUCICHUH, OUEHKY 3HAaUEHU I
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JEeHCTBUSA

C ICHCTBUTEIbHBIMU
YHUCIAMU.
[Tpubnuxénnoe
3HAYEHUE BEJINYMHBI,
TOYHOCTb
IPUOIIHKEHHUS.
OxpyriieHue yncen.
IIpukunka u oneHka

YHCIIOBBIX BBIPAXKEHUH.
3HaKOMMTBCS C HCTOpPHeEl Pa3BUTUS MATEMATUKH

pe3yNbTaToB

BBIYMCIICHUN
YpaBHEHHUs U HEPABEHCTBA. 14 JIuneliHOe ypaBHEHHE. OcBanBaTb, 3a110MHHATH H IPUMEHATH rpa)uIecKHeMeTOAbI
YpaBHEHMS C OJHOU Pemenne ypaBHeHUH, IIPU PELICHUH YPAaBHEHUH, HEPABEHCTB U UX CUCTEM.
[IEPEMEHHOU CBOJAILUXCS Pacno3naBats uenble u 1poOHbIe ypaBHeHUs. PemaTb

K JIMHEWHBIM.
KBagparHoe ypaBHEeHHME.
PemenneypaBHenui,
CBOIALINXCSA

K  KBaJpaTHBIM.
bukBanpaTtHsle
YPaBHEHUH.

IIpumepsl perienus
YpaBHEHUH TpeThen

U 4EeTBEPTOH CTEIICHEN

JIMHelHbIe M KBaJIPpaTHbIe YPaBHEHHUsI, YPDABHCHUS,
CBOJSIIMECS K HUM, IPOCTENIINE APOOHO-pallMOHATIbHBIE
YpPaBHEHHUS.

IIpensiaraTh BO3MOXHBIE CITOCOOBI PEIIEHUs TEKCTOBBIX3a/1ad,
00Cy:KIaTh UX U PelIaTh TEKCTOBHIC 331a4l Pa3HBIMU
crioco0amu.

3HAKOMHTBCSI ¢ HCTOPHEH Pa3BUTHS MaTEeMaTUKH
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pa3JIoKEHHEM Ha
MHOXKHUTEIIH.

Pemenue npobHo-
palMOHATIBHBIX
YpaBHEHUM.

Pemenne TekCTOBBIX 337129
anre0panvIecKUMMETO0M

YpaBHEHMS U HEPABEHCTBA.
Cucrembl ypaBHEHUH

14

VYpaBHeHHe € IByMs
NIEPEMEHHBIMH U €r0
rpaduxk.

Cucrema IByX TUHEHHBIX
YPaBHEHUNC JBYMS
IIEPEMEHHBIMU U €€
pewenue. Pemenne
CHUCTEM JIBYX YpaBHEHHH,
OJTHO

U3 KOTOPBIX JIMHENHOE,a
JIpyroe — BTOPOX CTEIEHH.
I'paduaeckas
MHTEPIIPETALNS CUCTEMBI
YpaBHEHUH

C IBYMs [IEPEMEHHBIMMU.
Pemenne TeKCTOBBIX

OcBauBaTh U NPUMEHSATb IPUEMBI PEIICHUS CUCTEMBI JIBYX
JMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU M CUCTEMBI IBYX
YpaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHUE HESBIICTCS JTNHEHHBIM.
Hcnoab3oBaTh GyHKIHOHATBHO-TpapUUecKre MpeacTaBICHUs IS
peleHHs U MCCIIeJOBAHUS YPABHCHUHHU CUCTEM.

AHaIM3HPOBATH TEKCTHI 32/1a4, pelIaTh UX alredpandeckum
CIIOCOOOM: MePeX0uTh OT CJIOBECHON ()OPMYIMPOBKH YCIOBUS 3aa4UH
K aNIre0panvecKoil MOJICIUITYTEM COCTABIICHHSI CHCTEMbI YpaBHEHUH;
pelIaTh COCTAaBICHHYIO CUCTEMY yPaBHEHHI; HHTePINPEeTHPOBATH
pe3ynbTar.

3HAKOMUTBCS ¢ HCTOPHEll Pa3BUTHS MAaTEMaTHKH
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3a/1a4 anreOpandecKum
cIocoooM

YpaBHEHMS U HEPABEHCTBA. 16 Yucossie Yurarte, 32aIIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBA,;
HepaseHcTBa HEPaBEHCTBA U UX HCIIOJIB30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. BHINOIHATH
CBOICTBA. peoOpa30BaHuUs HEPABEHCTB, HCIOJb30BATHIS IPE0OPa30BaHUS
JIunelinbie CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTth TMHEHHBIE U KBAaIpaTHbIE HepaBeHCTBA. PemiaTh
C OZTHOM NIEPEMEHHOUH JIMHEIHBIC HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI
UX pelICHueE. HEPaBEHCTB, BKIKOYAIOIUX KBAIPaTHOE HEPABEHCTBO, U PEILIATh UX;
Cucremsl TMHENHBIX 00CyKIaTh ITOJIy4EHHBIE PEIICHUS.
HEPABEHCTB C OJTHOU M300pakaTh pelieHne HEPaBEHCTBA U CUCTEMbBI HEPABEHCTBHA
[IEPEMEHHON U UX YHUCJIOBOM IIPSIMOM, 3aIIMCBIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.
peleHue. PemaThb kBasipaTHbIE HEPABEHCTBA, UCHIOIb3YSATpaduUeCcKue
KBanparssie [IPEACTABIICHHUS.
HEPaBEHCTBA U UX OcBanBaTh ¥ NPUMEHATb HEPABEHCTBA IIPU PELIEHUUPA3IUUHbIX
peleHue. 3a/1a4, B TOM YHCJI€ IPAKTUKO- OPUEHTHPOBAHHBIX
I'paduueckas
UHTEpIpETALNs
HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs
[IEPEMEHHBIMU
Oynkuun 16 KBagpatuunas GyHkuus, Pacno3naBaTth Bubl U3y4aeMbIX QYHKLUH; HIJIIOCTPHPOBATH

e€ rpaduk UCBOWCTBA.
[Tapabomna, KOOpAMHATHI
BEPIIUHBITIAPAOOITBI, OCh

cXeMaTH4eCKH, 00bACHATH PACIIOIOKEHNE HA KOOPIMHATHON
IJIOCKOCTH I'pauKoB

k
dyskumii Buma:y = kx,y = kx+ b,y =,y =,
X
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CUMMETPUH NapaloJIbl.

I'padpukn hyHKIIMIA:
y =Kkx,
y= kx + b,
k
y =
X
y: Xz,y:
x3y=x,
y =[xt

y=x3,y =x, Y = |x| B 3aBUCHMOCTH OT 3HAUECHUIKOPPUIIMEHTOB;
OIMCHIBATh UX CBOMCTBA.

Pacno3naBath kBagpaTuuHy0 QPyHKIHIO 110 hopmyie.

IIpuBoaNTHL NPUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEH U3

peanbHOM KU3HU, PU3HKH, TEOMETPHH.

BoisiBasiTh 1 00001maTh 0COOEHHOCTH rpaduka

KBaJpaTUYHON (QYHKIMHU Y = ax’> + bx+ c.

CTpouTthb 1 N300paxkaTh CXeMaTHYECKHU TPAPUKU KBAPATUIHBIX
GbyHKIIMHA, 3aTaHHBIX (DOpMYJIaMU BHIa

y=axl,y=ax?+q,y=a(x + p)? y=ax® + bx + C.AHAAM3UPOBATE
NPUMEHSATh CBOMCTBA U3YyYEHHBIX (PYHKIMH ISl UX IOCTPOEHUS, B TOM
YHClie C TOMOIIBI0 HU(POBBIX PECYPCOB

YucioBEIe
[OCJIEIOBATENbHOCTH

15

ITonsgTue yncioBoi
IOCIIC JOBATEIIFHOCTH.
3anganue
MOCJIEIOBATEIbHOCTH

peKyppeHTHOH (opmyioit
1 GopMyJI0if N-ro ujeHa.

Apudmernueckas u
reoMeTpuyecKas
IPOrPECcCui.
®opmybl N-To 4ieHa
apu(pMeTUYECKON U
reOMETPUYECKON

OcBauBaTh U NPUMEHSITh UH/ICKCHbIC 0003HAYCHU S, CTPOUTH
peueBbie BHICKA3bIBAHHUS C UCIIOIb30BAHUEMTEPMHUHOJIOTHH,
CBSI3aHHOM C MOHATHEM ITOCJICI0BATEIbHOCTH.
AHaIU3UpPOBaTHh POpPMYITy N-TO YieHa

MIOCJICIOBATEILHOCTH HITH PEKYPPEHTHYIO (hopMyIty

¥ BBIYUCJIATH WICHBI TIOCIICI0BATEIbHOCTEH, 38 JAHHBIXOTHMHU
dbopmymnamu.

YcTaHaBJIMBATh 3aKOHOMEPHOCTD B TTOCTPOCHUU
MOCJICIOBATEIIbHOCTH, €CJIU BBITTHCAHBI IEPBBIC HECKOJIbKOEE
YJICHOB.

Pacno3znaBaTh apu)METHUICCKYIO H T€OMETPHUYCCKYIOTPOIPECCHU TIPU
pa3HBIX criocobax 3aaHusl.
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MPOrpeCCHii, CYMMBI
MEePBbIX N YJIECHOB.
N300paxeHne 4ICHOB
apuPpMETHICCKON 1
r€OMETPUYECKOMN
MPOrpeccHii TOUKaMu Ha
KOOPJAMHATHOM
IIJIOCKOCTH.
JIuHeHbIl u
SKCIIOHEHITUATILHBIN
pocT.

CnoxHble NPOLIEHTHI

Pematsp 3a1auu ¢ ucnonb3oBaHueM (Gpopmyir N-To wieHa
apu(MeTHIecKoil 1 TeOMETPUUECKOI MPOrpecCcuii, CyMMBITIEPBBIX N
YJICHOB.

HN300paxaTh WieHbI OCIEA0BATEILHOCTH TOYKAMUHA

KOOPJIMHATHOM IJIOCKOCTH.

PaccmaTpuBaTh mnpumMepbl NPOLECCOB M fABJEHHH U3
peanbHOW  JKWU3HHW, WUIIOCTPUPYIOIIUE HW3MEHEHHE B
apudmMeTHdecKoil MPorpeccuu, B TeOMETPUUIECKOM

MPOTPECCHH; U300paXKaTh COOTBETCTBYIOIINE 3aBHCUMOCTHT A UICCKH.
Pemateb 3amaum, cBsI3aHHBIE C YMCIOBBIMH ITOCIEN0BATENHLHOCTIMH, B
TOM YHCII€ 33J]a4H U3 PEATbHOM KU3HH C UCMOIB30BaHUEM ITU(POBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TaONHUII, rpaUIecKOro KaIbKyIaTopa u
T.H.).PelllaTl) 3a4a49U1 Ha CIIOKHBIC HpOHeHTBI, B TOM YHCJIC 3ada4YU U3
peabHOM MPaKTUKHU (C UCTIONB30BAHUEM KAIbKYISATOPA).
3HAKOMUTBCS € MCTOPHEH PA3BUTUS MATEMAaTUKHU

[ToBTOpenue, 0600IIEHKE,
cUCTeEMaTH3als 3HaHU!

18

Yucaan

BbIYHCJIeHHS (3aMKCh,
CpaBHEHUE, NIECUCTBUS C
JEUCTBUTEILHBIMU
YHCJIaMH, YACJI0BAs
npsiMasi; TPOLIEHTHI,
OTHOILICHUS, TPONOPLINY;

OnepupoBaTh NOHATHAMU: MHOXECTBO, [IOJMHOKECTBO, OIIEpaLuU
Ha/l MHOXKECTBaMH; MCI0JIb30BaTh IpapUuecKOepe/ICTaBICHHIE
MHOYKECTB JJIs1 OIIUCAHUs PEATbHBIX IIPOLECCOB U SBICHUI, IPU
pelIeHnN 3aa4u U3 JPYrux y4yeOHbIX IPEIMETOB.
AKTYyaJM3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE e CTBHS,
CBA3aHHbIE C YHCJIAMU: HATYPAIbHOE YUCIIO0,IIPOCTOE U COCTABHOE
YHUCIIA, JEJIMMOCTb HaTYPAJIbHBIX
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OKpYTJICHHE,
npuOIInKEeHHUE,
OLICHKA; PEIICHUE
TEKCTOBBIX 3a/1a4

4KCel, IPU3HAKH JEIMMOCTH, LI€JI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHAs U JIECITUYHAsA JpoOu, CTaHIapTHBIM BUJ YKCIIa,
apudmeTnyecKkuil KBaJpaTHbIN KOPEHb.

BbInoJIHATH AeliCTBHSA, CPABHUBATH M YIIOPSAA04YMBATHYNCIIA,

apu(pMeTHIeCKUM NPEJCTaBIIATh YKCia HA KOOPIMHATHOW MPSAMOM, OKPYTJIATh YKCIa;
CII0CO00M) BBINOJIHATH NPUKHIKY H OLEHKY PE3yJIbTaTa BEIUUCIICHUH.
Pemath TekcTOBBIE 321a4U apuhMETHUECKUM criocooom. PemaTs
NpaKTHYeCKHe 32/1a4H1, COAEPIKaI1e MPOLEHTHL,10JIU, YaCTH,
BBIPA)KAIOIINE 3aBUCUMOCTH: CKOPOCTh — BPEMSI — PacCTOSHUE,
[IEHa — KOJMYECTBO — CTOUMOCTH,00bEM pabOTHl — BpeMs —
IPOU3BOIUTEIBHOCTD TPYAA.
Pa30dupaTthb peanbHbIe )KU3HEHHBIC CUTYAIIHH,
(hopMy.THpPOBATBH X Ha S3bIKE MATEMATHKH,
HAXOJIUTH PEUICHNE, TPUMEHSS MaTEeMaTHYECKHIH armapar,
HHTEePNPeTHPOBATH PE3yJIbTAT
Auredbpanyeckune OnepupoBaTh NOHATHAMM: CTEIIEHD C LIEJIBIM I0Ka3aTeNEM,
BbIpasKeHHU apu(pMeTHYeCKH KBaJpaTHbII KOPEHb,MHOT OUJICH,
(nmpeobpa3zoBaHue asnredpanydeckast 1poOb, TOXKIECTBO.
anreOpandeckux BbINOTHATH OCHOBHBIE 1CHCTBHSA : BHIITOIHATH PAacU€Thl 11O
BBIpXEHU, dopmynam, mpeoOpazoBBIBATH 1IeNbIE, IPOOHO- pallHOHATIbHbIE
JOITyCTUMBIE BBIPQ)KEHUS M BEIPAKEHUS C KOPHSMH, PEATN30BBIBATH PA3IOKEHUE
3HA4YEHUs) MHOI'O4JICHa HA MHOKUTEJIN,B TOM YUCIIE C UCIIOIb30BaHUEM

(I)OpMy'J'I Pa3HOCTH KBaApaTOB U KBaJApaTa CyYMMbI U PA3HOCTH;
HaXOJHUThb
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JOMYCTUMBbIE 3HAYCHUSI IEPEMEHHBIX 7151 IPOOHO-
palMoOHATIBHBIX BBIPAKECHUH, KOPHEH.
MopaeupoBaTh C OMOILBIO (OPMYJT pealibHbIE MPOLECCH

U ABJICHUA

DyHKUUH
(moctpoenue,
CBOICTBA M3YUYEHHBIX
byHKIIHIH,
rpaduueckoe pemeHne
YpaBHEHUH U UX

CHUCTEM)

OnepupoBaTh NOHATHAMHU: GYHKLHUSA, TpadUK QYHKIHMH,
HYIU GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXKYTKH BO3pacTaHus, yObIBaHUs, HAUOONbIIEE U
HauMeHblllee 3Ha4eHUs PYHKIUU.

AHAJIN3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(hyHKIHHA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM: IIPsIMasi IPONOPLHOHAIBHOCTD,
oOpaTHas IpONOPIUOHATBHOCTE, TUHEHHAS PYHKIUS,
KBaJpatuyHas GyHKIH, mapadosa, rurnepoora.
Hcnoab3oBath rpagukm 11l ONIPEEICHUS CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, JJISl peLICHUS 3a/1a4 U3 APYTUX
y4eOHBIX IPEIMETOB U PEaTbHON KU3HU; MOAETUPOBATH

C NMOMOMIbIO TpaduKOB peanibHbIe IPOLECCHl U SIBJICHUS.

BoipaxaTth (popmysiamMu 3aBUCUMOCTH MEXY BETMUNHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIJTAHUPOBAHHME

7 KUIIACC
N KosnuyecTBo yacos Jara DJIeKTpOHHbIe N (ppoBbIE
. Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero Kontpoabubie | IlpakTuueckue W3ysenus P
padoTsbI padoThI pecypcbl
1 [ToHsiTHE palIMOHATILHOIO YKCIIA 1
2 Apudmernueckue TeUCTBUS C 1
palOHAIbHBIMU YU CIaAMHU
3 Apudmernueckue TeUCTBUS C 1
palMOHAIbHBIMU YU CJIAMU
4 Apudmernueckue JeHCTBUS C 1
palMOHAIbHBIMU YU CJIAMU
5 Apudmernueckue JEHCTBUS C 1
paIMOHAIbHBIMU YHCJIAMH
6 Apudmernueckue neiicTBus ¢ 1
paIMOHAIbHBIMU YHCJIAMU
7 CpaBHeHue, ynopsijouMBaHue 1
palMoHaIbHBIX YHCEI
8 CpaBHeHue, ynopsijouMBaHue 1
palMoHaIbHBIX YHCEI
9 CpaBHeHue, ynopsijouuBaHue 1
palMOHAIbHBIX YUCEI
10 CreneHb ¢ HaTypaJbHBIM 1 bubmuorexa [JOK
HoKa3aTesaeM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJbHBIM 1 bubmuorexa [JOK
noKa3aTelieM https://m.edsoo0.ru/7f421382
12 Crenensb ¢ HATYpaJIbHBIM 1 bubnuoreka [IOK
HOKa3aTeaeM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM 1 bubnuoreka [IOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f4218be
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14

CrereHs ¢ HaTypaJbHbBIM
ITOKa3aTcJICM

15

Perrenre ocHOBHBIX 3a7a4 Ha
JpoOu, IPOLEHTHI U3 PeaIbHOU
MIPaKTUKHU

16

Pemrenyie ocHOBHBIX 3a7a4 Ha
IpoOu, TPOIIEHTHI U3 PeaTbHOM
MIPAKTUKU

17

Pemenie oCHOBHBIX 3324 Ha
JIpoOu, MPOIEHTHI U3 PEATbHON
PaKTUKU

18

Pemienrie OCHOBHBIX 3aj1a4 Ha
JIpOOH, IPOIEHTHI U3 PEATbLHON
MPaKTUKHU

19

[Ipu3naku nenumocTy,
Pa3JIOKEHUS HA MHOKUTEIIN
HaTypaJbHbIX YUCEI

20

[Ipu3Haku neauMocTH,
pa3JI0KEHUSI HA MHOYKUTEIIN
HATypAJIbHBIX YUCEI

21

Peanbubie 3aBucumoctu. [Ipsmas
1 oOpaTHas IPOIOPIIMOHATLHOCTH

22

Peansnbie 3aBucumoctu. [Ipsmas
1 oOpaTHas IPOIOPIIMOHATBLHOCTH

23

Peansnbie 3aBucumoctu. [Ipsmas
1 oOpaTHasi IPOIOPIIMOHATBLHOCTH

24

Peanpubie 3aBucumoct. [psmas
1 00paTHasi TPOMOPIHOHAIBHOCTH

25

KontponbHas padora no reme
"PanmoHasnbpHbIe yncaa'

26

bykBeHHBIE BBIpaKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41feec
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[Tepemennsle. JlonycTrmbie

27 3HAYEHUS IEPEMEHHBIX
28 DopMyITBI
29 DopMybl
[IpeoOpa3zoBanre OYKBEHHBIX
30 BBIpa)KEHUH, PACKPBITHE CKOOOK U bubnuoreka ITOK
NPUBEJICHUE TIOT00HBIX https://m.edsoo.ru/7f41fafa
cllaraeMbIxX
[IpeobOpazoBanre OyKBEHHBIX
31 BBIPOKECHHUH, PACKPBITHE CKOOOK 1 bubmuoreka [JOK
NpUBEJCHNE TTOA0OHBIX https://m.edsoo.ru/7f41fd70
cliaraeMbIx
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPAXEHH, paCKpbITHE CKOOOK U
puUBeICHNE TTOJJOOHBIX
cllaraeMbIx
[IpeobpazoBanne OYKBEHHBIX
33 BBIPQXCHHH, PACKPBITHE CKOOOK H
MpUBEICHUE TTOI0OHBIX
ClIaraeMbIX
34 CBoICTBa CTEIICHU C bub6nuoreka [JOK
HATYpaJIbHBIM MTOKa3aTeIeM https://m.edsoo0.ru/7f421382
35 CBoiicTBa CTENEHU ¢ bubmuoreka [JOK
HATYPAJIbHBIM [TOKa3aTeIeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHH ¢ bubmuoreka [JOK
HATYPAIbHBIM [TOKa3aTeaeM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 Muorosert https://m.edsoo.ru/7f42276e
bubmuoreka [JOK
38 Muorotinerb! https://m.edsoo.ru/7f422930
39 CrnoxxeHue, BBIYUTAHUE, bubmuoreka [JOK

YMHOXCHHNE MHOI'OYJICHOB

https://m.edsoo.ru/7f422af2
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CrnoxxeHue, BEIYUTAHHUE,

bubmuoreka [JOK

40 YMHOKEHHE MHOTOUYJICHOB https://m.edsoo.ru/7f422cc8
M CrnoxeHue, BEIYUTAHUE, bubmuoreka [JOK
YMHOXCHHE MHOT'OWICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BEIYUTAaHHUE, bubnuoreka IJOK
YMHOXEHHE MHOTOUICHOB https://m.edsoo.ru/7f423182
43 DopMyITbl COKpaAIIEHHOTO bubnuoreka [JOK
YMHOKEHHS https://m.edsoo.ru/7f42432a
44 DopMyITbl COKpaAIIEHHOTO bubmuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJbl COKPAIEHHOT O bubmuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJTbl COKPAIEHHOT O bubmuorexa [JOK
YMHOKEHHS https://m.edsoo.ru/7f4241d2
47 DopMyJIbl COKpALIEHHOT O bubnuoreka [IOK
YMHO’KEHUSI https://m.edsoo.ru/7f4251d0
48 PaznoxkeHne MHOro4jeHOB Ha bubmuoreka [JOK
MHOXHTEIH https://m.edsoo0.ru/7f423312
49 PaznoxkeHne MHOTOWICHOB Ha bubmuoreka [JOK
MHOXHTEIIH https://m.edsoo.ru/7f4237fe
50 PaznoxkeHne MHOrOWICHOB Ha bubmuoreka [JOK
MHOKHTEITN https://m.edsoo.ru/7f4239de
51 PaznoxxeHne MHOrO4JIEHOB Ha
MHOXXHUTEITH
KonTponbhast pabora no reme
52 n n
AnreGpanyeckue BhIpaXEeHUS
VYpaBHeHue, TpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PAaBHOCHJIbBHOCTh YPABHEHUI
54 JInneliHOE ypaBHEHHE C OHOU

TIepPEMEHHOM, PEIIeHUEe JUHEHHBIX
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YpaBHEHUH

JIuneitHoe ypaBHEHUE C OHOM

bubmuoreka [JOK

o HIEPEMEIHOH, PELICHHE JHHCHIEX https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHUE C OAHOMN
56 MIEPEMEHHOM, pelIeHIEe TMHEHHBIX
YpaBHEHUI
57 Pemenne 3agau ¢ moMoIIL0 bub6nmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Permenne 3agau ¢ moMoIs0 bubnuoreka [JOK
ypaBHCHUI https://m.edso0.ru/7f420806
59 Pemenune 3aga4 ¢ moMomisr0 bu6nuoreka [JOK
ypaBHCHUI https://m.edsoo0.ru/7f4209a0
60 Pemienune 3aga4 ¢ moMOIIbIO bu6nuoreka [JOK
ypaBHCHUI https://m.edsoo.ru/7f420e6e
61 JIuHeliHOE ypaBHEHHUE C ABYMS bubmuoreka [TOK
IIEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427¢c32
62 JIuHeitHoe ypaBHEHUE C JBYMS bubnuorexa [JOK
IIEPEMEHHBIMH U €r0 TpapuK https://m.edsoo.ru/7f427e8a
o | Crerewamyx i BuGmiorera LIOK
P ABYM https://m.edsoo.ru/7f42836¢
epeMEHHBIMU
Cucrema IByX JIMHEMHBIX
64 YPaBHEHUH C IByMs
nepeMEHHBIMU
Cucrema 1ByX JTUHEHHBIX
65 YpaBHEHUU C IBYMs
epEeMEHHBIMHU
CucreMa IBYX JIMHEHWHBIX
66 YPaBHEHUH C IBYMs
NepeMEHHBIMU
67 Pemienue cucreM ypaBHEeHUM bubnuoreka [JOK
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68 Pemenue cucrem ypaBHEHUI 1 buommorera LIOK
https://m.edso0.ru/7f42865a
69 Pemienue cucrem ypaBHEHHA 1 bubmorexa [TOK
https://m.edso0.ru/7f4287d6
70 Pemienue cucreM ypaBHEHUM 1
71 Pemienue cucreM ypaBHEHUH 1
79 KonTponbsHas pabora 1o teme 1 bubmuoreka [JOK
"JIunelinble ypaBHEHUS " https://m.edsoo.ru/7f421044
. bubnuoreka [IOK
3 Koopusata TotikH Ha npaMOi L https://m.edsg).ru/7f41de76
bubnuoreka [IOK
74 | Hucrosbie npoveyTii L s ecsoD rU/ 7141012
75 UucnoBble IPOMEKYTKU 1
76 Paccrosinue mexay ABYMS § 1
TOYKAMH KOOPJMHATHOM MPsMON
77 Paccrosaue mexay ABYMS } 1
TOYKAMH KOOPJMHATHOMN MPsSMOU
78 [IpssmoyronbHas cucreMa 1 bubnuoreka [TOK
KOOpPJIMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbHas cucreMa 1 bubnuoreka ITOK
KOOPAMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX 1 bubmmoreka [JOK
bopmymnamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX 1 bubmuoreka [JOK
bopmymamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpadukoB, 3a1aHHBIX
82 dbopMynamu 1
[Tpumeps! rpadukoB, 3a1aHHBIX
83 dbopmynamu 1
84 Utenue rpadMKoB peabHbBIX 1 bubmuoreka [JOK
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3aBUCUMOCTEN

https://m.edsoo.ru/7f41ea24

Yrenue rpadukoB peagbHbIX

85 .
3aBUCHMOCTEH
bubnuoreka [JOK
86 Tonsmue dyniciun https://m.edsoo.ru/7f41ef06
87 I'paduk GyHakmIM
N N bubmuoreka [JOK
88 Caoiictsa dynKiumii https://m.edsoo.ru/7f41f078
N . bubmuoreka [JOK
89 Colictsa ynKimii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [JOK
%0 Jlaneiinas dynkuma https://m.edsoo.ru/7f427282
. bubnmoreka [JOK
o Jlmseiinas Qyniis https://m.edsoo.ru/7f427412
92 [MocTpoenue rpaduka THHEHHON bubmmoreka [JOK
byHKIIHH https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka THHEHHON
byHKIUN
94 I'paduk pyHKINH y =[X|
95 I'paduk pynknmu y =[x|
o 'I'{I?HTponLHaﬂ pa60T;) o TeMe BuGiorexa LIOK
OOPZIHATLL M TPAQHIH. https://m.edso0.ru/7f41f50a
DyHKIMHU
| Memopeme oo o B 10K
. ’ https://m.edsoo.ru/7f429c6c
000011IcHIE 3HAHUIA
B B LOK
AOB Kypea /. ’ https://m.edsoo.ru/7f429f32
0000111eHNE 3HAHUN
99 [ToBTOpEHNE OCHOBHBIX IMOHATHN bubmmoreka [JOK

H MCTOOOB KypcCa 7 KJ1acca,

https://m.edsoo.ru/7f42a0e0
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0000111eHHUE 3HAHUN

IToBTOpEHNE OCHOBHBIX MOHITUI

100 M METOJIOB Kypca 7 Kiiacca 1 Bubmiorexa HOK
A ypea /. ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUH
101 Htorosast KOHTpoJIbHasi paboTa 1
o | Romreme e o | BuGorea 10K
8 ypea s ’ https://m.edsoo.ru/7f42a900
0000111eHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[MPOI'PAMME
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8 KVIACC

KoaunuyecTBo yacos

JJIeKTpOHHbIe N (poBbIe

Ne Tema ypoka K 1 HAata o0pa3oBaTe/ibHbIE
/i Yp Beero OHTPOJbHbBbIE PaKTH4YeCKHe H3ydeHus P
padoThbI padoThI pecypcbl
1 KBaaparHbIii KOpeHb U3 YUCIa 1 bubmorexa [TOK
ap p https://m.edsoo.ru/7f42d452
2 [TonsiTue 00 nppaKoHaILHOM 1 bubmuoreka [JOK
qucie https://m.edsoo.ru/7f42eaaa
3 Jecsatruunble MpUOIMKEHUS 1
UPPALMOHATBHBIX YUCEI
4 JecsaTruunble MpUOIMKEHUS 1
UPPALIMOHATIbHBIX YUCEI
5 JlelicTBUTENbHBIC YKCIia 1
6 CpaBHeHUE TEUCTBUTEIIBHBIX 1
Yyucen
7 CpaBHeHUE IeHCTBUTENBHBIX 1
quCe
8 ApudmeTrrueckuil KBaJpaTHBINA 1
KOpPEHb
9 YpaBHeHHE BUA X = a 1
10 CaoiicTBa apu(pMeTHIECKIX 1 bubnuoreka [IOK
KBaJIPAaTHBIX KOpHEH https://m.edsoo0.ru/7f42d862
11 CaoiicTBa apupMeTHIECKIX 1 bubnuoreka [IOK
KBaJIPaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
e B LOK
P » CONCpAI https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
Hpeo6pa30vBaHHe YUCIIOBBIX Bubmiorexa [JOK
13 BBIPAXKEHMI, COIepkKAIINX 1

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4
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[TpeobpazoBaHre YHCTOBBIX

bubmuoreka IJOK

14 BRIPAICCHIH, CONCPAIIIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
IT BaHME YHCIOBBIX
15 Bbggggcﬂ?{fﬁ acoz[eepm(;?;l)nx bubmorexa LTOK
’ https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CrteneHb ¢ 1eNIbIM MToKa3aTeIeM bubamorexa LOK
https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch 4ucia.
Pa3mepsl 00bekTOB
17| Smevemmapmene satmmns o bumiorexa LIOK
https://m.edsoo.ru/7f436098
KOCMUYECKHX 0OBEKTOB),
JUTUTEIILHOCTD MPOLIECCOB B
OKPY>KaloIleM MUpe
18 CBOMCTBA CTEIEHHU C LEIBIM bu6nuoreka [JOK
MoKasarejieM https://m.edso00.ru/7f435648
19 CBoOICTBA CTEINEHHU C LEIBIM bubnuoreka [JOK
noKa3aTejeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
noKa3aTeeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LETbIM bubnuoreka [JOK
noKa3aTeaeM https://m.edso0.ru/7f43599a
29 CBoiicTBa CTETICHU C LIEITBIM bubmuoreka IJOK
oKa3zaTeseM https://m.edsoo.ru/7f435ed6
23 KBagpartHbiit TpéxwieH
24 KBagparHbiii TpéxuiieH
o5 Paznoxxenue kBagpaTHOro bu6nuoreka [JOK
TpEXUICHA HA MHOXHUTEIIH https://m.edsoo.ru/7f42fd38
26 Pasnoxenue kBaapaTHOro bubnuoreka [TOK
TpEXUICHA HA MHOKHUTEIIH https://m.edsoo.ru/7f42fd38
27 KonTponbHas pabora no remam bubnuoreka [JOK
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"KBaznparnbie kopHU. CTENEHHU.
KBagpartsbiit TpexwieH"

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

bubmuoreka [JOK
28 Anrebpanrieckas pode https://m.edso0.ru/7f430382
JlomycTrMble 3HaYEHUs
29 MIEPEMEHHBIX, BXOIAIINX B
anreOpanyecKue BhIpAKEHUS
JlonmycTrMbIe 3HAYCHHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanyuecKre BhIpaKEHUs
31 OcHOBHOE CBOWCTBO bubnmoreka [{OK
anredpanveckoii apoou https://m.edsoo.ru/7f4308e6
. bubnmoreka [JOK
32 Coxpauerne apodeit https://m.edsoo.ru/7f430a8a
. bubmuoreka IJOK
33 Coxpatenne apobeit https://m.edsoo.ru/7f430f44
. bubnuoreka [JOK
34 Coxpauerne apodeit https://m.edsoo.ru/7f430f44
| Coomeme s BuGorea 10K
Y A . https://m.edsoo.ru/7f43128c
anreOpanuecKux apoodei
o | s moame BuGorsa 0K
™ A . https://m.edsoo.ru/7f4315c0
anredpandecKux apoden
g | Caomee s B orea LK
™ A . https://m.edsoo.ru/7f4318c2
anrebpandeckux apodeit
CrnoxeHue, BHIYUTaHUE,
38 YMHOXEHUE U JICIICHNE Eubmorexa OK
N https://m.edsoo.ru/7f431a20
anredpandecKux apoden
39 [TpeoOpa3oBaHue BEIpAKECHUH, bubnuoreka LIOK

CoJIepKaIuX aareOpanvecKue

https://m.edsoo.ru/7f43259c
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JIpoou

[IpeoOpa3zoBaHue BBIpAKCHUH,

bubmuoreka [JOK

40 COACPAANIX Arebpantieckue https://m.edso0.ru/7f432736
Jpobu
i conepranm amcopumasere BuGmiotera LIOK
https://m.edso0.ru/7f432736
JIpoou
42 KonTponbhas pabora 1o teme bubmuoreka [JOK
"Anre0Opanyeckas qpoos" https://m.edsoo.ru/7f431d36
43 KBanpartHoe ypaBHEHHE BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagparHoe bubnuoreka [TOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonunoe kBagparHoe bubnuoreka [TOK
ypaBHCHHE https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBaJAPaTHOIO bubmuoreka [TOK
YpaBHCHHMSI https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEHN KBaJpaTHOro bubnuoreka [IOK
YpaBHCHHMSI https://m.edsoo.ru/7f42f3f6
48 dopMyita KOpHEN KBaAPATHOIO bubmmorexa [JOK
YpaBHCHHMSI https://m.edsoo.ru/7f42f5a4
bubnuoreka LIOK
49 Teopema Brtera https://m.edscl)lo.ru/7f42fef0
bubnuoreka [IOK
>0 Teopema Buera https://m.edscL)Io.ru/7f430076
51 Pemienue ypaBHeHui, bubmuorexa [JOK
CBOJISIIMXCS K KBaJIPATHBIM https://m.edsoo.ru/7f43c542
52 Pemenne ypapHeHui, bubnuoreka [IOK
CBOJISIIIMXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c3d0
53 ITpocreiimue apoGHO- bubnuoreka [TOK

palMOHAJIbHBIC YPABHEHUS

https://m.edsoo.ru/7f4328c6

10C


https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

54

[Tpocreiimue npoGHO-
palMOHAIIEHBIE YPABHEHHUS

bubnuoreka [IOK
https://m.edsoo.ru/7f432b6e

55

Pemntenne TekCcTOBHIX 3a1a4 C
MTOMOIIBIO KBAJIPATHBIX
ypaBHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42f75c

56

Penrenne TeKCTOBEIX 3a71a4 C
IIOMOIIBIO KBAIPATHBIX
ypaBHEHUH

bubnuoreka [JOK
https://m.edsoo.ru/7f42f86

57

Kontponbhas paborta no teme
"KBagparubie ypaBHeHUs"

bubnuoreka [JOK
https://m.edsoo.ru/7f4301f2

58

JIuHeliHOe ypaBHEHUE C IBYMS
MIePEMEHHBIMH, €ro rpauk,
IIPUMEpPHI PEILICHUS] YPABHEHUN B
LIENIBIX YUCIIaX

59

JIuneliHOEe ypaBHEHHE C BYMS
NEPEMEHHBIMH, €T0 Ipaduk,
MIPUMEpHI PEIlICHUs] YPaBHEHUN B
LIENIBIX YUCIIaX

60

JIuHetHoe ypaBHEHUE C TIBYMSI
MepEeMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEILICHNS YPAaBHEHU B
LEeJbIX YHCIax

61

Pemenue cucrem nByx
JIMHEMHBIX YpaBHEHUM C IBYMS
MepeMEHHbIMHU

62

Pemenune cucrem nByx
JIMHEWHBIX YPABHEHUHU C JBYMs
IIEPEMEHHBIMU

63

Pemenne cucreM asyx
JIMHEWHBIX YPABHEHUU C JBYMS
IIEPEMEHHBIMU

64

[Tpumepsl pelieHus: CUCTEM
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HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

65

IIpuMepsl peleHns: CUCTEM
HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMH

66

I'padmyeckast uHTEpIpETALIUS
YPaBHEHUS C IBYMs
MIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPABHEHUU C JBYMS
IEPEMEHHBIMH

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckast unTEpHIpETAIUSL
YpaBHEHUS C ABYMS
MEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YPaBHEHUM C TBYMS
MepeMEHHbIMHU

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

68

Pemennie TeKCTOBBIX 3a/1a4 C
MTOMOIIBIO CUCTEM YPaBHEHUI

69

Pemenne TekCcTOBBIX 3a/1a4 C
IIOMOILBIO CUCTEM YPaBHEHUI

70

Perienune TekCTOBBIX 3a1a4 C
MTOMOIIBIO CUCTEM YPAaBHEHUU

71

UucrioBble HEPABEHCTBA U UX
CBOMCTBA

72

HucnoBpie HEPABEHCTBA U UX
CBOMCTBA

73

HepasenctBo ¢ ogHoiM
MIEPEMEHHOM

74

JInHeliHbIE HEpaBEHCTBA C OJTHON
IIEPEMEHHOM U UX pelIeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c692

75

JInHeliHbIE HEpaBEHCTBA C OJTHON
IIEPEMEHHON U UX pEIICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c840

76

JIuHelHbIe HEpaBEHCTBA C OAHOM
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HCpCMCHHOI\/'I U UX PCHICHHUC

CucTteMbl JIMHEHHBIX HEPABEHCTB

bubmuoreka [JOK

" ¢ OZLHOH TIEPEMEHHOM H HX https://m.edsoo.ru/7f42cb88
pelIeHue
| St s B LOK
g P https://m.edsoo.ru/7f42cd2c
pelieHue
CucTteMbl JIMHEHHBIX HEPABEHCTB
79 C OJIHOM EPEMEHHOU U UX
pelieHue
80 ?;;Sgi);(:: Ez paeBHelIiSflfa U UX bubmorexa [TOK
PaBer N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHMCIIOBOU MPsIMO
81 Jlfpfgggfl):){re: EZ paillelligf;a U UX bubmorexa [TOK
PaBere N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOM
Kontponbhas pabora no remam
82 "HepaserctBa. CucTeMbl
ypaBHEHUN"
bu6mmoreka [JOK
83 Honsmie dynKim https://m.edsoo.ru/7f433c12
84 OO6mactb onpeneneHus u bubmuoreka [JOK
MHOKECTBO 3HAYCHMI () YHKIIUH https://m.edsoo.ru/7f433d84
85 Crnioco0bl 3a1anust PyHKITUH
86 ['padux GyHKITHH
CBoiicTBa QyHKIUH, UX
87
oToOpakeHHe Ha rpaduke
88 UreHue u mocTpoeHue rpadukos
byHKIIHHA
[Tpumeps! rpadukoB GyHKUINH,
89 OTpaXKaroIINX PeaIbHbBIC

IPOIIECCHI

10z
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OyHKIMH, ONTUCHIBAIOIINE
HpsIMYIO U OOpaTHYIO

bu6mmoreka [JOK

%0 [IPOIOPIIHOHAIBHEIE https://m.edsoo.ru/7f434bbc
3aBHCHMOCTH, UX rpaduKu
91 ['unepOomna
92 ['unepOorna
bu6mmoreka [JOK
— w2
93 T'paduk dpyiumn y = x https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— 2
%4 T'padux pynxumm y = x https://m.edsoo.ru/7f434572
= 2 = 3 = V
95 C:D‘})’(ITK;IH:I(I)EI{ X 1’<y XH’I yHH %y bubnuoreka [IOK
- TP . CCKOE pettieHue N https://m.edsoo.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
—~2 v=vx3 v=VY
0B | i pabeorae poriaeme Buiorexa LIOK
> Thad! P . https://m.edsoo.ru/7f434eb4
YpaBHEHUH U CUCTEM yYpaBHEHHI
| Hormeme oommsnonr Bumorra LOK
. ’ https://m.edsoo.ru/7f4371aa
00001IeHNE 3HAHUI
| Homeme cooma o Butmorea 10K
JIOB KYPCOB ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
o | Hommeme oommusnonr Bumorera 10K
. ’ https://m.edsoo.ru/7f437510
00001IeHNe 3HAHUI
o | momspeme enomno, our Butmorea 10K
JIOB KYPCOB ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUHA
bubmuoreka [JOK
101 Hrorosas konTponbHas padora https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX ITOHATUI bubnuoreka LIOK

Y METOJIOB KYpcoB 7 U 8 KJIacCOB,

https://m.edso0.ru/7f437858
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9 KJIACC

Ne
n/n

Tema ypoka

KoJmnuecTBo 4acoB

KoHTpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3YYCeHU S

JIeKTPOHHBbIE HU(PPOBBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

PanyonaneHble yncia, MppaluoHaIbHbIE
quciIa, KOHEYHbIE U OECKOHEUHbIE
JIECSITUUHBIE IpOOU

MHOXECTBO JIeHCTBUTEIBHBIX YHCE]L,
JIEHCTBUTEbHBIEC YHCIIa KaK OECKOHCUHBIE
JIECSITUYHBIC IpOo0OH

B3anMHO 0IHO3HAYHOE COOTBETCTBUE MEKTY
MHO>KECTBOM JIC€WCTBUTEIIBHBIX YUCET U
MHO@€ECTBOM TOYEK KOOPAUHATHOU MPSIMOM

CpaBHeHUE NeHCTBUTENBHBIX YHCET,
apudmeTnyecKkue AeUCTBUS C
JICHCTBUTEILHBIMHA YUCIIAMHU

[MpubmmxEHHOE 3HAYEHNE BETUYNHBL,
TOYHOCTb ITPUOITHKEHHUSI

OxkpyrieHue ynucesn

OkpyriieHUe Yucen

o N o1

IIpukuka v oLeHKa Pe3yJIbTaTOB
BBIYUCIIEHUN

S

IIpukuka u oLleHKa Pe3yJIbTaTOB
BBIYHUCIIEHUN

10

JInnelinoe ypaBHeHue. Pemenue ypaBHeHUH,
CBOJSIIUXCSI K TMHEHHBIM

bubmuorex IJOK
https://m.edso0.ru/7f43bf66

11

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUN,
CBOJSIIIMXCSI K TMHEHHBIM

12

KBagparHoe ypaBHeHue. Pemienne
YPaBHEHUH, CBOJSIINXCS K KBaIPaTHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

13

KBanpaTHoe ypaBHeHue. Penienne

bubmmoreka [JOK

10¢



https://m.edsoo.ru/7f43bf66
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YpaBHEHUH, CBOJISIIIIUXCS K KBaJPaTHBIM

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

14 bukBanpaTHbie ypaBHEHUS bubamorexa LOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHHUS bubmorexa LIOK
https://m.edso0.ru/7f43c3d0
[IpumMepsl perieHns ypaBHEHUN TPETbEU U
16 YETBEPTON CTEIIEHEN Pa3IOKEHUEM Ha
MHOXKHUTEIU
IIpuMmepsl penieHns ypaBHEHU TPETbeU U
17 YETBEPTON CTENEHEN Pa3I0KEHHEM Ha
MHOXKHUTEIU
18 Pemenune npoOHO-pallMOHAIBHBIX YpaBHEHUN bubamorexa LOK
https://m.edso0.ru/7f43c9b6
19 Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN bubamorexa LOK
https://m.edso0.ru/7f43c9b6
20 Pemrenune TekcTOBBIX 3a7a4 anreOpandeckumM
METOJI0OM
21 Pemenne TekcToBBIX 3a7a4 anredpanyecKum
METO/I0M
29 Pemenne TekcToOBBIX 337a4 areOpandeckum
METO/1I0M
23 KOHTPOJ‘IBHaﬂ pa60uTa 110 Teme "YpaBHEHHUS C
OJIHOM IepeMeHHON"
24 YpaBHeHHE C IByMsI IEPEMEHHBIMH U €TI0 bubnuoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHEHME ¢ IBYMSI IEPEMEHHBIMH U €T0O bubmuoreka [JOK
rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx JII/IHeﬁHHX"ypaBHeHHﬁ c
JIBYMsI IEPEMEHHBIMU U €€ pelleHue
27 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHH €
JIBYMsI TIEPEMEHHBIMU U €€ pelieHue
28 Cucrema IByX JINHEWHBIX YPABHEHHI C
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https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

JIBYMsI IEPEMEHHBIMU U €€ PEILICHUE

Cucrema IByX JINHEWHBIX YPAaBHEHHI C

29 o
JBYMsI IEPEMEHHBIMU U €€ peleHue
Pemenue cucrem 1B ABHEHUU, OHO U3
30 KOTOPBIX HHHefIH()He }iaX o oe — B,Toﬂoﬁ bubmorexa [TOK
p e 24 p https://m.edsoo.ru/7f43d23a
CTENeHU
Pemenne cucrem 1B aBHEHHWH, OJTHO U3
31 KOTOPBIX JH/IHeﬁH(i: };XHYP oe — BTOHOIZ Bubmaorexa HOK
p a2 P https://m.edsoo.ru/7f43d55a
CTETICHH
Pemenue cucrem 1ByX ypaBHEHHI, OTHO U3
32 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOI
CTCIICHH
Pemenne cucreM qByX ypaBHEHUMN, OHO U3
33 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOI
CTETeHH
34 ['paduueckast UHTEpHpPETAIUS CUCTEMbI
ypaBHEHUH C IBYMS IEpeMEHHBIMH
35 Perennie TekCTOBBIX 33/1a4 aJIreOpandeckum
croco6oM
36 Pemienne TekCcTOBBIX 3a7a4 areOpandeckum
croco6oM
37 Konrtponsnas padora no reme "Cucremsl
ypaBHeHUH"
38 UucoBble HEpAaBEHCTBA U X CBOMCTBA
39 UucnoBbie HEPaBEHCTBA U UX CBOMCTBA bubamorexa LOK
P https://m.edsoo.ru/7f43ad5a
40 JInHeliHble HEPABEHCTBA C OJHOMU bubmuoreka LIOK
MIEPEMCHHOM U MX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeliHble HEPABEHCTBA C OJHON bubmuoreka ITOK
41 . )
HIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
42 JInHeHbIE HEPAaBEHCTBA C OAHOMN bubnmoreka [JOK

MIEPEMEHHOM M X PEIICHUE

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

10¢



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHENHBIX HEPABEHCTB C OAHON

43 . 1
MIEPEMEHHOM U WX PEIICHUE
44 CucreMsl JII:IHCf/iHBIX HEPABEHCTB C OJHOMI 1
MIEPEMEHHOM U UX PEIICHUE
45 CucreMsl JII:IHeI?IHLIX HEPABEHCTB C OJHOI 1
NEPEMEHHOM U UX pellIeHue
46 KBaapaTHbie HEpaBeHCTBA U MX PEIICHUE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f43b098
47 KBaapaTHbie HEpaBeHCTBA U MX PEIICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBaaparHbie HEpaBEHCTBA U UX PEIICHUE 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbie HEpaBEHCTBA U MX PEIICHUE 1
50 KBagpaTHbie HEpaBEHCTBA M MX PEIICHUE 1
51 I'paduueckas uHTEpIIpETAINS HEPABEHCTB H 1 bubmmoreka [JOK
CHCTEM HEPAaBEHCTB C JIBYMsI IEPEMEHHBIMU https://m.edsoo0.ru/7f43b098
50 I'padmueckas wHTEpIIpETAIINS HEPABCHCTB U 1
CHCTEM HEPAaBEHCTB C JBYMsI IEPEMEHHBIMU
53 'I'<OHTpOJ'II>Ha$I '1')a60Ta 10 TeME 1
HepaseHncTBa
54 KBaaparnunas pynkmus, e€ rpaduk u 1 bubmuoreka [JOK
cBoiicTBa https://m.edsoo.ru/7f4396c6
55 KBaaparnunas pynkmus, e€ rpaduk u 1 bubmuoreka [JOK
cBoiicTBa https://m.edsoo0.ru/7f439842
56 KBanparuunas ¢pynkius, e€ rpaduk u 1 bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAMHATHI BEPIIHUHBI 1 bubnuoreka [TOK
napadoJibl, 0OCb CHMMETPUHU TTapadoIIbI https://m.edsoo0.ru/7f439eb4
58 [Tapabona, KOOpAMHATHI BEPIIUHBI 1 bubnuoreka [TOK
napaboJIbl, 0Cb CHMMETPHH TapadoIIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAMHATHI BEPIIUHBI 1 bubmuoreka ITOK

napaboJibl, 0OCb CUMMETPUHU TTapadoJIbl

https://m.edsoo.ru/7f43alac

10¢



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

[Tapabona, KOOpAMHATHI BEPIIUHBI

bubmuoreka [JOK

60 napadoJibl, 0OCb CHMMETPHUHU TTapadoIb https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAMHATHI BEPIIUHBI bubnumoreka [IOK
napadoJIbl, 0OCh CHMMETPHH TTapadoIIbl https://m.edsoo0.ru/7f43a526
62 [TapaGosna, KOOpAMHATHI BEPUIMHBI
napabosbl, 0Ch CHMMETPHH Mapad oIkl
63 I'paduku pynkuuit: y =kx, y =kx + b,
Fk/X, FX3, szX, y:|X|
64 I'paduku pynkuuit: y =kx, y =kx + b,
y=K/X, y=x*, y=VX, y=x|
65 I'padpuku dynaknmii: y = kx, y = kx + b,
y:k/Xa FX39 Y=VX, y:|X|
66 I'padpuku pynkumii: y = kx, y = kx + b,
y=k/x, y=x°, y=vX, y=[X|
67 I'paduku pynkuit: y = kx, y = kx + b,
y=k/x, y=x*, y=VX, y=x|
68 I'paduxu pynxumii: y =kx, y =kx +b,
y=k/x, y=x°, y=vX, y=[X|
69 Konrtponsnas padora no reme "®@yHkuun" Eggg%ﬁi%i&%ﬁﬂ f43ab34
. bubnmoreka [JOK
70 [ToHsATHE YUCITOBOM MOCIIEIOBATEILHOCTH https://m.edso0o.ru/7f43e6c6
3anaHue MOCIIE10BATENbHOCTH } Bubmiorexa [JOK
71 peKkyppeHTHOH Hopmysoit 1 GOpMyIIoi n-To https://m.edsoo.ru/7f43ebda
YJIeHA — '
72 Apudmernueckast ¥ reoMeTpruIecKas bubmuoreka [JOK
IPOrPECCHH https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas ¥ reoMeTpruIecKas bubnuoreka [IOK
pOrpeccuu https://m.edsoo.ru/7f43f3b4
®DopMyITBI N-TO HI1eHa apnqnviemqecxon u Bubmiorexa [IOK
74 r€OMETPUYECKON IIPOrPECCHi, CYMMBI

INEPBLIX NN YICHOB

https://m.edsoo.ru/7f43f58a
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75

@opMyIibl N-To 4jaeHa apupMeTHIecKoi u
r€OMETPUYECKON IIPOrPECCHUI, CYMMBI
IIEPBBIX N YJICHOB

bubmuoreka IJOK
https://m.edsoo.ru/7f43ef2c

76

@®opMyIIbl N-TO WieHa apuPMETUYECKON U
TFEOMETPUUYECKOM MPOTrpeECCU, CyMMBbI
IIEPBBIX N YICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

®opMyIibl n-To 4jeHa apupMeTHIecKoi u
reOMETPUYECKON IIPOrPECCHI, CYMMBI
IIEPBBIX N YJICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43f72e

78

DopMyITbl N-To 4ieHa apu(pMeTHIECKOl 1
TEOMETPHUYECKOM MPOTrPECCU, CyMMBI
IIEPBBIX N YICHOB

bub6mmorekxa [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4eHOB apu(pMETHYECKON U
reOMETPUYECKON IIPOrPeECCU TOYKAMU HA
KOOPAMHATHOM TJIOCKOCTH

80

N3obpakeHne 4ieHOB apu(pMeTHUECKON 1
T€OMETPUYECKON IPOrpeECCU TOUKAMH HA
KOOPAMHATHOM IIJIOCKOCTH

81

JIMHENHBIN U SKCIOHEHIIUAJIBHBIA POCT

82

Cl10XHBIE TPOIIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxxHble IIPOLCHTLI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbsHas pabora mmo reme "YncnoBbie
MOCJIeI0BAaTENbHOCTH "

bub6nmoreka [JOK
https://m.edsoo.ru/7f44048

85

[ToBTOpeHue, 06001IeHE U CUCTEMAaTU3aLUs
3HaHMM. 3anuch, CpaBHEHHE, JEUCTBUS C
JIECTBUTEIbHBIMYU YK CIIAMH, YUCIOBASI
npsimMast

86

[ToBTOpEHME, 060OIICHHE U CUCTEMATH3AIUS
3HaHUH. [TpolIeHThI, OTHOLICHHMSI, IIPOTIOPIIUU

87

[ToBTOpEHME, 0OOOIICHNE U CHCTEMAaTHU3aIIH
3HaHui. OKpyriacHue, NpuOIMmKEHUE, OllEHKA
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[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS

bubmuoreka IJOK

88 3HaHuil. PemieHye TeKCTOBBIX 3a4a4
o https://m.edsoo.ru/7f443b12
apruhMETHYECKUM CITOCOOOM
IToBTOpenue, 0000IIIEHNE U CUCTEMATH3A
89 3Ha]i-;rI/II71[) ;Ie/Im’eHHe lI“];KI(—JI:IOBII/:I.IXI/;aT;I T Brbmorexa [IOK
‘ A https://m.edsoo.ru/7f443cd4
apuMeTHuIecKuM crmocodom
TToBTOpEeHuEe, 0000IIEHNE U CHCTEMATH3ALHS
90 3HaHI/II§ PeH;eHHe ’ll:léKCTOBHX 3a1a4 ! Bubmuorexa LIOK
: https://m.edsoo.ru/7f443fea
apuhMETHYECKUM CIIOCOOOM
IToBTOpEeHuE, 0000IIEHE U CHCTEMATHA3A
91 3Hal:{TI/II711) IIEIHe’O6 ascl)lllsa?{lleelzmrp;g alt\:IqTeP::K;; ’ bubmiorexa LIOK
- 1peoop p https://m.edsoo.ru/7f4441ca
BBIPKCHHM, JIOMTYCTUMBIC 3HAUCHUS
[ToBTOpEHUE, 0OOOIIEHNE U CUCTEMATU3ALIUS
92 3HaHI/II§i) I1 e’06 a3(1)11;aHHe anred anqecmfx Bubmuorexa [JOK
-+ 11peodp p https://m.edsoo.ru/7f444364
BBIPKCHHH, IONTYCTHMBIC 3HAYCHHUS
IToBTOpenue, 0000IIEHNE U CHCTEMATH3AIINS
93 3HaHI/II711, IIpeo6 ascl;laaHHe anred anqecxplllx Bubmaotexa HOK
- 11peodp p https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, JONYCTUMbIE 3HAYCHHSI
IT 000
04 | swamii. MTpeoGparopanie anreGpaniecky BuGmorexa LIOK
-+ 11peoop p https://m.edsoo.ru/7f444a94
BBIP@KCHHMM, IOITYCTUMBIC 3HAUCHUS
IToBTOpenue, 0600IIEHNE U CHCTEMATH3AIINS
95 3HaHI/II$I) D KHI/H/I'HllIOCT OCHHE CBOﬁCTB;I Bubmmorexa LIOK
- OYH - 1octp ’ https://m.edsoo.ru/7f444c56
W3YYEHHBIX (YHKITUH
IToBTOpeHnue, 0000IIIEHNE U CUCTEMATH3A
96 3Ha]i-;rI/II71[) g)ﬂ ’K HH.U;OP(I;I (i:HII:IIeTcll\;[o;II(/:ITB];H;I Brbmorexa [IOK
- “OYHKIHMH. . p i https://m.edsoo.ru/7f444144
W3YYEHHBIX ()YHKITUH
TToBTOpEeHuEe, 0000IIEHNE U CHCTEMATH3ALHS
97 3HaHI/II£I) D ’KIH/II/I‘HI-'I[OCT oeHHe CBoﬁCTBI: Bubmuorexa LIOK
e . p ’ https://m.edsoo.ru/7f44516a
M3YYCHHBIX ()YHKIHI
IT
OBTOPCHI/I@, 00001IeHE U CI/ICTeMa”EI/I?,aIII/ISI Bubniorexa LIOK
98 3HaHWUU. OYHKIUU: TOCTPOEHUE, CBONCTBA

M3YYEHHBIX (YHKIUI

https://m.edsoo.ru/7f4452e6
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https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS

99 3Hanui. ['padudeckoe penieHne ypaBHeHUN 1 BH6H_HOTeKa HOK
N https://m.edsoo.ru/7f445516
[ToBTOpEHME, 0000IICHNE 1 CHCTEMATH3aIIHs

100 3Hanuil. ['paduyeckoe penieHre ypaBHeHUA 1
U UX CUCTEM

101 HroroBasi KOHTpoNbHAs paboTa 1

102 O0001IeHre ¥ cucTeMaTU3aus 3HaHui 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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https://m.edsoo.ru/7f445516

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Anrebpa: 7 knacc: ydeOHMK s ydamumxcs obuieobpazosarenbHbix opranusanuii / A.I'. Mepansk, B.B. ITononckuii, M.C. SIkup
2. Anre6pa: 8 knacc: yueOHHK [l ydalquxcs obmnieodpasoparenbHbix opradusanuii / A.I'. Mepansk, B.B. ITononckuii, M.C. SIkup
3. Aunrebpa: 9 kiacc: y4eOHHUK U1 ydamuxcs obmeodpasoBarelbHbix opranuszanuii / A.I'. Mepsisx, B.B. ITononckuii, M.C. Sxup
4

. Anre0pa: TuaakTHYECKHe MaTepualibl: 7 Kilacc: mocobue i ydaruxcs oomeoopa3oBaTebHbIX opranuzanuii / A.I'. Mepansk, B.b. [Tononckuii, E.M.
PaGunoBuY u mp.

5. Anrebpa: quaaKTHYECKUE MaTepraibl: 8 Kiacc: mocoOue JyIsl yJammxcs oomeoopa3oBaTenbHbIX opranuzanuii / A.I'. Mep3mnsak, B.b. [Tononckuii, E.M.
PabunoBuY u mp.

6. Anrebpa: quIaKTHYECKUE MaTepuaisl: 9 Kiacc: mocodue isl yyammxces oomeoopa3oBaTenbHbIX opranu3amnuii / A.I'. Mep3nsk, B.b. [Tononckuii, E.M.
PaGunoBuY u mp.

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
1. Anre6pa: 7 xnacc: meroauueckoe nocodue / E.B. Byuko, A.I'. Mepansk, B.B. IlonoHckuii u ap.
2. Anre6pa: 8 knacc: Meroauueckoe nocobue / E.B. Byuko, A.I'. Mepansk, B.B. ITononckuii u ap.

3. Aunrebpa: 9 knacc: Meroguueckoe nocooue / E.B. Byuko, A.I'. Mepsnsk, B.B. TTononckuii u ap.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
6. SIKnacc (https://www.yaklass.ru/)

7. Bubnmoreka IJOK (https://lesson.edu.ru/lesson)

8. Vumpy (https://uchi.ru)
9. Cpmam TWA: PEIY BIIP, OI'D, EI'3, I'BD u T (https://sdamgia.ru)

10.Math100.ru (https://math100.ru)
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OEJNEPAJIBHAS PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIACCAX

MNOACHUTEJIBHASA 3AIIUCKA

['eomeTpust Kak OAMH W3 OCHOBHBIX Pa3/esiOB IIKOJbHOM MAaTEMAaTUKH, UMEIOIIUNA CBOEH LEbIO
0o0ecreunTh H3y4YeHHE CBOWCTB U pa3MepoB (pUryp, MX OTHOLIEHUH M B3aUMHOE PaCIOJIOKEHUE,
OMUPAETCA Ha JIOTMYECKYIO, JOKA3aTEIbHYI JUHUIO. LIEHHOCTh HM3y4YeHHs TE€OMETPUM Ha YpOBHE
OCHOBHOT'O 00IIero oOpa3oBaHMs 3aKJIIOYaeTCs B TOM, YTO OOYYAIOIIUWUCS YYUTCS IPOBOJUTH
JIOKa3aTeNIbHbIE PACCYXKJEHUS, CTPOUTh JIOTMYECKHE YMO3AKIIIOUEHHS, JOKa3blBaTb WCTHHHBIC
YTBEPKJICHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYXKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MIPU3HAKOB, (POPMYITHPOBATH OOpATHHIE YTBEPKICHHUS.

BTOpoii IEHHOCTBIO M3Y4YEHUs] TE€OMETPHUH SIBJISETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pElIEHUH KaK MaTEMAaTUYECKHMX, TaK WM NPAKTHUYECKUX 3a7ay, BCTPEUAIOLIUXCA B PECAIbHOW KU3HHU.
OOy4Jaromuiics TOJKEH HAYYUTHCS OMPEICITUTh T€OMETPUIECKYI0 (DUTYpy, ONTUCATh CIIOBAMH JTAHHBIN
yepTé&X WIM PUCYHOK, HAWTH IUIOMIAJh 3€MEIbHOIO0 Y4YacTKa, paccuuTaTb HEOOXOAMMYIO UTHHY
OINTOBOJIOKOHHOT'O Kalels Wi Tpedyemblie pa3Mepsl rapaxa Juis aBTOMOOWIsSl. DTOMY COOTBETCTBYET
BTOpasi, BBIUHUCIIMTENIbHASA JIMHUA B HM3Yy4CHUM reomeTpud. lIpu pemeHun 3amad MpakTUYECKOrO
Xapakrepa 00yJaroIuiics yUUTCsl CTPOUTh MaTeMaTHUECKUE MOJIEH PEaIbHbBIX KU3HEHHBIX CUTYalH,
MIPOBOJUTH BHIYMCIICHHS U OLIEHUBATh a/IEKBATHOCTh MOJIYYEHHOTO PE3YJIbTATA.

Kpaiine BaxxHO mNOAUYEPKMBATH CBSI3M TE€OMETPUU C JPYIMMHM Y4E€OHBIMHU IIpEeIMETamH,
MOTHUBHUPOBATh HCIIOJIb30BATh OMNPEIEICHUS TeOMETPUYECKUX (GUTYp U IOHITHM, JEeMOHCTPUPOBATH
MPUMEHEHUE TONyUYEeHHBIX YMEHUN B (PU3UKE U TEXHHKE. JTU CBA3M Hanboliee ApKO BUIAHBI B TEMax
«Bexrops», «TpuroHOMeTpUYECKHEe COOTHOILIEHU Y, «Meto koopanHat u « Teopema [Tudaropay.

Vuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIC pa3leibl COACPKAHUS:
«["eomerpuueckue GUrypsl U X CBOMCTBa», «l3MepeHHe reoMeTpUYECKUX BEIUYNH», «/[ekapToBbl
KOOPAMHATHI HA TJIOCKOCTHY, «BekTopbl», «/IBmkeHus miockoctny, «[Ipeodpa3oBanus mogoous».

OOmiee YHUCIIO YacOB, PEKOMEH/IOBAHHBIX JUISI M3y4YeHHs Y4eOHOro Kypca

«eomerpusi» — 204 waca: B 7 wimacce — 68 yacos (2 yaca B Henento), B 8 kiacce — 68 uacos (2 vaca
B Heelmo), B 9 kiracce — 68 wacoB (2 yaca B Heselo).

COJEPKXAHUE OBYYEHUA

7 KJIACC

Hauanbnsie nousitust reometpun. Touka, mpsimasi, OTPE30K, Jiyd. YToi. Buel yrios.
Bepruxanbable U cMexHbIe yribl. buccekrpuca yrina. Jlomanas, MHOroyronsHuk. IlapamnensHocts u
NEePIEeHIUKYISIPHOCTD IPSIMBIX.

Cummerpuunsle urypsl. OCHOBHBIE CBOICTBa oceBoW cuMmeTpuu. Ilpumepsl cumMerpun B
OKPYKaIOIlEeM MUDE.

OcCHOBHbBIE MOCTPOCHHUS C NMOMOIIbIO LUPKYAsS U JUHEWKH. TpeyrompHuk. Bricora, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBII 1 PABHOCTOPOHHMI TPEYTONbHUKU. HepaBeHCTBO TpEYyronbHUKA.

CBoiicTBa M IPU3HAKU PaBHOOEIPEHHOr0 TpeyroibHUKa. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.

CBolicTBa M TNpU3HAKK NapalIeNbHBIX MNpsAMBIX. CymMMa YIVIOB TpEyroJbHHKA.

Bremnaue yrisl TpeyroyibHUKA.

[IpsmoyronbHblli  TpeyronbHUK. (CBOWCTBO  MEIMaHbl  MPSMOYTOJIBHOIO TPEYroOJIbHUKA,
IIPOBENEHHOM K TUnorenyse. [Ipu3Haku paBeHCTBa IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsiMoyronbHbIi
TPEYroJIbHUK ¢ yriioM B 30°.

HepaseHcTBa B reoMeTpHn: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUTMHE JIOMaHOU, TEOpeMa
0 GobIIeM yriie ¥ OoJbIIel CTOpoHe TpeyroibHUKA. [lepreHiuKynsapy HakJIOHHAsI.

I'eomeTpuueckoe MecTo ToueK. brccekTprca yria u cepelMHHbIN NEPHEHIUKYISAP K OTPE3KY Kak
TFEOMETPUUYECKUE MECTA TOUEK.

OKpY>XHOCTb M KpYT, XOp/ia U IUaMETp, UX CBOWCTBA. B3auMHOE pacnonoxeHne OKpy:KHOCTH U
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npsimoii. KacatenbHas u cekymiasi K okpykHOCTH. OKpYyKHOCTh, BIIMCaHHas B yroi. Bmucannas u
OMMCaHHAasi OKPY>KHOCTH TPEYTroJbHUKA.

8 KJIACC

YersipéxyronpHuku. Ilapamienorpamm, ero Nnpu3HaKd U CBOWCTBA. YacTHbIECITy4au
napasuIeIorpaMMoB (PSIMOYTOJIBHUK, poMO, KBaJlpar), UX MPU3HAKU U cBoicTBa. Tpanenus,
paBHOOOKas Tpameuus, e€ cBoiicTBa U mpusHaku. [IpsaMoyronbHas Tpanenus.
Meron ynBoeHuss Menuasbsl. lLleHTpanbHas cummerpus. Teopema @aneca u  Teopema o
IIPONOPIIMOHATIBHBIX OTPE3KaX.
CpenHue TMHUU TPEYroJbHUKA U Tpanenuu. LIeHTp mace TpeyronbHuKa.
[Tomobue tpeyronbHUKOB, Kod(hdunueHtT mnomodus. I[lpu3Haku mOMOOMS TPEYrOIHLHUKOB.
[Tpumenenue nogo0ust Ipy pelIeHnH TPAKTUUECKUX 3a/1a4.
CpoiictBa momaneii reomerpuueckux ¢uryp. DopMynsl A8 IUIOMIATU TPEyrojbHUKA,
napasuiesiorpaMMa, pom6a u tparnenun. OTHOIIEHUE TUIOMAAeH MOA00HBIX (uryp.
Boruncnenue miomaei TpeyroibHUKOB U MHOIOYT'OJIbHUKOB Ha KJeT4aTol Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopemsl [Iudaropa npu pemeHnn NpakKTUIECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro Yyrjia HpsSMOYTOJBHOIO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpuueckue ¢yHkuuu yrioss 30°,45° u 60°.

BrnucanHble M IEHTpaIbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHON U XOPAOW. YTJIbI MEXKIY XOpJAaMH U
CEKyIlMMH. BrnucaHHblE W ONKMCAaHHBIE YETBIPEXYrOJAbHUKU. B3auMMHOE pacnonoxeHue OByX
okpyxHocTell. Kacanue okpyskHocteil. O0mue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanresc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIBI IPUBEICHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PellieHHe MpakTHUYecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodusi. [lomo6ue cOOTBETCTBEHHBIX SJIEMEHTOB.

TeopemMa 0 TpOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O IMPOM3BEIECHUHM OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpaTe KacaTeJbHOM.

Bexrtop, lnnHa (MoJlyJib) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, TPOTUBOMOI0KHO HAIIPABIICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMy HaJ BEKTOpaMmH. PasznoxeHue
BEKTOpa II0 JIBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunarsl BekTopa. CKalspHOE INPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE /711 HAXOXKJIEHUS JUIMH U YIJIOB.

JlexapToBBl KOOPAMHATEI HA IUIOCKOCTH. YPABHEHUs MNPSAMOM M OKPYKHOCTHUB KOOpJAWHATaX,
IepecedeHuEe OKPYKHOCTEN U NPAMbIX. MeTOl KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHbIE MHOrOYrojfibHUKH. JlnmuHa okpyxkHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpyXHOcTel. [1nomanes kpyra, cekropa, CErMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHUE CHUMMETpUH (Uryp (SJIeMeHTapHbIE MPEICTaBICHHUS).
[Tapamnensublii nepenoc. [1oBopoT.

MNPEJIMETHBIE PE3YJIbTATDBI
[IpenMeTHBIE pe3yabTaThl OCBOSHHS MPOrPAMMbI YIEOHOT 0 Kypca K KOHIly 00y4eHHs B 7 KJiacce:

PacrniozHaBaTh M3y4deHHBIE T€OMETPUUECKUE (PUIYPBI, ONPEIEIATh UX B3aUMHOE PacIloIOKEHHE,
n300paXkaTb T€OMETPUYECKUE (QUIyphl, BBINOMHATH YEPTEXKU IO YCIOBHIO 3ajaud. V3mepsATh
JUHENHBIE W YIJIOBBIE BEJIWYMHBL. PemiaTe 3agauu Ha BHIYMCIEHUE JUIMH OTPE3KOB U BEJIMYUH YITIOB.

Jlenatp rpyOyI0 OLIEHKY JTUHEHHBIX U YTIIOBBIX BEIMYUH MIPEJIMETOB B pEAIbHOM KU3HU, pa3MEPOB
IPUPOAHBIX 00bEKTOB. Pa3nuyarhk pazMepbl 3THX 00BEKTOB IO MOPSIKY BETUUUHBI.

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3aJavdaM.
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ITonmp30BaThCs NMpU3HAKAMHM PABEHCTBA TPEYrOJBHUKOB, HCIONb30BaThb IPHU3HAKUA W CBOWCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MIPU PELICHUH 3ajay.

[IpoBOANTE TOrMYECKHE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonmp30BaThCs NMPU3HAKAMM PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB,CBOMCTBOM MEIUAaHBbI,
IIPOBENEHHON K TMIIOTEHY3€ IPSIMOYI'OJIBHOIO TPEYrOJbHUKA, B PEIICHUU T€OMETPUUYECCKUX 3a1a4.

OnpenensTb NapajuIEIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cexymas. OnpenensaTs NapajjIeIbBHOCTh IPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU
IIPSAMOM 10 TOYEK IPYrOM MPSIMOM.

Pemars 3a1aun Ha kieTyaToi Oymare.

[TpoBOAUTH BBHIUMCIIEHUS! M HAXOAWUTh YMUCIOBblE W OYKBEHHbIE 3HAYEHHUs YIJIOBB

FEOMETPUUYECKUX 3a/adax C MCIOJIb30BAHUEM CYMMBI YIVIOB TPEYTrOJIbHUKOB MMHOI'OYI'OJIBHUKOB,

CBOWCTBO YyIJIOB, 00pa30BaHHbBIX MPU NEPECEUCHUN JBYXIapalIeIbHbIX MPSIMbIX ceKylliel. Pemars

IIPAKTUYECKUE 3a/1a41 HA HAX0’KJIEHUE YIII0B.BilageTh MOHATHEM Ir€OMETPUYECKOr0 MECTa TOYEK.

YMeTh onpenensaTe OUCCEKTPUCY YIJIa U CePEIMHHBIN MEPIEHANKYIISAP K OTPE3KY KaKk TeOMETPUUYECKHE
MECTA TOUYEK.

@opMynMpOBaTh ONPEIEIECHHUsS OKPYKHOCTH M Kpyra, XOpAbsl M AUAMETpa OKPYKHOCTH,
MIOJIB30BATbC MX CBOWCTBAMH. YMETh IIPUMEHATH O3TU CBOWCTBA IIPH PELICHUU 3a/ad.

BiameTe mOHATHEM ONHMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb HaXOIUThEE LEHTP.
[Tonb3oBaThCs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKeE,
U 0 TOM, YTO CEPEIUHHBIE NIEPIICHAUKYIIAPLI K CTOPOHAMTPEYT OJIbHUKA [IEPECEKAOTCS B OHOU TOYKE.

Bimamere  moHsATHEM ~— KacaTE€IbHOM K OKPYJKHOCTH,  IIOJIb30BaTbCsi  TEOPEMOHU O
NEPIEHIUKYIIPHOCTH KacaTeIbHON U paanyca, IPOBEAEHHOIO K TOYKE KacaHUs.

ITonb30oBaTbCAd MPOCTEUIIUMU I'€OMETPUUYECKUMU HEPABECHCTBAMHU, IIOHUMATh UX IIPAKTUYECKUU
CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C IIOMOILIBIO IUPKYJIA U TMHEUKH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS MTPOrpaMMbl y4eOHOT0 Kypca K KOHI[yoOydeHus B 8 kJiacce:

Pacrio3HaBaTh OCHOBHBIE BUJIBI YETHIPEX YT OBHUKOB, UX DJIEMEHTHI, TOJIb30BATHCIUX CBONCTBAMU
IIPY PEUICHUN T€OMETPUYCCKHX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEpeceueHus] MeIHaH TPEeyroibHUKa (IIEHTpa Macc)B PEeLICHUN
3ajay.

Bragers moHATHEM CpefHEW JMHHWHM TPEYroJbHUKA W TpamleIuy, MPUMCHITh MXCBOWCTBA MPHU
penieHun reoMeTpuueckux 3aaad. [lomb3oBarbes TeopeMor daneca U TEOpeMou O
MPONOPIIMOHATIBHBIX OTPE3KaX, MPUMEHSTh UX IS PEIIeHUs MPAKTHUECKUX 3a/1a4.

[TpuMeHsATh MPU3HAKH TTO00US TPEYTOJHHUKOB B PEIICHUH T€OMETPUUYECKHIX 3a]1ad.

[Tonb3oBatees Teopemoii [ludaropa mis permieHus reoMeTpUUECKUX M MPAKTUYECKUX 3ajady.
CTpouTh MaTeMaTHUECKYI0 MOJETh B MPAKTHYECKHX 3a7auaX, CaMOCTOATEIbHO AeNaTh YepTEK U
HaXOJIUTh COOTBETCTBYIOIINE JUINHBI.

Brnagetb noHATHAME CUHYCa, KOCUHYCA U TAHT'€HCA OCTPOTO yrila IPpsIMOYT OJIbHOT OTPEYT OJIbHHKA.
[Tonb30BaThCs STUMH MOHATUSMU ISl PEHICHUS TPAKTUYECKHUX 3a7a4.

Boeraucnare (pa3nmu4HBIMEA CIIOCO0AMHM) TUIOMIAh TPEYroJbHUKA M IUIOMIAJH MHOTOYTOJBHBIX
buryp (momp3ysch, TA€ HEOOXOAUMO, KaIbKyJIsATOpoM). [IpuMEHATH TMOJydYeHHBIE YMEHHUS B
MPAKTHYECKUX 3a/1a4ax.

Brnaners MOHATHSMM BIOMCAHHOTO M IIEHTPAJIBHOTO YTria, MCIOIB30BaTh TEOPEMBIO BIIMCAHHBIX
yIiiax, yriiax MexXIy XOpAaMu (CEKYIIUMH) M yIriIe MEXAYy KacaTelbHOW ¥ XOPIOW TpU pEelIeHUN
TEOMETPUUYECKUX 3a/1a4.

BnaneTr TOHATHEM ONHCAaHHOTO YETHIPEXYTOJNbHUKA, TPHUMEHSATh CBOWCTBA OMHMCAHHOIO
YeThIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[IpuMeHATh MONyueHHBbIE 3HAHUSA Ha MPAKTUKE — CTPOUTh MATeMAaTUYECKUE MOACIUIJS 3a1ad
pETbHON KHW3HU W TIPOBOJIUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM TOJ00US |
TPUTOHOMETPUH (IIOJIB3YSACH, III€ HEOOXOAUMO, KAIbKYISITOPOM).
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[IpenMeTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbI YIEOHOT 0 Kypca K KOHIly 00y4deHus B 9 KJjiacce:

3HAaTh TPUTOHOMETPHUYCCKHE (PYHKIIMH OCTPHIX YTIJIOB, HAXOJUTh C MX IOMOIIBIO Pa3INIHBIC
AJIEMEHTHI MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOIbHBIX TPEYTOJIbHUKOBY). Haxoauth
(c TOMOIIBIO KaNbKYyISATOpA) AJIMHBI U YIIIbI ISl HETAOJIMYHBIX 3HAYCHHM.

[Tonme30BaThes (opMysiaMd MPUBEICHHUS W OCHOBHBIM TPHTOHOMETPUYCCKUM TOXKISCTBOM ISt
HAXOXKJCHUSI COOTHOIIICHUH MEX]Ty TPUTOHOMETPUUYECKUMH BEITHYNHAMH.

Hcnons3oBaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKJCHHS PA3IUYHBIX DJIEMEHTOB
TPEYTrONbHUKA («PEIICHUE TPEYTOJLHUKOBY), IPUMEHSTh UX TPU PEIICHUH T€OMETPUICCKIX 3a]1ad.

Biamets monsTHSIMU peoOpa3oBaHuUs 1010011, COOTBETCTBEHHBIX AJIEMEHTOB MOJ00HBIX QUTYP.
[Tonb30BaThCs cBOMCTBAMU OO0 ST POU3BONIBHBIX (DUTYDP, YMETh BBHIUUCIATH JITMHBI M HAXOIUTH YTJIbI
y mo100HBIX (uryp. [IpUMEHITh CBOWCTBA MOAOOMSAB  TPAKTHUYECKUX 3ajadax. YMeETh MPUBOIUTH
PUMEPHI TOIOOHBIX (PUTYPB OKPYKAKOIIEM MHpE.

[Tonb30BaThCs TEOpEMaMH O IPOU3BEACHUN OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYIIIHX,
0 KBajpare KacarenbHOW. [10mh30BaThCS BEKTOpaMU, MOHUMATh MX T'€OMETPUYCCKUA U (PU3NUICCKHIA
CMBICII, IPUMEHSTh MX B PEUICHHH T€OMETPHYECKHUX M (PU3UYeCKuX 3amad. [IpuMeHsTh CKalspHOE
MIPOU3BE/ICHUE BEKTOPOB JIJIs1 HAXOXKJICHUS AJTUH U YTJIOB.

[Tonmb30BaThCS METOOM KOOPMHAT Ha TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHHH T€OMETPUICCKUX
U TIPAKTHYECKUX 3a]1a4.

Bnamerh TOHATUSAMH TPAaBUIBHOIO MHOTOYTOJNIHUKA, JUIMHBI OKPY)KHOCTH, JJIHHBI JYTH
OKPY>KHOCTH M PaJIMaHHON MEpHI yria, YMETh BBIYUCIATH IUIOMIAAb Kpyra U ero yacreu. IlpumeHsars
MOJTyYEHHBIC YMCHHS B MPAKTUYCCKUX 33/1a9ax.

HaxomuTh ocu (MY IICHTPBI) CHMMETPUH (QUTYD, TPUMEHSTh JBU)KEHUS TUIOCKOCTHB TIPOCTEHIIINX
CITydasx.

[IpuMeHSTh MOJIyYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATHYSCKUE MOICIUIJISA 331ad
peaJbHON JKM3HM M TPOBOJUTH COOTBETCTBYIOIME BBIUYMCICHUS C MPHUMEHEHHEM IOA00Us H
TPUTOHOMETPUUYECKUX (PYHKIHIA (TTOTB3YSCh, TJIe HEOOXOAUMO, KATbKYISITOPOM).
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TEMATHYECKOE INTAHUPOBAHUE7

TPEYrOJIBHUKAX U

KJIACC
HaumenoBanue pazznena KonunuectBo OcHoOBHOE OcHOBHBIE BHJIBI JESATENBHOCTH 00YYaIOIIUXCS
(Temsbl) Kypca 4acoB COJIEPIKAHUE
[IpocTeiinne reoMmeTpuuecKue 14 [IpocTteiiume ®opMyJMPOBATH OCHOBHBIE TOHATHUA U onpenencHus. Pacno3naBarb
(burypsl HMX CBOMCTBA. TEOMETPUYECKUE U3YyYEHHBIE TeOMeTpUuYecKre (GUTyphl, onpeaeasiTh X B3aUMHOE
H3mepeHne reoMeTpuueckux O0OBEKTHI. pacrnonokeHue, BHIMOJHATHYEPTEXK 110 YCIOBUIO 3aJa4H.
BEJINYUH MHOroyroyisHUK, IIpoBoauTh NpoCTEHIINE NOCTPOCHHUS C TOMOILIBIO LIMPKYISU
JIOMaHasl. JIMHEWKH.
CmexHble 1 N3mepsATH TMHENHHBIE U YTTIOBBIE BETMUYNHBI TEOMETPUUECKUXHT
BEPTUKAJIBHBIE YTJIbL. MPaKTUYECKUX OOBHEKTOB.
Pabora OnpenensiTh «Ha I71a3» pa3Mepbl pealbHbIX 00bEKTOB,
C IPOCTEUITUMU NPOBOIMTH IPyOYIO OLIEHKY UX Pa3MEPOB.
HCpTCIKAMH. PemraTh 3a1a4u Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIUYMHYIJIOB.
W3mepenue MMHEHHBIXU Pemarsb 3a/1a4n Ha B3aUMHOE PACIIOIOKEHUE
YTJIOBBIX BEJIMYHH, reoMeTpuyecKux puryp.
BBIMHCJICHHE OTPC3KOBH IIpoBoauTh KJIACCH(PHUKALNIO YIIIOB, BBIYUCIATH
yrioB JIMHENHBIE U YTJIOBBIE BEJINYHHBI, IPOBOAUTH
HEOOXOMMBbIE I0Ka3aTeIbHbIC PACCYKICHUS.
3HAKOMHTBCH C HCTOPHEl pa3BUTHS T€OMETPUU
TpeyronbHUKH 22 [TonsiTre 0 paBHBIX Pacno3HaBaTh napbl paBHBIX TPEYIOJIbHUKOB Ha FOTOBBIXUEPTEXKAX (C

yKa3aHUEM TIPU3HAKOB).




HEPBUYHBIE
MIpE/ICTaBIICHUS

0 paBHBIX (UTypax.
Tpu npusHaka
paBeHCTBa

TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYT OJIbHUKOB.
CBOICTBO MEIHAaHbI
IPSIMOYT'OJIBHOT'O
TPEYT OJIbHUKA,
MPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOOe1peHHbIE U
PaBHOCTOPOHHUE
TPEYrOJIbHUKHU.
IIpu3snaku u cBoOMCcTBA
pPaBHOOEAPEHHOT O
TPEYrOJIbHUKA.
HepasencrBas
TFEOMETPUH.
[IpsaMOyToIbHBIM
TPEYT OJIbHUK C YIJIOMB
300

BoiBoauTh ciecTBYS (PaBEHCTB COOTBETCTBYIOIIMXAJIEMEHTOB) U3
PaBEHCTB TPEYT OJIbHUKOB.

®opMyIHPOBATH ONPEEIECHUS: OCTPOYI'0JIbHOI0, TYIIOYT OJIBHOTO,
MPSIMOYT OJIBHOT'O, paBHOOEIPEHHOI 0, PABHOCTOPOHHETO
TPEYroJIbHUKOB; OUCCEKTPUCHI, BBICOThI,MEINAHbl TPEYIOJIbHUKA;
CEpEAVHHOI0 NEPIIEHNKYJIIApA OTPE3KA; IEPUMETPA TPEYT OJIbHUKA.
®opmyIMpoOBaTh CBOMCTBA U IPU3HAKH PaBHOOEAPEHHOTO
TPEYroJbHHKa.

CTponThb YepTeKH, pemaTh 3aJa4i C TOMOIIbIOHAX 0’KICHUS PABHBIX
TPEYT OJIbHUKOB.

IIpuMeHsATh NIPU3HAKU PAaBEHCTBA IPSIMOYTOJIbHBIX

TPEYroJbHUKOB B 3ajayax.

Hcnoab3oBath 1u(ppoBbIE pECYPCHI I HCCJIEI0BAHUSA

CBOMCTB M3y4aeMbIX QUryp.

3HAKOMMTBCA € HCTOPHeil pa3BUTHS T€OMETPUU
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[TapannenpHble IpsIMbIE, CYMMa
YIJIOB TPEYT OJIbHUKA

14

[TapamiensHble npsiMbIE,
ux cBoiictBa.Hakpect
JeKalue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa30oBaHHbBIE

IIpU NepeceyeHUu
napajyieIbHbIX MPSAMBIX
cekymieil). [Ipusnak
napauieIbHOCTH HPSAMbIX
4yepe3 paBeHCTBO
PacCTOSHUNOT TOUEK
OJTHOM IIPSIMOM 10 BTOPOH
MPSAMOM.

Cymma yriioB

TPEYT OJIbHUKA.

Bueninue yribt
TPEYTrOJIbHUKA

D opMyJIMPOBATH MOHSATHE MMAPATUICTBHBIX TPSIMBIX,

HAXOIUTh IIPAKTUYECKUE IPUMEPHI.

H3yuaTth CBOICTBA yIJIOB, 00pa30BaHHBIX MPHU MIEPECEUCHUN
napasuieJIbHBIX NPSAMBIX cekyiieil. [IpoBoauTh 10Ka3aTe/IbCTBa
mapajliCJIbHOCTU ABYX NPSAMBIX C TIOMOIIBIOYTJIOB, 06pa3013aHH51x npu
MEPECEUCHUH ITUX MPSAMBIX TPETHEH MPSIMON.

BprumncasiTe CyMMy YTJIOB TPEYTOJbHUKA U MHOTOYT OJIbHHKA.
HaXO)]I/ITb YUCJIOBBIC U 6yKB€HHBI€ 3HA4YCHHA YIJIOB

B T€OMETPUUECKHUX 3a/1a4ax C UCMOJIb30BAaHUEM TEOPEMO CYMME
YIJ10B TPEYrOJbHUKA U MHOI'OYT'OJIbHUKA.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS FTEOMETPUU

OKpY>XKHOCTb U KPYT.
['eomeTpuueckue
[MOCTPOCHUS

14

OKpYy)KHOCTb, XOp/a 1
JIMaMEeTp UX CBOMCTBA.
KacarennHas

K OKPY>KHOCTH.
OKpy»XHOCTb,
BIUCAHHAs B yToJl.

®opMyIHpPOBATH ONPeeTeHHA . OKPYKHOCTH, XOPIbL, IUaMeTpa U
KacaTeJIbHOM K OKpyKHOCTH. M3y4aTh UX CBOWCTBA, IIPU3HAKY,
CTPOMTH YEPTEKHU.

HccaegoBath, B TOM 4nCiIe HCMOAb3YH HU(POBBIE pecypcehl.
OKPY>KHOCTb, BIIMCAHHYIO B YI'OJI; LIEHTP OKPYKHOCTH, BIIMCAHHOMU B
YT OJI; PABEHCTBO OTPE3KOB
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ITorsarue o I'MT,
IPUMEHEHNE

B 3aJayax.
buccekrpuca u
CepeaUHHBIN
HEePIEHUKYIISP
KaK TEOMETPUYECKHE
MECTa TOYEK.
OKpy»XHOCTb,
OINMCaHHasi OKOJIO
TPEYT OJIbHUKA.
OKpyXHOCTBb,
BIIMCaHHAas

B TPEYT OJIbHHUK.
[Ipocreiimne
3a/1a4u

Ha IIOCTPOEHHUE

KacaTelIbHBIX.

Hcnoas3oBars meroa I'MT nns nokaszarenbcTBa TEOpeM O
TepeceYeHNH OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX
MIEPIICHIUKYJISIPOB K CTOPOHAM TpeyrojibHUKac nomouiso I'MT.
OBJageBaTh NOHATHUSAMH BIIMCAHHOM M OITMCAHHOMN
OKPY>KHOCTEH TPEYroJbHUKA, HAXOAUTH LIEHTPHI ATUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIC 32/1a44 HA MOCTPOECHHUE: YIJia, PABHOTO JAHHOMY;
CEpPEANHHOrO0 NMEPNEHANKYISAPa JTAHHOTO OTPE3Ka; MPSIMOH,
MPOXOIAILIEH Yepe3 JaHHYIO TOUKY U NEPIEHAUKYIISIPHON JaHHON
MPSIMOIA; OMCCEKTPUCHI JAHHOT OYTJIa; TPEYTOJIbHUKOB

10 PA3JIMYHBIM 3JIEMEHTaM.

3HAKOMHTBCS € MCTOPHEN Pa3BUTHUS TEOMETPUU

[ToBTOpenwme, 0600ImeHNE 4 [ToBTOpenue u PemaTh 3a1a4u Ha NOBTOPEHUE, MILTIOCTPUPYIOIINE CBI3ZUMEKTY
3HAHUI 000011IeHIe OCHOBHBIX pa3IMYHBIMHU YacTSIMH Kypca
MOHATUN U METOJOB Kypca
7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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8 KJIACC

MPONOPIIMOHATIBHBIX OTpPE3Kax,
0/J00HBIE TPEYT OJIbHUKU

Teopema

O MPOMOPLHOHATBHBIX
OTpe3Kax.

CpenHsist TMHUS
TPEYroJbHUKA.

HaumenoBanue pazgena KonunuectBo OcHoBHOE OcHOBHBIE BU/IBI ACATETEHOCTH 00YUaIOLTUXCS
(Temsbl) Kypca 4acoB COJIEpIKaHHE

UeThIpEXYTroIbHUKN 12 [Tapannenorpamm, ero N300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIbHUKHU Pa3HbIX
MIPU3HAKYU U CBOMICTBA. BUJIOB U UX 3JIEMEHThI. POpPMY/IHPOBAThH ONpeaeTeHU:
YactHble cnyyau napajuieJiorpamMma, psiMoyTOJIbHIKA, poMOa, KBaJipaTa, Tpareuy,
napasuieJIorpaMMoB paBHOOOKOWUTpaNenu, NPsIMOYTOJIbHON Tpanenuu.
(MpAMOYT OJIBHUK, POMO, Jloka3pIBaTh U HCMOJIB30BATH NMPHU PellleHu! 32124 IPU3HAKU U
KBa/IpaT), UX MPU3HAKU U CBOICTBA: MapajuiesiorpaMma, psiMoyroJibHUKa, poM0a, KBajpara,
cBoricTBa. Tpanenus. Tpanenuu, paBHOOOKOUTpAIICIINH, MPSIMOYTOJILHOM TPAIeIHH.
PaBHOoOOKas 1 IIpumeHsiTh MeTOX  YABOGHUS MEJHAHBl TPEYTrOJbHHKA.
NPSIMOYTOJIbHAs Hcnoab3oBaTh MUPPOBBIE PECYPCHI IS UCCIICIOBAHHSICBOWCTB
Tparnenuu. HU3y4aeMbIX (pUTyp.
Meron ynBoeHus 3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTHUS T€OMETPUH
MeEaHBI.
LenTpanbHas
CUMMETpHUs

Teopema Paneca u Teopemao 15 Teopema Paneca u IIpoBoAUTH MOCTPOEHMS C TOMOIIBIO LIUPKYJIS U JINHEUKUC

HCI0Ib30BaHue TeopeMbl daseca U TeopeMsl

O IIPOIOPLIUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONOPLIMOHAIBHBINA OTPE30K.

HpOBOIIl/ITI) A0KA3aTEJILCTBO TOI'O, YTO MECAWAHBI TPCYT OJIbHUKA
IIEPECEKAIOTCSI B OIHOM TOUKE, U HAXOAUTH
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Tpaneuus, e€ cpeauss
JIVHUSL.
[IponoprmonanbHbIE
OTPE3KH.

Ientp macc

B TPEYT OJIbHUKE.
I[TonoOubIe
TpeyroiabHUKU. Tpu
pu3HaKa nogo0us
TPEYTr OJIbHUKOB.
IIpumenenue
nmogoous

IIPY pELICHUN
IIPAKTUYECKUX 3314

CBA3b C IEHTPOM MAacC, HAXOAUTh OTHOLIEHUE, B KOTOPOMMEIUAHbI
JIEJISITCS. TOYKOU UX MIEPECEUCHHUS.

HaxoauThb mo100HbIE TPEYTOJILHUKN Ha TOTOBBIX YEPTEKAXC
yKa3aHHEM COOTBETCTBYIOIUX IPU3HAKOB MOA00HUS.

Pemiats 3aga4mn Ha 10J00HbBIE TPEYTOJIBHUKHU C TOMOILBIO
CaMOCTOSITENTHOT'O TIOCTPOCHUS YePTEKEH N HAXOXKJICHHS MOJOOHBIX
TPEYTOJIbHUKOB.

IIpoBoauTh J0KA3aTEILCTBA C UCIIOIb30BAHUEMIIPU3HAKOB
nopoous.

Jloka3bIBaTh TpH MIPU3HAKA TOA0OUS TPEYT OJIbHUKOB.
IIpuMeHATH [10y4YEHHBIE 3HAHUS [IPU PELLIECHUH

F€OMETPUYECKUX U MPAKTUYECKUX 3a1au.

3HAKOMUTBCS € HCTOPHEN Pa3BUTHUS T€OMETPUH

[Imomans. Haxoxnenue
IJI0IIAeH TPEYTOJIbHUKOB U
MHOT'OYT'OJIBHBIX (QUTYD.
[Tnomanu mogoOHbIX GUryp

14

CBolicTBa IUIOIIAIEN
F€OMETPUUYECKUX
buryp.

DopmyIbl ISt
IIOIIAIN
TPEYroJIbHUKA,
napajsuiesiorpamma,
Tpaneuuu.
Brmanciaenue
TUIOMIAZCH CIIOKHBIX

buryp.

OsgiaieBaTh NepBUYHBIMU NPeACTABIEHUAMH 00 o0mIeiiTeOprn
TJIOMIAU (MEpHhI), (POPMYIUPOBATH CBOWMCTBA IUIOIIA/IU, BBISICHSTh
WX HATJISIAHBIA CMBICIT.

BoiBoauTh (popMyIIb IITOMIAM [Tapalljiesiorpamma,

TPEYrolIbHUKA, TPAeuu U3 GOPMYJIbI TUIOMIAIN

MPSIMOYTOJIbHUKA (KBajpaTa).

BoiBoauTh GOpMYIIBI IJIOMIAAN BHITYKIOIO YETHIPEXYrOJbHUKA
yepes AMaroHanu u yroa Mexay Humu. Haxoau s miomanu ¢uryp,
M300paKEHHBIX HA KJIeTYaTonOymare, MCIOJAb30BATh pa30reHNE
¢burypbl Ha YaCTH U JOCTpauBaHUE.
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[Tnomaau Guryp

Ha KJIETYaTOi Oymare.
[Tomany momoOHBIX
dburyp.

3agaun

C MMPAaKTUYECKUM
COJIEp)KaHUEM.
Pemenue 3anau

C TIOMOIIBI0 METO/1a
BCIIOMOTaTeIbHON
TUTOIIA T

Pa30upaTh mpuMepbl UCIIOIH30BaHUS BCIOMOTaTeIbHONIIIONIA N
JUTSL pelIeHUsl TEOMETPUYECKUX 3a]1ay.

HaxoauTs ruiomany nogo0HeIX GuUryp.

BoruncasiTe miomaan pa3inuyHbIX MHOTOYTONIbHBIX Guryp.Pemars
3a]a4H4 HA IO C IPAKTUYECKUM COJEPIKAHUEM

Teopema [Tudaropa u
Hayajia TPUTOHOMETPUH

10

Teopema ITudaropa, neé¢
IPUMEHEHUE.
Ornpenenenue
TPUTOHOMETPUUYECKUX
¢GyHKIMI OCTpOro yria
HPSIMOYTOJILHOT O
TPEeYroibHHKA,
TPUTOHOMETPUUYECKUE
COOTHOUIEHHUS

B IIPSIMOYT'OJIbHOM
TPEYrOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOKJECTBO

Joka3biBaTh Teopemy [Indaropa, ncnonb3zoBaTh e€B
MPAKTUYECKUX BBIUMCICHUSX.

®opmMyIMpPoOBaTh ONPEEIIEHNS TPUTOHOMETPUYECKUX ) YHKIUI
OCTpOrO yria, NpoBepsATh UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPUUECKHUE COOTHOLICHUSIB
IPSIMOYTOJIBHOM TPEYT OJIbHUKE.

HcenenoBaTh COOTHOLIEHUS MEXKAY CTOPOHAMU B IPSIMOYT OJIBHBIX
TpeYrolbHHUKaX ¢ yriamu B 45° u 45°; 30°

u 60°.

Hcnoab3oBaTh GOpMyIIbl IPUBEIEHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO JUIsI HAXOKIEHUS COOTHOLIEHUI
MEX]ly TPUTOHOMETPUYECKUMHU (PYHKIUSAMHUPA3INYHBIX OCTPBIX
YTJIOB.

IIpuMeHsTh NOTY4YEeHHBIC 3HAHUS M YMEHUS IIPU PEIICHUU
MPaKTUYECKUX 3a]ad.

3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUU
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YTl B OKPY>KHOCTH.
BriricaHHbIEe U OMHMCAaHHBIE
YETBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>xHOCTH. Kacanue
OKPY>KHOCTEH

13

Brmicannsie u
LEHTPaAJIbHBIE YIJIbI,
YT O MEXTY
KacaTeJIbHOU U
XOpJIOH.

Yrael mexny
XOpJlaMH 1
CEKYILIUMHU.
Bnucanusie n
OITMCaHHBIE
YEeThIPEXYT OIbHUKH, UX
IIPU3HAKYU U CBOMCTBA.
[Ipumenenue 3Tux
CBOICTB

MIPU PEIICHUH
T€OMETPUYECKHUX
3aja4.

Bzaumuoe
pacIoNoXKeHue IBYX
OKpY>KHOCTEH, 0011I1e
KacaTelbHBIC.
Kacanme
OKPYKHOCTEMN

PopMyIHMPOBATh OCHOBHBIE OIIPENIEIICHMS], CBA3aHHbIE

C yrilaMHu B Kpyre (BIMCaHHBIN yroi, HeHTpaiabHbli yron). Haxoauts
BIIMCAHHBIE YIJIbI, ONUPAIOIINECS HA OAHY JYTI'Y,BBIYHCIATH YIJIbI C
IIOMOIIIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX, TEOPEMBI O BIIMCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAILHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOILBIO HU(PPOBBIX PECYPCOB,
BIINCAHHBIE U OMMCAHHBIE YETHIPEX YT OJIBHUKH, BBIBOAMTD HX
CBOMCTBA U IIPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA M TPU3HAKU MPU PEUICHUN3a1a4
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[ToBTOpenue, 00o0mEeHNEe 4 [ToBTOpEHNE OCHOBHBIX PemaTh 3aa4n Ha TOBTOPEHHE, HILTIOCTPUPYIOIINE CBI3UMEKTY
3HaHUH HOHSATHI UMETOJI0B Pa3IMYHBIMH YacTsMHU Kypca
KypcoB 7 1 8KJ1accos,
0000111eHNE 3HAHUHA
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC

0 TIPOM3BEICHUH
OTpPE3KOB XOP/I,
Teopema

Haumenosanue paznena KonnuectBo OcHoBHOE OCHOBHBIE BUJIbI AEATEIIBHOCTH 00Y4aIOIIUXCS
(TemMsbl) Kypca 4acoB COJIEpIKaHUE
Tpuronomerpus. Teopemsl 16 Omnpenenenue @ opMy.IpPOBATH ONpe/ieJIeHUs] TPUTOHOMETPUIECKUX PYHKITUI
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUUYECKUX TYNBIX U IPSIMBIX YIJIOB.
Pemenne TpeyroJbHUKOB ¢ynkuuit yrioos ot 0010 BbIBOANTB TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB(C
1800. ®opmymsl paznycoM ONMCAHHON OKPYKHOCTH).
IIPUBE/ICHUS. BoiBoauTh opmyJibl A8 BHIYMCIEHUS MJIOLIA/Iei
Teopema KocunycoOB, C MCII0JIb30BAHMEM TeopeM TPUroHoMeTpuM (popMyra miomaun
TE€OpeMa CHHYCOB. TPEyrojbHUKA Yepe3 AB€ CTOPOHBI M YTOJl MeXAYHUMH, (GopMyIia
Pemenue TUIOIIAIU YEThIPEXYTOJbHUKA YEPE3 €ro JUaroHalu U yroi MexXIy
TPEYrOJIbHUKOB. HUMH).
IIpakTrueckoe Pemates TpeyroibHUKN.
HPUMCHCHHC PemaTh npakTudeckue 3a1a4u, CBOASIIUECS
AOKa3aHHBIX TEOPEM K HaXOXKJICHUIO PA3JIMYHBIX DJIEMEHTOB TPEYT OJIbHUKA
[TpeoOpa3oBanue nogoouUs. 10 ITonsiTue OcBauBaTh NOHATHE IpeoOpa3oBanus nopodus. MceienoBathb
MeTpryeckue COOTHOIIEHUS 0 npeoOpa3zoBaHUU OTHOIIICHHE JINHEHHBIX 3JIEMEHTOB (PUTYpIIpH ITPpeodpa3zoBaHUU
B OKPY>KHOCTH mo100usI. noa00us.
CoOTBETCTBEHHBIE HaxoauTh mpuMepsl o100us B OKpY’Katowei
SJIEMEHTHI IT0T00HBIX NEUCTBUTEIILHOCTH.
duryp. BoiBoaMTH METpHUECKHE COOTHOUIEHUS MEKY OTPE3KaAMUX 0P,
Teopema CEKYILUX M KacaTelIbHBIX C UCIOIb30BAHUEM BIIMCAHHBIX YIJIOB U

MOJI0OHBIX TPEYT OJIbHUKOB.
PemaTb reomeTpuyeckue 3aa4u U 3a/1a4d U3 peaTbHOMKU3HU C
HCIIOJIb30BaHMEM MOJOOHBIX TPEYTOILHUKOB
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0 IIPOU3BENCHNN
OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJpaTe
KacaTeJIbHOM.
IIpuMeHeHueB
pelIeHnn
reOMETPUYECKUX
3aja4

Bektopsl

12

Onpenenenne
BEKTOPOB, CII0)KEHUEU
BBIYUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOpaHa
YUCJIO.

Dusnyeckuil u
T€OMETPUYECKUNA CMBICT
BEKTOpPOB. Pasnoxenue
BEKTOPAIo AByM
HEKOJJTMHEAPHBIM
BEKTOpaM.
Koopannatet

BEKTOpA.

CxkansipHoe
MIPOU3BEIECHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KAK HAITPABICHHBIE OTPE3KH,
HCCJIe0BATH TeOMETpUUYECKUH (TIepeMenieHne) 1 Gu3nIecKuit
(cui1a) CMBICITIBI BEKTOPOB.

3HaTh onpeaesieHUusi CYMMbI M Pa3HOCTH BEKTOPOB, YMHOXKEHUSI
BEKTOpA Ha YHCIIO, HCCJIeA0BATh TEOMETPUUECKHUM U HU3UUECKUI
CMBICJIBI ATUX oneparuid. PemiaTb reoMeTpUIeCcKre 3a1a4u ¢
HCIIOJIb30BaHUEM BEKTOPOB.

PackaaasiBaTh BEKTOD 110 IByM HEKOJUIMHEAPHBIMBEKTOPAM.
Hcnonb30BaTh CKATIPHOE MTPOU3BEAEHNUE BEKTOPOB,

BBIBOJAMTH €r0 OCHOBHEIC CBOIMCTBA.

BobruncjsTh CymMMy, pa3HOCTb U CKAJISIPHOE MPOU3BEICHUEBEKTOPOB
B KOOpJIMHATAX.

IIpuMeHATH CKaNIPHOE MPOU3BEICHUE 111 HAX0KACHUSAUINH U
YIJIOB




MIPUMEHEHUE

JUTSL HAaXOJK ICHU ST
JUTHH 1 YTJIOB.
Pemenue 3agau

C TIOMOIIIBIO0 BEKTOPOB.

HpI/IMeHeHI/IC BCKTOPOBAJIA

peleHus 3a1a4d GU3UKU

I[eKapTOBBI KOOpAWHATbhIHA
IJIOCKOCTH

JlexapToBbI
KOOPAMHATHI TOUEKHA
IJIOCKOCTH.
YpaBHEHME IPAMONA.
YpaBHeHne
OKPY>KHOCTH.
KoopanHatel Touek
HepeceyeHus
OKPY>KHOCTH H
IIPSAMOM.

Meron KoopaAHHAT NIpU
pelIeHnn
reOMETPUYECKUX 3a/1a4,
IPaKTUYECKUX3a]au

OcBanBaTb NOHATHE IIPIMOYTOJIBHON CHCTEMBI

KOOpAMHAT, AEKapTOBBIX KOOPAUHAT TOYKH.

BbiBoauTh ypaBHEHUE MPSAMON U OKPYKHOCTH. BbII€ISATHIIONHBIN
KBaJIpat Ui HaXOXKIACHUS LIEHTPA U painyca OKPY>KHOCTH T10 €€
YPaBHEHUIO.

Pematp 3a1a4uu Ha HaXO0XK/IEHUE TOYEK NEPECEUCHHUSI IPSIMBIX U
OKPY>KHOCTEH C MOMOILIBI0 MeTO1a KoopAuHatT. Mcnmonab3oBaTh
CBOWCTBA YTJI0BOT0 KO3 PHUIIMEHTA IPSIMOUIIPH PEIICHUH 33124, JUIs
OTIpe/IeNICHUS PACIOIOKEHUS MTPSIMOH.

IIpuMeHsITH KOOPAUHATHI TP PEIICHUU T€OMETPUIECKUX U
MPAKTUYECKUX 3a/ady, IS IOCTPOEHUSI MaTEMaTUYECKUX MOJENIen
peaNbHBIX 33724 («METO KOOPAMHATY).

ITosb30BaThCA U1 TOCTPOSHUSI U UCCIIEA0OBAHUN

U(POBBIMU PECYPCAMHU.

3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUU
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[IpaBuibHBIE
MHOTOyT OJIbHUKHU. [[nrHa
OKPY)XHOCTH UILIOIIAIb

Kpyra.
Brrauncienue mionianen

[IpaBusibHbBIE
MHOT'OYT OJIbHUKH.
Yucno U. {nuna
OKPY)KHOCTH, TYTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Tmomans kpyra,
CEKTOpa, CerMeHTa

®opMyIMPOBATH ONPEECICHUE NPABUIBHBIX MHOTOYT OJIbHUKOB,
HAXOAUTB UX d1eMEHTHI. [10/1b30BaThCHA MOHATHEM JUIMHBI
OKPY>KHOCTH, BBEIEHHBIMC [TOMOIIBIO TPABUJIbHBIX

MHOT'OyT OJIbHUKOB, ONPeAeJATh YUCI0 [, JJIMHY IyTH U paJUaHHYyI0
Mepy yIuia.

IIpoBoauTh Mepexon OT paJaHHON MEPBI yIilaK

rpagycHON U HA00OpOT.

OnpenessiTh noniaab Kpyra.

BoiBoauth ¢gopmyibl (B IpalyCHOU U paJIMaHHON Mepe)aisl JJIUH
JIyT, TIOIAJIEH CEKTOPOB U CETMEHTOB.

BeruncasaTs miomaay Gpuryp, BKIOYAOMNX 371EMEHTbI
OKPY)KHOCTH (Kpyra).

HaxoauTe mionany B 3aadax peajbHON KU3HU

I[BI/I}KCHI/IH IIJIOCKOCTH

ITonaTHE O NBUKEHUHN
IIJIOCKOCTH.
[TapannenbHbI
IIEPEHOC, TOBOPOT
IIpumMeHeHue

IIPU pELICHUY 3a]a4

Pa30uparp npumMepsl, WILIIOCTPUPYIOIIKE ITOHATHS

JIBUKECHUS.

®opmMyIMpoOBaTh OIIPEAEICHHS IapPAJUIEIBbHOr0 IIEPEHOCA,I0BOPOTA U
0CEBOM CUMMETpUU. BBIBOAUTD UX CBONCTBA, HAXOAUTH HETIOJBUKHBIC
TOUKH.

HaxoauTte neHTpbl ¥ 0CH CUMMETPUH NPOCTEUIINX QUTYD.
IIpuMeHATH NapayuIeIbHbIM IEPEHOC U CHMMETPHIO IIPH PEIICHUN
reOMEeTPUUECKHUX 33/1a4 (pa3douparb IpUMeEpBI).

Hcnoab30BaTh Tl TOCTPOSHUS U HCCIIEOBaHUHITI(POBEIC

pecypchbl

[ToBTOpEeHME, 0000IICHUE,
crcTeMaTu3alus 3HaHuH

[ToBTOpEHNME OCHOBHBIX
HOHIATHU U

OnepupoBaTh NOHATHAMHU: QUTypa, TOUKA, IpsMas, yroi,
MHOT'OYT'OJIbHUK, pAaBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
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METO/I0B KypcoB 7—9
KJIacCOB, 0000IIEHNEN
CUCTEMAaTHU3aLUs
3HAHUU.
IIpocrenimue
reoMeTpuueckue (pUrypsl
U UX CBOMCTBA.
N3mepenue
reOMETPUUYECKUX
BEJIMYHH.
TpeyroiabHUKH.
[TapannenbHble U
HEPIECHINKYIISIPHBIC
IpsIMBIE.
OKpy>XHOCTb U KpYT.
I'eomerpuueckue
IIOCTPOEHUS. YTJIbl
B OKPY’KHOCTH.
Brnincanueie n
OIHCaHHBIE
OKPY>KHOCTH
MHOT'OYT OJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.
YeThIpEXYrONbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEINAHA,
OucceKTpHuca U BbICOTA TPEYrojbHHUKA, MapayielorpaMmM, poMo,
IIPSAMOYT OJIBHMK, KBAJIpaT, TPaIleHsl; OKPYKHOCTb, KacaTeJIbHas;
PaBEHCTBO U No00Ke (PUTYD, TPEYTOJIbHUKOB; NapauIeIbHOCTh U
NEPHEHAUKYIIAPHOCTD IPSMBIX, YTOJI MEXKIY IPSIMBIMHU, CHMMETPUS
OTHOCUTEJILHOTOUYKH U NMPAMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IUIOIIAIb, IEPUMETD.

Hcnoab3oBaTh (pOpMYJIbl: IIEPUMETPA U IUIOLIAIN
MHOT'OYT'OJIbHUKOB, JUTHHBI OKPY>KHOCTH U TUIOLIAaIU Kpyra,o0béma
IIPSIMOYT OJIBHOT O ITapajlIeNeNUIIe .

OnepupoBaTh NOHATHAMM: IIPSIMOYIOJIbHAs CUCTEMA

KOOpJIMHAT, BEKTOP; HCMOJb30BAThH 3TH ITIOHATHS JUIS
MIPEACTABIICHNS TAHHBIX U PELICHNs 3a/1a4, B TOM YU CIIEU3

JPYruX y4eOHBIX MPEAMETOB.

Pemate 3a1a4M Ha IOBTOPEHUE OCHOBHBIX ITOHATUH, UIUIFOCTPALMIO
CBsI3€M MEXAY Pa3IMYHBIMH 4acTAMH Kypca.BpiOuparb MeToa uist
peLIeHus 3aJa4u.

Pemare 32124 U3 IOBCETHEBHOU KU3HU
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U OMHCaHHBIC
YEThIPEX YT OJILHUKH.
Teopema I[Tudaropa u

Ha4dajla TPUT'OHOMETPHHU.

Pemenne o0mmx
TPEYrOJIbHUKOB.
[IpaBunbHbIE
MHOT'OYT OJIbHUKH.
[IpeoOpazoBanust
TIJIOCKOCTH.
JBrxenus. [Tomooue.
CummMmertpus.
IInomtans. Beruncnenue
maomanent. Ilnomanu
MOTIOOHBIX QUTYD.
JlekapToBBI
KOOpJIMHATHI HA
TIJIOCKOCTH.

Bekropsl

Ha TUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
N KosanuyecTBo yacos Jara DJIeKTpPOHHbIe N poBbIE
i Tema ypoka Beero Kontpoasnbie | IIpakTuueckue — oOpa3oBaTe/IbHbIE
padoTbI padoThI pecypchl
1 [IpocTeiiiine reomeTpuyecKkue 1 bubmmnoreka [{IOK
0OBEKTHI https://m.eds00.ru/8866b724
2 MHOTrOoyTOoIBHUK, TOMaHast 1 bubmorexa IIOK
4 ’ https://m.eds00.ru/8866ch6a
3 CMexHbIe U BEpTUKAJIbHbIE 1 bubnmnoreka LIOK
YIJIBI https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEpTUKAJIbHBIE 1 bubnmnoreka LIOK
YIJIBI https://m.edso0.ru/8866c7be
5 CMexHbIe U BEpTHUKAJIbHbIE 1
YIJIBI
5 CMexHbIe U BEpTHKAJIbHbIE 1
YTJIBI
7 CMexHbIe U BepTHKaJIbHBIE 1
yTJIbl
8 CMexHbIe U BepTHUKAJIbHBIE 1
YTJIbI
N3mepenue JIMHENHBIX U
9 YTJIOBBIX BEJINYMH, BBIYMCIICHUE 1
OTpPE3KOB U YIJIOB
10 HSJIN(I)ZI;?; I/I;Z;I/II/II:I;II: H}ift{icneHHe 1 bubmorexa [OK
T ’ https://m.edso0.ru/8866c3ea
OTPE3KOB U YIJIOB
W3mepeHne TMHENHBIX U
11 YIJIOBBIX BEJIMYMH, BBIYUCIICHHUE 1
OTpPE3KOB U YIJIOB
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12

N3mepenne TMHEMHBIX U

YTJIOBBIX BCJIMYWH, BHIYUCIICHUC

OTPEC3KOB U YI'JIOB

13

[lepumerp u momaap ¢uryp,
COCTaBJICHHBIX U3
IIPSIMOYT OJIBHUKOB

14

[lepumerp u momans Guryp,
COCTaBJIEHHBIX U3
MPSIMOYT OJIBHUKOB

15

[TonsiTHE O paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIC
IIPEACTABIICHUS O PABHBIX

durypax

bu6munoreka [JOK
https://m.eds00.ru/8866ce80

16

Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB

bu6nmorexa [JOK
https://m.edso0.ru/8866d1fa

17

Tpu nnpusHaka paBeHCTBA
TPEYrOJIbHUKOB

Bbub6munorexa [JOK
https://m.edso0.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bubmmoreka [JOK
https://m.edso0.ru/8866e01e

19

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

20

Tpwu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

21

Tpu npuszHaka paBeHCTBA
TPEYrOJIbHUKOB

bu6mmoreka [{JOK
https://m.edso0.ru/8866e88e

22

[Ipu3Haku paBeHcTBA
MPSIMOYT OJIbHBIX
TPEYroJbHUKOB

23

IIpu3naku paBeHCTBa
MIPSIMOYT OJIBHBIX
TPEyrOJIbHUKOB

24

CBOWCTBO MeIWaHEI

bu6mmoreka [JOK

13¢


https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

MPSAMOYT'OJIBHOT'O TPEYT OJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3€

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

CBOICTBO MeIHaHbI

25 MIPSIMOYT'OJIBHOT'O TPEYT OJIbHUKA, 1
MPOBEEHHON K THIIOTEHY3€
26 PaBHOGeipeHHbIE U 1 bubmuorexa [{OK
PaBHOCTOPOHHHE TPEYTOJIbHUKU https://m.edso00.ru/8866d6fa
TpeyronbHIKa https://m.eds00.ru/8866d880
| Lo s 1 BuGorea 10K
TpeyrombHIKa https://m.edso0.ru/8866d880
| oo 1 BuSorea 0K
https://m.edso0.ru/8866e26¢
TPEYT OJIbHUKA
30 HepaBenctBa B reomerpuu 1
bubamnoreka [IOK
31 HepasericTsa B reomeTphi L itpsim ecson r/BBG6e32
32 HepaBeHnctBa B reomeTpuu 1
33 HepaBeHcTBa B reoMeTpuu 1
34 [IpssMOYTONBbHBIN TPEYroJbHUK C 1 bubamnoreka LIOK
yriom B 30° https://m.edsoo.ru/8866eb22
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C
35 yraom B 30° .
36 KonTtponbHas pabora 1o teme 1 bubmuoreka [{OK
"TpeyronbHuKH" https://m.edso0.ru/8866echc
37 [TapannenbHbIe TpsIMBIE, UX 1 bubmoreka [{OK
cBoOifcTBa https://m.edso0.ru/8866ef64
38 [Iareiii noctynat EBkiauaa 1
39 Hakpect nexarue, 1 bubaunoreka [JOK
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COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
0o0pa3oBaHHbIE MPU
MEePECCUCHUH NapaIeIbHbIX
MPSAMBIX CEKYILEH

https://m.eds00.ru/8866f086

40

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OZJTHOCTOPOHHHE YTJIbI,
00pazoBaHHbIE [TPH
MepecedeHn ! NnapaiebHbIX
MPSAMBIX CEKYIEeH

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OZTHOCTOPOHHHE YTJIBI,
o0pa3oBaHHbIE MPU
NepeCceueHUH MapaieIbHbIX
MPSAMBIX CEKYILIEN

42

Hakpecr nexarue,
COOTBETCTBEHHBIC
OHOCTOPOHHHE YTJIHI,
o0pazoBaHHbIE MTPU
nepeceueHNH NapauIeIbHBIX
MPSIMBIX CEKyLIen

43

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OZTHOCTOPOHHHE YIJIBI,
00pa3zoBaHHEIE MTPH
NepeceyeHNH MapaIeNIbHbIX
MPSAMBIX CEKYILEU

bubmuoreka [JOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napamieabHOCTU
MPSIMBIX Y€PE3 PABEHCTBO
pacCTOAHUIN OT TOYEK OJTHOU
NpSMOM J10 BTOPOM psIMOH
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[Tpu3Hak napasmienbHOCTH
MPSIMBIX YEPE3 PAaBEHCTBO

45 PAcCTOSIHUM OT TOYEK OJIHOMI !
IIPSIMOM 10 BTOPOU IIPSIMOM
46 CymMa yriioB TpeyrojibHUKa 1 BH6H_HOTeKa LIOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa 1 BH6H_HOTeKa LOK
https://m.edso0.ru/8866f8ba
bubnmnoreka [JOK
48 BHEILIHKE yIIbI TPeyrobHiKa ! https ://m.edsg).ru/8866fa5e
49 BHenHue yrisl TpeyrojibHUKA 1
o | e | B LOK
YIJIOB TPEYTONEHHUKA" ’ https://m.edso00.ru/8866fe6e
51 OKpY>XHOCTb, XOPJIbI U 1 bubnuoreka [JOK
JMaMETP, MX CBOMCTBA https://m.eds00.ru/88670800
bubnmnoreka LIOK
52 Kacareitbnas k OkpyxHoCTH ! https ://m.edS(%E).ru/88670e9a
53 OKpY)XHOCTb, BIIMCAaHHAs B YTOJ 1
54 OKpY>XHOCTb, BIIMCAHHAS B YTOJ 1
55 [Toustue o 'MT, npumenenue B 1 Bbu6nunorexa [JOK
3a/1a9ax https://m.edso0.ru/8867013e
56 [Tonstue o 'MT, npumenenue B 1 bubmmnoreka [{IOK
3a/1auax https://m.eds00.ru/88670508
buccekrpuca u cepeIMHHBII
57 MEPIEeHIUKYIISP KaK 1
T€OMETPUUYECKHE MECTA TOUEK
58 OKpyXHOCTb, OTMCaHHAs1 OKOJIO 1 bubnmnoreka [HOK
TPEYT OJIbHHUKA https://m.edso0.ru/88670a62
59 OKpyXHOCTb, OIMCaHHAs1 OKOJIO 1

TPEYTroJIbHUKA
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Opr}KHOCTB, BIIMCaHHAas B

bubnunoreka [JOK

60 TPEYTOJbHUK ! https://m.eds00.ru/8867103e
61 OKpyXHOCTb, BIICAHHAS B 1
TPEYTOJILHUK
62 [Ipocreiimne 3agaun Ha 1 bubmmnoreka [{IOK
MOCTPOCHHE https://m.eds00.ru/88671188
63 [Ipocreiimne 3agaun Ha 1 bubnmnoreka LIOK
IIOCTPOCHHE https://m.edso0.ru/886712d2
o ‘I‘<OOHTpOJ'II>Hafl pabora o Teme . Buborexa LIOK
KPYHHOCTD H KPYT- " https://m.eds00.ru/88671462
['eomeTpuyeckre NOCTPOCHUS
65 suah ocnosmix nowami ) BuGmorera LIOK
https://m.edso0.ru/886715b6
METOJIOB Kypca 7 Kiiacca
bu6mmoreka [{OK
66 HToroBast KOHTpOIIbHAs paboTa 1 https://m.eds00.ru/886716ec
[ToBTOpeHue u 0000LIIeHNE
67 3HAHUI OCHOBHBIX MOHSATUHN U 1
METOZ0B Kypca 7 Kiacca
o HOBTOPGHI/IG U O6O6I.L[€HI/I€U . Bu6mmorexa LOK
SHATHI OCHOBHBIX HOTBITHI H https://m.edso0.ru/886719bc
METOJIOB Kypca 7 Kiiacca
OBIIEE KOJIMYECTBO YACOB I1O 68

I[MTPOI'PAMME
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8 KVIACC

KoaunuyecTBo 4acoB

DJIeKTpPOHHbIe N poBbIe

Ne Jlara
o/ Tema ypoka Beero Kountpoasnbie | IlpakTnueckue W3ydenus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
1 [Tapannenorpamm, ero npu3HaKu 1 bubnuorexa [JOK
U CBOMCTBa https://m.edso0.ru/88671af2
2 [Tapannenorpamm, ero npu3Haku 1 bubmoreka [JOK
U CBOMCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku 1 bubmoreka [{OK
U CBOMCTBa https://m.edso0.ru/88671ca0
Yacruble cnyyan
4 | (upaoyromnx, povs ) BuGanorera LIOK
’ ’ https://m.edso0.ru/88671dea
KBaJIpar), X MPU3HAKU U
CBONCTBA
Yacruble cnyyau
5 | (npawoyromm, poxs ) buGmorexa LIOK
PAMOYT » POMD, https://m.edso0.ru/88671f20
KBaJIpar), UX MPU3HAKU U
CBONCTBA
Yacruble cnyyau
6 | (upmwoyromm, poxs ) buGmorexa LIOK
PAMOYT » POMD, https://m.edso0.ru/8867209c
KBaJIpar), UX MPU3HAKU U
CBOKCTBA
Bbub6munorexa [JOK
! Tpaneus ! https://m.edso0.ru/88672358
5 PaBHOOOKAST 1 IPSIMOYTOJIbHAS 1 bubnuoreka [JOK
Tpanenuu https://m.eds00.ru/8867252e
9 PaBHOOOKast 1 IpsSIMOYTOJIBHAS 1 bubmuoreka [JOK

Tparcuuu

https://m.eds00.ru/88672858
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bubnunoreka [JOK

10 MeTOR yABOCHHST Me HaHE! https://m.eds00.ru/88672b14

11 lenTpanpHas cuMMeTpus BH6H_HOTeKa LIOK
https://m.eds00.ru/88672b14

12 KonTponbhas padora no reme bubmmnoreka [{IOK
"UeThIpEXyroibHUKH" https://m.edso0.ru/88672c9a

13 Teopema @aneca u Teopema o bubnmnoreka LIOK
IPOMOPIMOHAIBHBIX OTPE3Kax https://m.edso0.ru/8867337a

14 Cpennsis TUHUS TPEYrOJIbHUKA BH6H_HOTeKa LOK
https://m.eds00.ru/88672e0c

15 Cpenusis TUHUS TPEYrOJIbHUKA BH6H_HOTeKa LOK
https://m.eds00.ru/88672f38

16 Tpamenus, e€ cpeaHss TUHUS BH6H_HOTeKa LHOK
’ https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpeHsis TUHUA Bubmuorexa [JOK
’ https://m.eds00.ru/88673064

18 [IponoproHanbHbIE OTPE3KU BH6H_HOTeKa LOK
https://m.eds00.ru/88673794

19 [IponoprimoHanbHbIe OTPE3KU bubmmorexa [IOK
https://m.eds00.ru/88673794

20 LenTp mMacc B TpeyroibHUKE BH6H_HOTeKa HOK
https://m.eds00.ru/886738fc

bubmmnoreka [{IOK
21 TonoGue1e TpeyromsHuiH https ://m.edS(%[o.ru/88673a78

29 Tpu npuzHaka moxo0Ous bubamnoreka [{IOK
TPEYrOJbHHUKOB https://m.edso0.ru/88673bae

23 Tpu npusHaka nogo0us bubamnoreka LHIOK
TPEYrOJbHUKOB https://m.eds00.ru/88673d52

o Tpu npusHaka nogo0us bubmuorexa [{OK
TPEYroJIbHUKOB https://m.edso0.ru/8867400e

25 Tpu npu3HaKa mopoous
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TPEYTrOJbHUKOB

[Ipumenenue nmonodus mpu

26 1
peIIeHUN PAKTHYECKUX 3a]1a4
27 KontponbHas pabora no reme 1 bubnuoreka [IOK
"Tlo100HbBIC TPEYTOJLHUKH" https://m.edso00.ru/8867445a
8 CaoiicTBa miomaaen 1 bubmuoreka [JOK
TCOMETPHUECKHX HUTYD https://m.edso0.ru/886745fe
29 DopMyIIbI IS ILIOIIAN 1 bubmuoreka [IOK
TpEyroJIbHUKA, TapauieliorpaMmma https://m.eds00.ru/88674860
30 DopMyIIbl IS TIOIIAIN 1 bubnuoreka [JOK
TPEYroJbHHKa, apajIeiorpaMMa https://m.edsoo.ru/88674a22
31 ®opmyIisl Ui 10N 1 bubamnoreka LIOK
TPEYroJbHHKa, apajIeIorpaMMa https://m.edsoo.ru/88674a22
30 DopMyITBI IS TUTOMIAIN 1 bu6mmoreka [{OK
TPEYrojbHHKA, apajIeiorpaMma https://m.eds00.ru/88675288
33 DopMyIbl ISl TUIOILAIN 1 bu6mmoreka [JOK
TPEYroJbHHKA, apajIeIorpaMMa https://m.eds00.ru/8867542c
34 Brruncnenune niomanei 1 bu6maunoreka [JOK
CIIOKHBIX (DUTYD https://m.edso00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToit 1 bu6munoreka [JOK
Oymare https://m.eds00.ru/8867473e
36 [Tmomaau nogo0HBIX HUTYD 1
37 [Tmomaau nomo0HBIX GUryp 1
38 3amayu ¢ MPaKTUYECKUM 1 bubmuoteka [JOK
CoJIepsKaHuEM https://m.eds00.ru/88675558
39 3afaun ¢ MPAKTUYECKUM 1 bu6mmoreka [JOK
coJiepy)KaHuEM https://m.eds00.ru/88675684
0| werom senoworarensor ) Bubmiorerca LIOK
HTomaA https://m.edso0.ru/88674f90
41 KonTponbHas paboTa mo Teme 1 bubnmnoreka [JOK
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https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
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https://m.edsoo.ru/88674a22
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"TInomans" https://m.eds00.ru/8867579c
42 Teopema ITudaropa u eé bubmoreka [{OK
MIPUMCHCHHE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
pPUMEHECHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé bu6muoreka LIOK
MIPUMEHCHHE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMCHCHHE
16 Teopema [Tudaropa u eé
MIPUMEHEHUE
Ornpenenenue
TPUTOHOMETPUYECKUX (DYHKINN
OCTPOr0 yria npsiMOyrojlbHOTr 0 Bubsmorexa LOK
47 TPEYTObHIKa, https://m.eds00.ru/88675d32
TPUTOHOMETPUUYECKUE
COOTHOILIECHHUSI B IPSIMOYT OJIbHOM
TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubnmoreka [JOK
TOXKIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO
o | oo o e B 10K
p " p https://m.edsoo0.ru/8a1407e8
TPUTOHOMETPUH
52|yt yron ey racarenot Bubmiorera LIOK
YHIBL T o https://m.edsoo.ru/8a1415b2
XOpaou
53 BrnucanHble 1 eHTpaIbHbIE bubnmnoreka LIOK

yTJIbl, YTOJl MEK]y KacaTeIbHOU U

https://m.edso0.ru/8a141940
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XOopaou

54

Brniucannble U ieHTpalibHbIE
yIJIbl, YTOJl MEK]ly KacaTeabHOW U
XOpaou

bubmuoreka [JOK
https://m.edsoo.ru/8a141b34

55

VYrusl MeXxay Xopaamu 1
CEKYIIMMHU

56

Vsl MeXay XopaamMu 1
CEKYILIMMU

57

Brucanusie u onnvcadHble
YETHIPEX YT OJIbHUKH, UX TIPU3HAKU
U CBOMCTBA

bu6mmoreka [JOK
https://m.edso0.ru/8a140f86

58

Brcannnle n onncaHHbIe
YETBIPEX YT OJIbHUKH, UX IPU3HAKU
U CBOMCTBA

bubmuoreka IJOK
https://m.edsoo.ru/8a1416d4

59

Brucanubie u onnrcaHHbIe
YETHIPEX YT OJIbHUKH, UX TIPU3HAKU
U CBOMCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/8a1416d4

60

[IprmeHeHne CBOMCTB BIIUCAHHBIX
M OIHMCAHHBIX
YETBIPEX YT OJIbHUKOB TIPH
pEIICHUU TEOMETPHICCKUX 3a1a4

61

[IprMeHeHne CBOWCTB BIMCAHHBIX
Y OIIMCaHHBIX

YETBIPEXYT OJIBHUKOB IIPH
pELIEHUU TEOMETPUYECKUX 3a1a4

62

B3anMHoOe pacnonoxxeHue 1Byx
OKPYXXHOCTEH, 001IIHe
KacaTeJIbHbIe

bu6mmoreka [{OK
https://m.edsoo.ru/8a1410a8

63

Kacanue okpyxHocTeit

bu6munoreka [JOK
https://m.edso0.ru/8a1410a8

64

Kontponbnas pabota mo teme
"VYTIbl B OKPY>KHOCTH.

bub6moreka [[OK
https://m.edso0.ru/8a141c88
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Bnucannble 1 onucaHHbie
YETHIPEX YT OJIbHUKU"

[ToBTOpEHNE OCHOBHBIX MOHATUI

bu6mmoreka [{OK

65 1 METOJI08 KprOBj n 8 kaccos, 1 https://m.edsoo.ru/8al41lddc
0000111eH1E 3HAHUI
o | Hommeme e | B 10K
a YPCOB ; ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUH
bubnunoreka [JOK
67 HroroBast KoHTpoOIbHAs paboTa 1 https:/m.eds00.ru/8al42368
e B 10K
JIOB KYPCOB . ’ https://m.edsoo.ru/8al420ac
0000111eH1E 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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9 KJIACC

KoJmnuecTBo 4acoB

DJIeKTPOHHBbIE N (POBbHIE

Ne Tema ypoka Kontpoabubie | IlpakTHuyeckue Aara o0pasoBaTejIibHbIE
n/n Bcero H3Y4YeHHS
padoThI padoThI pecypchl
1 OnpeneneHre TPUTOHOMETPUUYECKUX 1 bubnuoreka [JOK
dbyukwmii yrinos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyITBI TPUBEICHUS 1
3 TeopeMa KOCUHYCOB 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCHHYCOB 1
5 TeopeMa KOCUHYCOB 1 BH6H_H0TeKa OK
https://m.edsoo.ru/8a142d5e
bubnnoreka LHOK
6 Teopema crycos ! https:// m.edS(I)lo.ru/8a14298a
7 TeopeMa cCHHYCOB 1
8 TeopeMa CHHYCOB 1
9 HaxoxxieHue AuH CTOPOH U BEJIMYUH YIJI0B 1 bu6mmoreka [IOK
TPEYrOJbHUKOB https://m.edsoo.ru/8a1430b0
bubnmoreka [JOK
10 Peuienie TpeyrobHHKOB ! https:// m.edsc]Jlo.ru/8a142acO
11 Pemenue TpeyroasHUKOB 1 BH6H_H0TeKa OK
https://m.edsoo.ru/8a142ac0
bubmuoreka [JOK
12 Peuiere TpeyrobHHKOB ! https:// m.edscI)lo.ru/8a142acO
bubnuoreka [JOK
13 Peuere TpeyrombHHKOB ! https:// m.edsc]J_EJ.ru/8a142acO
14 [IpakTyeckoe NpUMeHEHUE TEOPEM CHHYCOB 1 bubmuoreka [JOK
U KOCUHYCOB https://m.edso0.ru/8al42c3c
15 [TpakTHyeckoe mpuMeHEHHE TeOpeM CHHYCOB 1
1 KOCHHYCOB
16 KontponbHas pabota no teme "Pemienue 1 1 bubnunoreka [IOK
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https://m.edsoo.ru/8a1430b0
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TPEYTrOJTbHUKOB" https://m.edsoo.ru/8a14392a
bu6nuoreka [JOK
17 [Tonsarue o npeobpazoBaHuU MOJOOHS https://m.edsoo.ru/8al43ab0
18 CoO0TBETCTBEHHBIE AIEMEHTHI MMOJOOHBIX bubnnoreka [HOK
dburyp https://m.edso0.ru/8al43de4
19 CoO0TBETCTBEHHBIC AIIEMEHTHI MTOJO0HBIX
duryp
| T omm o o BuGorsa 10K
p P A P . https://m.edsoo.ru/8a14406e
CEKYIIIMX, TeOpeMa 0 KBaJIpaTe KacaTeabHOU
| s o momecum o op B 10K
P P A P . https://m.edsoo.ru/8al441a4
CEKYIIINX, TeOpeMa O KBaJpare KacaTeIbHOU
p | Moo onpmcaem s oo B LOK
p P A P . https://m.edsoo.ru/8al442da
CEeKYILIUX, TeOpeMa O KBaJipaTe KacareabHOU
23 IIpuMeHeHne TeopeM B pelIeHUN bubnnoreka LIOK
FCOMETPHYUECKUX 3a/1a4 https://m.edso0.ru/8a143f06
24 [IpumeHneHue TeopeM B pelIeHUH bubmuoreka [JOK
FeOMETPUYECKUX 3aJ1a4 https://m.edsoo.ru/8al1443fc
o5 [IpumeHeHnue TeopeM B pelieHUH bubnuoreka [JOK
TEOMETPHUYECKUX 33124 https://m.edsoo0.ru/8a144578
25 | “lpecopasonmme notobun, Merpcciae Bufmiotexa LIOK
peobp A o p https://m.edsoo.ru/8a1447a8
COOTHOIICHHS B OKPY>KHOCTH
27 Ornpenenenue BeKTOpoB. PU3HUECKHUI 1 bubnmoreka [JOK
TCOMETPHYECKUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
28 CroxeHHe 1 BBIYUTAHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHE BEKTOpPA Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CloeHHe U BBIYMTAaHUE BEKTOPOB, bubmuoreka [JOK
YMHOKEHHE BEKTOpPA Ha YHCIIO https://m.edsoo.ru/8a144d52
30 Crio)keHHE ¥ BBIYUTAHUE BEKTOPOB,
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YMHOXKEHHE BEKTOpa Ha YUCIIO

Paznoxxkenue BCKTOpa I10 ABYM

31 HEKOJUTMHEAPHBIM BEKTOPaM
32 Koopaunatel BekTopa BH6H_HOTeKa HOK
https://m.edsoo.ru/8al44fbe
33 CxkansipHO€ TPOU3BEJIEHUE BEKTOPOB, €r0 bubnmnoreka [JOK
NPUMEHCHHE JIJISl HAXOXKICHHSI JUTMH U YTJI0B https://m.edso0.ru/8a14539c
34 CkasipHO€ TPOU3BEEHUE BEKTOPOB, €r0 bubnmoreka [JOK
NpPUMEHCHHE JIJIS1 HAXO0)KICHHSI JUTHH U YTJI0B https://m.edso0.ru/8a14550e
35 Pemenwne 3a1a4 ¢ TOMOIIBIO BEKTOPOB BH6H_HOTeKa HOK
https://m.edsoo.ru/8al44c3a
36 Pemenwne 3a1a4 ¢ HOMOIIBIO BEKTOPOB BH6H_H0TeKa HOK
https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB AJIsl peLIeHus 3a1a4
(0737071
38 KonTtponbsHas padora mo reme "Bekrops” ﬁgg;%ﬁiﬁi&(_)rﬁsﬂ 45008
39 JlexapTOBbI KOOpIUHATHI TOYEK Ha
TJIOCKOCTH
. bubmuoreka [JOK
40 YPaBHEHHE NIPAMOH https:// m.edscL)Io.ru/8a145048
41 YpaBHeHUe npsMoit
42 YpaBHEHHE OKPYKHOCTU BH6H_HOTeKa LOK
https://m.edsoo.ru/8a14635a
43 Koopaunatel Touek nepeceueHus bubnunoreka LHOK
OKPY)KHOCTH M TTPSIMOA https://m.edso0.ru/8a146620
44 MeTtoa KOOpAWHAT IPU PEIICHUU
TEOMETPHUYECKUX 33124, MPAKTUYCCKUX 33]1a4
45 MeTton KOOpAWHAT TPU PEIICHUU
TCOMETPHUYCSCKUX 3a/1a4, MPAKTUICCKUX 33]1a9
16 Meron KOOpAMHAT NPU PELICHUN

TCOMETPHUICCKHUX 3aaa4, MPAKTUICCKUX 3aaa4
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https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
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https://m.edsoo.ru/8a146620

47 Kontponsnas padora no reme "JlekapToBbI 1 bub6mmoreka [IOK
KOOpJIMHATHI Ha TJIOCKOCTH" https://m.edsoo0.ru/8al46e0e
48 [TpaBUIIbHBIE MHOTOYTOJIbHUKH, BEIYUCIICHHE 1 bubnmoreka [JOK
UX 2JIEMEHTOB https://m.edsoo.ru/8al46fda
bubnmoreka [IOK
49 Hucio 7. JUTHHA OKpYKHOCTH ! https:// m.edsc]Jlo.ru/8a1472c8
bubmuorexa [JOK
>0 Hueno . Jlnua OkpyxHOCTH ! https:// m.edS(])lo.ru/8a14714c
o1 JlnuHa qyru oKpy*’HOCTH 1
bubmmoreka [JOK
52 Papwansas Mepa yria ! https:// m.edS(])lo.ru/8a14714c
53 [Tnomaas kpyra, ceKkTopa, CerMeHTa 1 BH6H_H0TeKa OK
https://m.edsoo.ru/8a147426
54 [Tnomaas Kpyra, ceKTopa, CerMeHTa 1 BH6H_HOTeKa HOK
https://m.edsoo0.ru/8a147750
55 [Tnomane kpyra, ceKTopa, CerMeHTa 1 BH6H_HOTeKa HOK
https://m.edsoo0.ru/8a147750
56 [ToHsiTHE O NBUIKEHUH TIIOCKOCTH 1 ﬁtptlggl;l/(r)rﬁ;igc?rISISal 47082
57 [TapannenpHbIi IEPEHOC, TOBOPOT 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIi IEpEHOC, TOBOPOT 1 BH6H_HOTeKa LIOK
’ https://m.edso0.ru/8al147f16
59 [TapasenpHbli IEpEHOC, TOBOPOT 1
60 [TapayuteapHBIN MIEPEHOC, TOBOPOT 1
61 [IpuMeHeHne TBM)KEHUM MPU PEIICHUH 3a1a4 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8a1480e2
KonTtponbhas pabora no remam
62 "IIpaBuJIbHBIE MHOTOYT OJIbHUKH. 1
OkpyXHOCTb. JIBU)KEHHUSI TNIOCKOCTH"
63 [ToBTOpEHue, 06001IeHNE, CUCTEMATU3AIUS 1 Bub6nunoreka [JOK

3HaHUU. M3MepeHne reoMeTpu4ecKkux

https://m.edso0.ru/8a148524
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BeJIMYMH. TpeyroapHUKH

[ToBTOpEHue, 0000IIEHUE, CHCTEMATH3AIUS
64 3Hanwuii. [lapamnensHsie u 1
NEPIEHINKYIISIPHBIE TTPSIMbIC

Bbub6nunoreka [JOK
https://m.edso0.ru/8a148650

IToBTOpeHue, 00001IeHNE, CUCTEMATU3ALIHS
3HaHU. OKPYKHOCTb U KPYT.
['eomeTpuyeckre NOCTpOEHHs. YTIIbl B
OKPY>KHOCTH

65

[ToBTOpeHwue, 006001IEHIE, CUCTEMATH3AITIS
66 3HaHuil. BrmcanHble M ONMMCaHHBIE 1
OKPY>KHOCTH MHOTOYT'OJIbHHKOB

67 Hrorosas koHTpoJIbHAS paboTa 1 1 ﬁ's/tlgg:l;ll(r);izlgls(l)l()?rllf/Sal 48920
68 HOBTOPCHI/IC, 00001IeHNE, CHCTEMATU3ALIUS 1
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0

YYEBHO-METOANYECKOE OBECIIEYEHHME OBPA3OBATEJIBHOI'O ITPOLHECCA
15C
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

1. Teomerpus: 7 knacce: ydeOHMK JUIsl ydalquxcs o0eo0pa3oBaTenbHbix opranusanuii / A.I'. Mepsnsk, B.B. Ilononckuii, M.C. SIkup
2. Teomerpus: 8 kiacc: yaeOHMK ISl ydamuxcs o01meodpasoBarenbHbIx opranuszanuii / A.I'. Mepsisk, B.B. Iononckuii, M.C. Sxup
3. Teomerpus: 9 knacc: yueOHUK ISl ydaIuxcs ooeoopasoBaTenbHbix opranusanuii / A.I'. Mepansk, B.B. ITononckuii, M.C. SIxup

4. Teomerpus: qUAAKTUYECKHME MaTEpUabl: 7 Kilacc: II0co0Ke s ydamumxcs oomeodpazosarenbHbix opranusanuii / A.I'. Mepsnsk, B.B. ITonoHckui,
E.M. PabunoBuu, M.C. Sdxup

5. TeoMeTpHs: TMIAKTUYECKHE MATEPUANIBL: 8 KJIacc: I0cobme Il ydammxcs obmeobpazoBaTenbHbix opranusanuii / A.I'. Mepsnsk, B.B. TTononcknui,
E.M. Pabunouu, M.C. Sxup

6. T'eomerpus: umaKTHYECKHE MaTepHalbl: 9 Kiacce: mocobue I yyamuxcs obmeodpasosaTenbHbIx opranusanuii / A.I'. Mepansk, B.B. ITononckuii,
E.M. PabunoBuu, M.C. SAxup

METOANYECKHUE MATEPUAJIbI IJIs1 YUUTEJA
1. Teomerpus: 7 knacc: meromudeckoe nocooue / E.B. Byuko, A.I'. Mepsusk, B.B. [lononckuii u ap.
2. Teomerpus: 8 knacc: Meroauueckoe nocooue / E.B. Byuko, A.I'. Mepsnsk, B.B. ITonosckuii u ap.

3.  Teomerpus: 9 knacc: meroauueckoe nocobue / E.B. Bynko, A.I'. Mepsnsk, B.B. ITononckwuii u ap.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. SKnacc (https://www.yaklass.ru/)

bubnuoreka ITOK (https://lesson.edu.ru/lesson)

Yuu py (https://uchi.ru)
Cnam T'MA: PEILY BIIP, OI'D, EI'D, I'BD u LT (https://sdamgia.ru)
Math100.ru (https://math100.ru)

o bk WD
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OEJNEPAJIBHAS PABOYASA ITIPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM nH(pPOBOM MHpEe BEPOSTHOCTh M CTATUCTHKA MPHOOpETaroT BcE OONBIIYIO
3HAYUMOCTb, KAaK C TOYKH 3pEHMsI MPAKTUUYECKUX NPUIOKEHHUH, TaK U HUX pOJIM B 00pa3oBaHMUHU,
HEOOXOMMOM KaKoMy dYenoBeky. Bospacraer uumcino mnpodeccuii, mpu OBIaJeHUH KOTOPBIMHU
TpebyeTcs Xxoporasi 0a30Basi MOATOTOBKA B OOJACTH BEPOSTHOCTU M CTATHCTUKH, TaKas MOJATrOTOBKA
Ba)KHA JUIs IPOJIOJKEHHS 00pa30BaHUs UAJIS YCIEIHONW IPOPECCHOHATBHON Kapbepshl.

Kaxaplii uenoBek NOCTOSSHHO MPUHUMAET PELIECHUS HA OCHOBE HMEIOIUXCS Y HETOJaHHBIX. A JUIs
000CHOBAHHOTO MPHUHSATHS PEIICHUS B YCIOBUAX HENOCTAaTKA MM M30bITKa MH(OpManu HEOOXOIMMO
B TOM YHCJIE€ XOPOIIO C(HOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUUYECKOE MBIIICHHUE.

VMeHHO T1O3TOMY OCTpPO BCTala HEOOXOAMMOCTh CPOPMHPOBATH Yy  OOydaroIIMXCS
(YHKIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOUAIONIYI0 B ce0s B KaueCTBE HEOTHEMIIEMOW COCTaBJISIOIICH
YMEHHE BOCIPUHUMATh U KPUTHUYECKH aHAJIM3UPOBATh MH(OPMALIMIO, MIPEICTABICHHYIO B Pa3IMYHbIX
¢dopMax, MOHUMATh BEPOATHOCTHBIA XapakTep MHOTMX peajbHBIX MPOLIECCOB U 3aBHCUMOCTEH,
IIPOU3BOJUTH IIPOCTEHIINE BEPOATHOCTHBIE PACUYETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU NpHHLHUIAMHU cOOpa, aHalu3a W MpPeCTaBICHUS
JAHHBIX W3 pa3IM4yHBIX cdep >KU3HM oOIIecTBa W rocyJapcTBa MpUOOLIAeT OOydYaroUIMXCs K
OOIIECTBEHHBIM HHTEpecaM. V3ydeHne OCHOB KOMOMHATOPUMKM pPa3BUBACT HABBIKM OpTraHU3aAINH
nepebopa 1 mojacy€Ta 4rcia BApUaHTOB, B TOM YHCII€ B MPUKIIAAHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH
TeopuHu rpa)oB co34aéT MaTeMaTUYeCKU (QyHIaMeHT A (OPMHUPOBAHUS KOMIIETEHIMIB 00s1acTH
UHPOPMATUKU U HU(POBBIX TeXHONOruH. [Ipy M3ydeHHH CTATUCTHKH M BEPOSTHOCTH OOOTrallaroTCs
IpEJCTaBICHNU OOY4YalOIIMXCSl O COBPEMEHHOM KapTMHE MHpa U METOAAaX €ro McCiea0BaHus,
(bopMupyeTcsl TOHMMaHUE POJIM CTaTUCTUKUM KAaK MCTOYHHMKA COLHMAIbHO 3HAYMMOM MH(pOpManuu u
3aKJIaJIbIBAIOTCSI OCHOBBI BEPOATHOCTHOI'O MBILUIEHUS.

B cootBercTBUM € JAHHBIMHM LIENSIMU B CTPYKTYpE€ MpOrpaMMbl y4eOHOro Kypca
«BepoATHOCTP W CTaTUCTMKA» OCHOBHOIO 0OIIero o00pa3oBaHMs BBIAEIECHBI  CIEAyIOIINe
coJiepKaTelbHO-MeToAuueckue JIMHUU: «lIpencTaBieHre AaHHBIX M ONMCATENNbHAs CTATUCTUKAY,
«BepoarHocThy, «neMeHThl KOMOMHATOPUKNY, «BBenenne B Teopuro rpadosy.

Conepxxanne nmuHun «lIpencraBienne naHHBIX M ONMCATENbHAS CTATUCTUKA» CIIYXKUT OCHOBOM
Ui (pOpMUPOBAaHUS HABBIKOB pabOTHI ¢ MH(pOpPMAIMEH: OT YTEHHs U MHTEpIIpeTaluy MHpOpMaluy,
IpEJCTaBICHHON B Tabiauax, Ha AuarpaMmax urpadukax, 1o cOopa, NpPEICTaBICHUS U aHalIu3a
JAHHBIX C HCIIOJIIb30BAaHUEM CTAaTUCTUYECKUX XapaKTEepUCTHK CpPEeJHMX U paccenBaHus. Paboras c
JTAaHHBIMK, OOydarolIMecs Yydarcsi CYMTbIBATb M HWHTEPIPETHPOBATh JaHHbBIC, BBIJBUIATh,
apryMEHTUPOBATh U KPUTUKOBATH IPOCTEHIIINE THIIOTE3bI, PA3MBIIUIATH HaJl (JaKTOPaMHU,BBI3BIBAIOIIMHA
M3MEHYMBOCTD, U OLICHUBATD UX BIMSHHUE HA PACCMAaTPUBAEMBIC BEIMYMHBI U IIPOLIECCHI.

WHTynTHBHOE NIpEACTABICHUE O CIIy4allHOM U3MEHYMBOCTH, UCCIIEI0BAaHUE 3aKOHOMEPHOCTEN 1
TEHJICHIIMH CTaHOBHUTCS MOTHMBHUPYIOIIEH OCHOBOM JIsI M3Y4YEHUSI TEOPUHM BEPOSTHOCTEH. bBombmioe
3HAYCHHE MMEIOT MPAKTUYECKUE 3a/laHus, B YACTHOCTH ONBITHI C KIACCHYECKUMHU BEPOSTHOCTHBIMU
MOJIEJISIMH.

[ToHsTHE BEPOSTHOCTH BBOJUTCS KaK Mepa MpaBA0no 001 cirydaitHoro coOsrtust. [1pn nuzyueHun
y4eOHOro Kypca o0y4aroIuecs: 3HaKOMSITCs ¢ IPOCTEHIIMMHI METOIaMU BBIYHUCIIEHUSI BEPOATHOCTEH B
CIIy4alHBIX JKCIEPUMEHTaX C PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU MCXOJaMH, BEPOSTHOCTHBIMU
3aKOHaMH, MO3BOJISIIOIIMMU CTaBUTh U peliarh Oojiee CIOXKHbIE 3afaud. B ydeOHBIH Kypc BXOZIST
HayvaJbHbIE MPEJCTaBICHUSIO CIyYallHbIX BEIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOGHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCSIC MHOXECTBAMHU
Y OCHOBHBIMHM OIIE€palsIMU HaJl MHOKECTBAMH, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHHUSI AJ151 pELICHUS
3a/1a4, a TAaK)Ke UCIOIb30BaHUS B IPYrUX MaTeMaTHYECKUX Kypcax U y4eOHbIX IpeaMeTax.

B 7-9 xkmaccax usyuaercs yueOHBIH Kypc «BeposTHOCTb M CTaTUCTHKA», B KOTOPBIA BXOASAT
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pasaensl: «lIpeacTaBieHre JaHHBIX W OMKCATENIbHAS CTATUCTHKA,
«BeposTHOCTBY, «DJIEeMEHThI KOMOUHATOPUKNY, «BBeaeHue B TeOpuio rpadoBy.
OO01ee YHUCIIO YacOB, PEKOMECHJIOBAHHBIX JUISI  HM3y4YeHHS Y4eOHOro Kypca
«BepositHocTh U cTatuctukay, — 102 waca: B 7 kimacce — 34 yaca (1 yac B Hemenro),B 8 kinacce —
34 gaca (1 gac B Henenmo), B 9 kiacce — 34 yaca (1 yac B Hezeio).

COAEP) KXAHUE OBYYEHUA7
KJIACC

[IpencraBnenue naHHBIX B BuAe TaliMi, auarpamM, rpadukoB. 3anoiHEHUE
TaOJIMII, YTEHNUE U TIOCTPOCHHE TUarpaMM (CTOIOMKOBBIX (CTONOUYATHIX) U KPYTOBBIX). UTeHHEe rpadukoB
peanbHbIX IpoleccoB. [3BieueHne uHPOpMALMKM U3 JUarpaMM U TaOiIul, HCIOJIb30BaHHE H
UHTEpHpeTalns JaHHbIX.

OmnwucarenpHasi CTAaTHUCTUKA: cpeaHee apudmeTrueckoe, MeauWaHa, pa3Max, HaumOoIblIee |
HalMEHbIlIee 3HaYeHHsI Ha0opa YMCIIOBBIX JaHHBIX. [IprMeps! cilydyaliHOMN3MEHUYNBOCTH.

CaydaiiHplii SKcnepuMeHT (OmbIT) M ciydaifHoe coObiTue. BeposTHocTh M uactora. Ponb
MaJIOBEPOATHBIX U MTPAKTUYECKH JJOCTOBEPHBIX COOBITUHI B IPUpPO/IE U B o01ecTBe. MoHeTa 1 UrpaibHas
KOCTh B TEOPHH BEPOSTHOCTEM.

I'pad, BepmmHa, pebpo. Crenenp BepiiuHbl. UMciao pébep M cCymMMapHas CTENEHb BEPIIMH.
[IpencraBnenue o csa3HocTH rpada. Llenu u nukisl. [Tytu B rpadax. O6xox rpada (siinepoB myTs).
[IpencraBnenne 00 opueHTHpOBaHHOM Tpade. PemieHue 3amauc moMoribo rpados.

8 KJIACC

[IpencraBienue qaHHBIX B BUE TaOIUL, TUarpamm, rpaQuKos.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Onepariy HaJ MHOXKECTBaMU: 00beIMHEHHE,
nepeceueHue, JomnonHeHue. CpolicTBa omepanuid  HajJ, MHOXECTBAMM: IEPEMECTUTENBHOE,
COYeTaTeNbHOE, paclpeAeiauTenbHoe, BKIOYeHHs. Mcnonp3oBaHue rpaduyeckoro mnpeacTaBieHUs
MHOYKECTB JJIs1 OIIMCAHUs PEAJIBHBIX IIPOLECCOB U ABJICHUM, IIPU PEILICHUU 3a]ad.

W3mepenune paccenBaHus JaHHBIX. JlMcriepcusi U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.
Junarpamma paccenBaHusl.

DneMeHTapHble COOBITUS ciaydaiHoro omeita. CiydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MO)XKHBIMU 3JIEMEHTApHBIMU COOBITHSAMH. Cry4aifHblii BHIOOp. CBS3b MEXAY
MaJIOBEPOATHBIMU U TMPAKTHYECKH JOCTOBEPHBIMH COOBITHSIMHB MPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBoONCTBa 1€PEBBEB: €AMHCTBEHHOCTD IIYTH, CYLLIECTBOBAHUE BUCAYEH BEPILUHUHBI, CBS3b
MEXIY YHCIOM BEepIIMH U uuciiom pédep. IlpaBuino ymHoxkenus. Pemenune 3a1a4 ¢ moMomsio rpagos.

[IporuBomonoxueie coObiTus. Juarpamma Oitniepa. OObeIUHEHHE W TIEPECEUCHUE COOBITHA.
HecoBmectHble coObiTusi. PopMmyna ClOXEHUS BeposTHOCTEH. YciioBHas BeposTHOCThb. IIpaBuio
ymHOXeHus. HezaBucumele coObitust. [IpencraBnenue skcnepuMenTa B B epeBa. Pemienue 3a1au
Ha HaXOXJICHHE BEPOSTHOCTEMC MOMOIIBIO JepeBa CIy4ailHOTrO YKCIIEPUMEHTA, JUarpaMm Ditiepa.

9 KJIACC

[IpencraBienue qaHHBIX B BUE TaOMUI, 1MarpaMmM, rpaduKkoB, HHTEpIIpeTalns JaHHbIX. UTeHue
U NIOCTpOEHUE TalbIu1l, AUarpamMmm, rpaKoB MO PeaJbHbIM JJaHHBIM.

IlepectanoBku u Qakropuan. Coueranus 1 uncio coueranuil. Tpeyronpuuk [lackans. Pemenne
3a/1a4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CitydailHbIl BEIOOp TOUKM U3 (DUTYpHI HA MJIOCKOCTH, U3 OTPE3Ka
U U3 IyTU OKPY>KHOCTH.

Ucneitanme. Yenex m Heynada. Cepust MCOBITaHMM 110 mepBoro ycmexa. Cepusi HCIIBITAaHUN
bepnynnu. BeposatHocTu coObITHII B cepuy ucnibITanui bepHyu.

CrnyuvaiiHas BeIMYMHAa M pacHpeseleHHE BEpOsATHOCTEH. MaremMaTHdeckoe OXHMJaHue U
qucnepcus. IIpumepsl MareMaTHyeckoro OXUAAHWS KakK TEOPETHYECKOro CPEAHErO 3HAYEHUS
BEJIMYMHBI. MaTeMaTH4ecKOe OKUAAHUE U TUCIIEPCUS CITy4aliHON BEIMYMHBI UUCIIO YCIIEXOB B CEPUU
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ucnbITaHui bepHymim.
[TonsTHe 0 3aKoHe 0OIBIINX YKcell. MI3MepeHne BepOSITHOCTEH € TOMOIIIBIO YacTOT.

Ponp 1 3HaueHME 3aKOHA OOJIBIIMX YUCEN B IPUPO/JIE U OOIIECTBE.
MNPEAMETHBIE PE3YJIbTATbI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS NMPOrpaMMbl Y4eOHOI0 Kypca K KOHIly 0OyueHus B 7 KJjacce:

Yutate nHOOPMAIHIO, IPEACTABICHHYIO B TaONIMIAX, HA JUarpaMMax, MpeJCTaBIATh JaHHbIC B
BUJIE TaOJIHILL, CTPOUTH JJAarpaMMBbI (CTOIOMKOBBIE (CTOI0YAThIe)H KPYTOBBIE) 110 MACCUBAM 3HAYCHHM.

OnwuceIBaTh U UHTEPIIPETUPOBATH PEATbHBIC YHCIOBBIC IaHHBIC, IPEICTaBICHHBIC B TAOIHIIAX,
Ha Auarpammax, rpadukax.

Hcnonb3oBaTh Ul OMMCAaHUS  JIAHHBIX ~ CTATUCTHYECKHE  XAapAaKTEPUCTHKH:  CpeaHee
apudmMeTHIecKoe, MeIana, HanOoJbIlIee U HANMEHbIIIee 3HAYCHUS, pa3Max.

Hmets mpencraBieHre O CydaiiHONH M3MEHYMBOCTH Ha MPUMEpax ILeH, (pU3NYecKuX BETUYUH,
AQHTPOIIOMETPUYECKHX JAHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

[IpenmeTHBIC pe3yIbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOT0 Kypca K KOHIly oOydeHus B 8 Kiacce:

N3Biekath U mpeoOpa3oBBIBaTH WH(DOPMALHIO, TPEICTABICHHYIO B BUIC TAOJHI], JHUArpaMM,
rpaduKOB, IPECTABIATH JAHHBIC B BUJIE TA0IUI], IUAarpaMM, TPaphUKOB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYECKUX IMOKa3aTeNel: CpPeIHUX 3HAUYCHUW U Mep
pacceuBanus (pa3max, TUCIIEPCUS U CTAHJAPTHOE OTKIIOHEHHE).

HaxomuTh 4acTOThl YHMCIOBBIX 3HAYEHUH M YACTOTHI COOBITHH, B TOM YHCJIE IO pe3yJbTaTaM
U3MEPEHUI 1 HaOIOICHHIA.

HaxoauTh BEpOSTHOCTH CIyYailHBIX COOBITUH B OIBITAX, 3HAs BEPOSTHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHUCIIE B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUACOOBITHSIMHU.

Hcnonk3oBaTh rpaduueckre MOJEIU: AepeBO CIy4aiHOTrO SKCIIEPUMEHTA, JrUarpaMmbl Dijepa,
YHUCIIOBAs TIPsIMast.

OnepupoBarh TOHATHUSMH: MHOXECTBO, ITOJIMHOKECTBO, BBINOJNHATh  ONEpAIlH  HaJ
MHOXKECTBAMH: OOBEAMHEHHE, TIepeceueHne, IOMOTHEHUE, TEePEUHCIsTh JJIEMEHTHI MHOXKECTB,
MIPUMEHSTH CBOHCTBA MHOXKECTB.

Hcnonp3oBath rpaduyeckoe mpencTaBieHue MHOXKECTB U CBSI3CH MEXKIy HUMH JJISl ONTUCAHUS
MPOIIECCOB U SIBJICHUI, B TOM YHUCIIC TIPH PEIICHUH 33724 U3 JPYTUX YUYEOHBIX MPEAMETOB U KYPCOB.

[IpenMeTHBIC pe3yabTaThl OCBOSHHS IMPOTrPAMMBI YIEOHOTO Kypca K KOHITY 00y4deHus B 9 KJjiacce:

W3Bnekatp u mnpeoOpa3oBbIBaTh MHGOPMAIUIO, TIPEACTABICHHYIO B PAa3JIMYHBIX MCTOYHHKAX B
BHJIC TAOJIUII, TUarpaMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUIE TAaOIUII, AHarpaMm, rpaduKoB.

Pemate 3amaum  OpraHM3oBaHHBIM IMEpeOOpPOM BApUAHTOB, a TaKXKe C HCIOJIB30BAHUEM
KOMOMHATOPHBIX IPABHII U METOJOB.

Hcnonp30BaTh ONMUCATENBHBIE XAPAKTEPUCTUKHU ISl MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHUCIIE
CpeaHUE 3HAYEHUS U MEPBI PACCEHBAHMUSI.

Haxoauth 4acToThl 3HaUYE€HUN W YAaCTOTHI COOBITHSA, B TOM 4YHCIIE MOJB3YSACh PE3yIbTaTaMH
MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOICHU.

HaxonuTe BEpOSATHOCTH CIIyJaliHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCIIC B OIBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHM, B CEPHUSIX HCIBITAHHIIO IEPBOro ycIexa, B CepUsiX
ucneiTanuil bepHyim.

HNmets mpencraBieHue O CIIydyalHOW BEJIWYMHE M O pacHpeiesieHuu BeposTHOcTed. Hmerhb
MPEJCTaBICHUE O 3aKOHE OONBIIMX YHCENT KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B cClydailHOU
W3MEHYMBOCTH U O POJIH 3aKOHA OONBIIUX YHCENT
B IIPUPOJIC U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHUE7

KJIACC
HaumenoBanue paszaena KomnuectBo OCHOBHOE coaepKaHuE OCHOBHBIE BHJIBI ICATEITLHOCTH 00 YJarOIIHXCS
(Temsbl) Kypca 4acoB

[IpeacraBienue JaHHBIX 7 [IpencraBnenue qaHHbIX OcBanBaTh cOCOOBI MPECTABICHUS CTATUCTUYECKUX
B Tabnumax. IIpakTnyeckue JAHHBIX ¥ YACIIOBBIX MACCHBOB
BBIYHMCIJIEHHS 110 TAOTUYHBIM C TIOMOIIBIO TAOJIUII U AUATPAMM C UCTIOJIb30BAHUEM
naHHbIM. V3BIIeUeHne 1 aKTyalIbHBIX ¥ BOXKHBIX JAHHBIX (IeMorpaduyeckie JaHHbIe,
WHTEPIIPETAIHS TAOTNIHBIX IIPON3BOJICTBO ITPOMBIIIJIEHHON U CEJIbCKOX031CTBEHHON
naHHbIX. [IpakTndeckas pabora IPOAYKILUHU, OOIIECTBEHHBIEH TPUPOIHBIC SIBIICHUS).
«Tabmuis». N3yuath MeTOaBI pabOTHI C TAOTUYHBIMU U
['paduyeckoe rpagu4ecKuMHU MPEICTABICHUSIMH JaHHBIX C
MpeACTaBJICHUEC JaHHBIXB TIOMOILBIO HU(POBBIX PECYPCOB B XOJI€
BU/JIC KPYTOBBIX, MPAKTHYECKUX padboT
CTOJIOMKOBBIX (CTOIOYATHIX )
auarpamm. Urtenue u
MOCTPOCHUE UATrPaMM.
[Tpumeps! nemorpaduueckux
JUarpaMM.
[IpakTuueckas padora
«Inarpammbi»

OnucarenbHas CTaTUCTUKA 8 Yucnossie Habophl. CpenHee OcBanBaTh NOHSATHS : YUCIIOBOW HaOOp, Mepa IEHTPATbHOU

apupMeTHyecKoe.
Menuana uncnoBoro Hadopa.

TEHJICHIIH (Mepa LIEHTpa), B TOM YHUCIIeCpeHEe
apupmeTnyeckoe, MeHaHa.
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Y cTOMUnBOCTS METUAHEL.
[TpakTrueckas pabora
«Cpeanue 3HaYCHUS».
Hawnboinblilee 1 HaMEHBIIEE

3HAa4YCHUA YHCIIOBOI'O Ha6opa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TOMOILBIO
cpeaHero apupMeTHYecKoro U Meuansl. Pemars 3aqaun.
H3y4yaTh cBOMCTBA CpEHUX, B TOM YHUCIIEC

MOMOIIEI0 IIU(POBBIX PECYPCOB, B XOJI€

IPaKTUYECKUX padoT.

OcBauBaTh NOHATHUS . HANOOJIbIIIEE U HAUMEHBIIIEE
3HAQ4YEHMS YACIOBOTO MacCUBa, pa3Max.

PemaTs 3a5a4m Ha BEIOOp crioco0a ONMCAaHUs JaHHBIX

B COOTBETCTBHMHM C IPUPOJON JAaHHBIX HLEISIMU
VCCIIEIOBAHUS

Ciny4aitHas U3MEHUYUBOCTh

City4aiiHas UBMEHYHMBOCTh

(mpumepsl). YacTtoTa 3HaUeHUH

B MacCHBE JIaHHBIX.
['pynnupoBka.
I'mcrorpammel.
[IpakTuyeckas padora
«CnyyaitHasi U3BMEHUYUBOCTDY

OcBanBaTh NOHATHS . YACTOTA 3HAYEHUH B MACCUBEJAHHBIX,
TPYIIHPOBKA JAHHBIX, THCTOTPaMMa.

CTpouth 1 aHAJIU3UPOBATH TUCTOTPAMMBI, MOAOHPATH
MOAXOIAIINM 1Iar rpynnupoBku. OcBanBaTh

rpaduyeckue npeacTaBIeHus Pa3HbIXBHUIOB CIy4aiHON
U3MCHYHNBOCTHU, B TOM YHCJIC

C TIOMOIIBIO ITU(DPOBBIX PECYPCOB, B XOJIE

MPAKTHYECKOI paboThI

Benenue B Teoputo rpadoB

I'pad, BepmHa, pedpo.
[Ipencrapienne 3aga4mn

¢ nomorsio rpada. Crenenp
(BaJIGHTHOCTD) BEPILUHBI.
Yucno pébep u cymmapHas
creneHb BepuH. Lens u

OcBauBaTtb noHsATHS : rpad, BepimHa rpada, pedporpada,
CTENEHb (BaJEHTHOCTb BEPIIMHBI), LIEIIb U IIUKJL.
OcBauBaTh NOHSATHS: TTYTh B Tpade, 3UIEpOB MyTh,00X0/T
rpacda, OpueHTUPOBAaHHBIN Tpad.

PermaTh 321244 Ha IOMCK CYMMBI CTEIIEHEW BEPIINH
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nuki. [1yte B rpade.
[IpencraBnenue o CBA3HOCTH
rpada. O6xox rpada (itepo
MyTh).

[IpencraBnenue

00 OpHUEHTHUPOBAHHBIX

rpadax

rpada, Ha morck 00xoaa rpada, Ha TOUCK MyTEHB
OPUEHTHPOBAHHBIX rpadax.

OcBanBaTh coco0bI IPEACTABICHUS 3a7a4 U3 KypcaaireOpsl,
TE€OMETPHH, TEOPUU BEPOSITHOCTEH, IPYTUX TPEIMETOB C
MOMOIIIBIO TpadoB (KapThl, CXEMBI, SJIEKTPUUECKUE TIETH,
(yHKIMOHAIBHBIE COOTBETCTBHS) HA MIPUMEPAX

BeposTHOCTB 1 yacToTa
CIIy4aifHOT O COOBITHS

CrnyyaifHblil ONBIT U CIy4YaiiHOE
coOrITHE. BeposTHOCTh 1
yacTora coObITHs. Poib
MaJIOBEPOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIXCOOBITHI B
pUpoae 1

B obmectBe. MoHeTa u
UTpajibHasi KOCTh B TEOPHH
BEPOSITHOCTEM.

[IpakTuyeckas pabora
«YacToTa BbINaJeHUs OpJiay

OcBauBaTh NOHATHUS: CIIyYallHBIN ONBIT U CIy4yailHOE
cOOBITHE, MAJIOBEPOSITHOE U MTPAKTUYECKHI0CTOBEPHOE
COOBITHE.

M3y4yaTh 3HAUMMOCTH MaJIOBEPOSITHBIX COOBITUIB

IpUPOJIE U OOIIECTBE Ha BaXKHBIX IpUMeEpax

(aBapuu, HecUaCTHBIE CITy4aH, 3alUTa IEPCOHAIBHOM
uHOpMaIuy, repeaayda JaHHbIX).

H3yuyarp ponb  KJIACCHYECKMX  BEPOSTHOCTHBIX
Mojeneil (MoHeTa, WrpajgbHas KOCTb) B TEOpUHU
BEPOSATHOCTEH.

Habaronate W M3yyaTh 4YacTOTy COOBITHUH B IPOCTBIX
9KCIEPUMEHTAX, B TOM YHCJIE C TOMOIBIO LIM(PPOBBIXPECYPCOB,
B XOJI€ MPAKTHUECKON PabOThI

O0001menue,
cUCcTeMaTH3alUd 3HAHUU

IIpencraBnenue qaHHBIX.
OnucarenpHas CTaTUCTUKA.
BepostHOCTh ciydaitHOro
COOBITHS

IToBTOPATH U3YUEHHOE U BBICTPANBATH CUCTEMY3HAHH.
PemaTh 3a1a4m Ha MPEICTABIICHUE U ONMUCAHNE JaHHBIX
C IOMOIIIBIO U3yYEeHHBIX XapakTepucTHK. O6cyKaaTh
NpUMepbI CIy4aifHbIX COOBITHIA,
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MaJIOBEPOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX CITyYailHBIX
COOBITUH, UX POJIA B IPUPOJIE U KUZHUIETIOBEKA

OBIIEE KOJIMYECTBO
YJACOB I10 I[TPOTPAMME

34
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8 KJIACC

PaccenBanne naHHBIX

YHCIIOBOT0 HAaOopa.
CrangapTHOE OTKIIOHEHHE
YHCIIOBOTO HAabopa.
JnarpaMmsl paccenBaHus

HaumenoBanue paznena KonmuuectBo OcHOBHOE cofiep>KaHNe OCHOBHBIE BHJIBI IEITEILHOCTH O0YJarOIINXCS
(Temml) Kypca 4acoB

[ToBTOpeHue kypca/ 4 [IpencraBnenue naHHBIX. IHoBTOPATH N3y4EHHOE U BHICTPAMBATh CUCTEMY3HAHUI.

KJ1acca OmnucarenpHas CTaTUCTUKA. PemaTe 3apaum Ha NpeICTaBICHUE U OMMCAHUE JAHHBIX C
CrnyyaitHast U3MEHYUBOCTD. MIOMOIIIbIO U3YUEHHBIX XapakTepucTuk. Pemars 3aqaum Ha
CpenHue uncinoBoro Habopa. IpEJICTaBJICHUE TPYNIUPOBAHHBIXIAHHBIX U OIUCAHHE
Cry4aiiHble COOBITHSL. CIIy4aiiHOM U3MEHYHUBOCTH.
BeposdtHOCTH 1 4acTOTBHI. Pemarp 3anqa4u Ha onpeaeneHUE YacTOThI CIy4allHbIX
Kiaccnueckue Monenu Teopun cOOBITHH, 0OOCY)K/IEHHE IPUMEPOB CITy4alHbIX COOBITHH,
BEPOSATHOCTEN: MOHETA U MaJOBEPOSATHBIX U MPAKTHYECKHU TOCTOBEPHBIX CIy4aHBIX
urpaiabHas KOCTh COOBITHIA, MXPOJIN B TIPUPOJIE U KU3HU YEIOBEKA

OmnucarenbHas CTaTUCTHKA. 4 Otknonenus. [lucnepcus OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAaHAAPTHOE

OTKJIOHEHHE, UCIIONB30BaTh ITU XAPAKTEPUCTUKH ISt
ONMCAaHUS PACCEMBAHUS TaHHBIX.

BbiiBUIraTh rHNOTE3bI 00 OTCYTCTBUU MIIM HAJTMYUKCBSI3H 110
JarpaMMaM pacCceuBaHUsl.

CTtpouThb 1uarpaMMbl pacceMBaHUS M0 UMEIOIIMMCS JaHHbIM,
B TOM YUCJIE C MIOMOILBIO KOMITBIOTEPA
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MuoxxecTBa

MHOXECTBO, TOAMHOKECTBO.

Ornepanuy HaJ MHOKECTBAMH:

o0BeIMHEHNE, TIEPECeUCHUE,
JIOTIOJIHCHUE.

CaoiicTBa orepanuiiHa
MHOKECTBaMH:
epPEeMECTUTENBHOE,
coueTaTeNbHOE,
pacrpeeuTeIbHOE,
BKJIIOUCHHSL.
I'paduueckoe
IPEJICTaBJICHUE
MHOKECTB

OcBauBaTh NOHATHS . MHOKECTBO, 3JIEMEHT
MHOK€ECTBA, TOAMHOKECTBO.

BopInosHATHL onepanuu HaJl MHOKECTBAMU :
00beIMHEHNUE, IepeceueHne, TOMOTHEHNUE.
Hcnoab30BaTh CBOICTBA: MEPEMECTUTEIIBHOE,
coueraTeabHOe, paclpeaeIuTeIbHOE, BKIIOUCHUS.
Hcnoab3oBaTth rpaduueckoe mpeacTaBieHue MHOXKECTB
IIPU ONHCAHUM PEATbHBIX MTPOLIECCOB U SIBICHUH, IPU
pelIeHu  3a71a49 U3 ApYruX YIeOHBIXIIPEIMETOB U KYPCOB

BepoaTHOCTh ciry4aitHOTro
COOBITHSA

DneMeHTapHbIe COOBITHSI.
Crnydaiinbie COOBITHS.
biaronpusarcrByomue
3JIeMEHTapHBIE COOBITHS.

BepositHocTu coObITHil. OTBITHI €

PaBHOBO3MOXHBIMU
3JI€MEHTaPHBIMU COOBITUSIMHU.
Crnyyaiinblii BbIOOP.
[IpakTruueckas padbora
«OmnBITHI

C PaBHOBO3MOKHBIMH

OcBauBaTh NOHSTHS: DJIEMEHTAPHOE COOBITHE,
ciydaifHoe coObITHE KaK COBOKYITHOCTD
0JIarONMPUATCTBYIOIINX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHSI.

Pemarp 3a5a4u Ha BEIYKCIIEHHE BEPOITHOCTEN COOBITUH MO
BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITUHCITY4alfHOI'O OIBITA.

Pemarh 3aga4u Ha BEIUMCIICHUE BepOHTHOCTeﬁ
COOBITUH B OIEITaxX C PAaBHOBO3MOKHBIMHA
OJIEMCHTApHBIMU CO6BITI/I$IMI/I, B TOM 4YHUCIJIC

C IOMOUIBIO KOMITBIOTEPA.
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3JI€MEHTaPHBIMH
COOBITHSAMM)

IIpoBoauTL ¥ U3y4aTh ONbITHI

C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSAMMU(C
UCIIOJIb30BAHUEM MOHET, UTPAIbHBIX KOCTEHN, APYTUX
MOJIeTICH) B X0/1€ MPAKTUUECKONU PabOoThI

Brenenue B Teopuro rpados

HepeBo. CBoiicTBa Aepena:
€MHCTBEHHOCTh IyTH,
CYILIECTBOBAHUE BUCSYEN
BCPIIHMHBI, CBA3b MCKAY YHUCIIOM
BEPILKH U YHUCIOM pEGep.
[IpaBuiio ymMHOXKEHUS

OcBanBaTh NOHATHS: ICPEBO Kak rpad Oe3 muKia,BucsIyas
BEpIIIMHA (JIUCT), BETBD JIEpeBa, MyTh

B JIepeBe, TMaMeTp JIepeBa.

N3yuars cBolicTBA JepeBa: CyIIECTBOBAaHNE BUCSYEH
BEPILMHBI, €MHCTBEHHOCTh MMYTH MEXKIY JBYMS BEPIIUHAMH,
CBSI3b MEXKIY YHCIIOM BEPIIMH U YUCIOMPEDEP.

PemaTs 3a1a4M Ha MOUCK Y NIEPEUUCITICHHUE TYTEUB

JepeBe, ONpeieNieHUe YUCia BEPIIUH Wik péoepB aepeBe,
00X0/1 OMHAPHOTO JIepeBa, B TOM YHUCIIE C TPUMEHEHHEM
IpaBUJIa YMHOXKECHHUS

CryuaiiHble coObITUS

[IpoTuBoOMONOXKHOE COOBITHE.
Huarpamma Ditnepa.
OObeTMHEHHE U TIEPECCUCHUE
coObITuit. HecoBMecTHBIE
coObITHsI. DOpMyIIa CIOXKEHUS
BEPOATHOCTEM.

[IpaBuno yMHOXEHUs
BEPOATHOCTEU. Y CIIOBHAsA
BEPOATHOCTh. He3aBrcuMBbIE

OcBauBaTh NOHATHS: B3AUMHO TPOTHUBOIOIOKHBIE COOBITHSI,
OIrcpanuu HaJg CO6I>ITI/I$IMI/I, O6’I)€III/IHCHI/IC HIICPECCUCHHUC
coObITHH, Tarpamma Ditniepa (Dinepa—BeHHa), COBMECTHBIC U
HECOBMECTHBIE COOBITHSI.

N3yuath TeopeMbl 0 BEPOITHOCTH OOBEIMHECHHUS IBYX
coObITHH (POPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).

Pemath 3a1a4m, B TOM 4KcCiie TEKCTOBBIC 3aJaulHA
OIIpe/IeTICHNE BEPOSITHOCTEH OObETMHECHISI 1
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coObrtus. [IpencraBnenue
CIIy4aifHOT'O SKCIIEPMEHTAB
BHJIE JIepeBa

MepecedeHus COOBITHI C ITOMOIIBIO YUCITIOBOM MPSMOH,
quarpamm Ditnepa, GOopMYIIbI CIIOKEHUSBEPOSTHOCTEH.
OcBanBaTh NOHSATHS : IPABUIIO YMHOXKEHUS BEPOSTHOCTEH,
yCIIOBHAs BEPOSITHOCTh, HE3aBUCUMBIECOOBITHS JIEPEBO
CJIy4allHOT O OIIbITA.

N3yuyaTs cBoiicTBa (OnpeaeneHNs) He3aBUCUMBIXCOOBITHIA.
PemaTe 3a1a4u Ha ONpeIeNICHUE U UCITOJIb30BAaHUE
HE3aBUCHUMBIX COOBITUH.

Pemars 3a1a4M Ha IOMCK BEPOSITHOCTEMN, B TOMYUCIIE
YCIIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA CIYUYaWHOIO

OIbITa

OO0o01IeHue,
crUcTeMaTH3aU 3HAaHUN

[IpencraBiieHue JaHHBIX.
OmnucarenbHas CTaTUCTUKA.
I'pader. BepositHOCTh
CITy4aifHOTO COOBITHSI.
DneMeHTh KOMOMHATOPUKHU

IMoBTOPATH N3yYEHHOE U BHICTPAMBATH CHCTEMY
3HAHUMN.

PemaTp 3a1a4m Ha Ipe/ICTaBICHUE U ONMCAHUE JaHHBIX
C MTOMOIIBIO U3YYCHHBIX XapaKTepucTuk. Pemars 3agaun
C IpUMEHEHUEM rpadoB.

Pemath 3a1a4m Ha HAX0XKJICHUE BEPOSITHOCTH
CJIy4aifHOr 0 COOBITHSI IO BEPOSITHOCTSIM 3JIEMEHTapHbIX
COOBITHIA, B TOM YHCJI€ B OIBITaX

C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH. PemaTh
3a/1a4M Ha HAXOXKJCHHUE BEPOSTHOCTEN 00beTMHEHUS U
nepeceyeHnst COOBITHI, B TOM YHCIICHE3aBHCUMBIX, C
UCTIONIb30BAaHUEM Ipah)MUeCKHX MPEICTaBICHUI U AepeBa
CJIy4aifHOT O OmbITA.
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Pemath 3a1a4u Ha iepedncieHne KOMOMHaIUi(4uucia
MEePeCTaHOBOK, YKCIIA COYCTAHH ),

Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITUH C
pUMEHEHHEM KOMOWHATOPUKH, B TOM YHUCIIEC
UCIIOJIb30BaHUeEM TpeyroibHuka [lackans

OBIIEE KOJIMYECTBO
YJACOB I10 I[TPOTPAMME

34
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9 KJIACC

HaumenoBanue paszzaena
(Temsl) Kypca

KomuuectBo
JacoB

OcHoOBHOE coziepKaHKe

OCHOBHBIE BHJIBI IEATEIILHOCTH 00 YyJarOIIHXCS

[ToBTOpenue kypca8
Kiacca

[IpencraBnenue qaHHBIX.
OnucarennbHas CTAaTUCTHKA.
Orneparuy HaJ COOBITHSMM.
HezaBrcuMocTs cOOBITHM

IoBTOPATH N3yUYEHHOE U BLICTPAUBATH CUCTEMY
3HAHWM.

PemaTe 3a1a4u Ha IpeICTaBICHHUE U ONHCAHUE

JIaHHEBIX.

PemaTtp 3a1aum Ha HAXOXKJACHUE BEPOATHOCTEH OOBEIMHECHHS U
nepecedeHus COOBITHIA, B TOM YHCIICHE3aBUCUMBIX, C
WCITIOJIb30BaHUEM TPpaPUUECKUX MPEICTABICHUN U JIepeBa
CIIy4aiiHOT O OMBITA.

Pemath 3a1a4n Ha niepevrciIeHne KOMOMHAIMI(YUCIIa
NepPECTaHOBOK, YKCJIa COYETAHUI),

Ha HaXOXKJICHUE BEPOSATHOCTEN COOBITHI

C MPUMEHEHNEM KOMOUHATOPHKH, B TOM YHCIIEC
WCIIOJIb30BaHUEM TpeyroyibHuKa [lackais

DneMeHThl KOMOMHATOPUKHU

ITepecranoBku. daxropuai.

CoueTaHMs U YHCIO COUCTAHUM.

Tpeyronsuuk [Tackans.
[IpakTuyeckas pabora
«Bpruncnenue BeposITHOCTEN
C UCII0JIb30BaHUEM

OcBauBaTh NOHSATHS : KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS,
VIIOPSIOYCHHAS TTapa, TPOKa 00BEKTOB,IIEPECTAaHOBKA,
dakTopuan yucia, cCoyeTaHue, YUCI0 COUETaHUH,

TpeyroabHuk [lackais.

Pemars 3a1a4um Ha IEpPEUNCIICHUE YIOPAAOYECHHBIXITAP, TPOCK,
MIEPEUYHCIICHUE NTEPECTAHOBOK

Y COYETAHUU JIEMEHTOB PA3JIMYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PyHKIINN
3JIEKTPOHHBIX TAOJIHI]

PemaTh 3aga4n Ha IPUMEHEHHE YKCIIa COYCTAHUIB
anreOpe (cokpaméHHoe yMHOKEeHNe, OnHOM HproToHa).
Pemiath, npuMeHsisi KOMOMHATOPHKY, 331241

Ha BbIYMCJIICHUC BGPOHTHOCTefI, B TOM 4YHCJIC C IIOMOIIBIO
AIIEKTPOHHBIX TAOJHUI] B XOJI€ MTPAKTUYECKON PabOTHI

['eomeTprueckas
BEPOSTHOCTD

I'eomerpuyeckas BEpOATHOCTS.

Cny4yaitHBIBBIOOD TOUKH U3
(GuUrypsl Ha IIIOCKOCTH, U3
OTpE3Ka,u3 Ayru OKpyKHOCTU

OcBauBaTh NOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Pematsb 3a1aum Ha HAXOXK/ICHUE BEPOSITHOCTENB
OTBITaX, MPEJCTABUMBIX KaK BEIOOpP TOUYEK

W3 MHOI'OYI'OJIbHHKA, Kpyra, OTpe3Ka Mk AyTr'd
OKPYKHOCTH, YACIIOBOTO MPOMEKYTKA

Wcnbitanus bepHyimn

HcneiTanue. Ycnex u Heynayva.

Cepus UCTIBITAHUIIO IEPBOTO
ycnexa.

Hcnbitanus bepnyiu.
BepositHocTi  coOBITHIT B
CEpHUM UCTIBITAHUI

bepnymnu. [Ipaktrueckas
pabora «VcnbrTanus
bepnynan»

OcBanBaTh NOHATHSA UCIIBITAHNE, DJIEMEHTAPHOE
coObITHE B UCIIBITAaHUU (YCHEX U HeyJaya), cepust
UCTIBITAHUH, HACTYIUIEHUE MIEPBOro ycnexa (Heyaaun),
cepus UCIBITaHUM bepHysu.

Pemathb 3a1aun Ha HaXOX/IEHUE BEPOATHOCTEN COOBITHIT
B CEPUU UCIBITAaHUH 10 IEPBOTO YCIIEXa,B TOM YHUCIIE C
npUMEHEHHEM (OPMYIIbI CyMMbI T€OMETPUYECKOM
IIPOIPECCHH.

Pemate 3a1a4u Ha HaX0XK/IEHUE BEPOATHOCTEN DIIEMEHTaPHBIX
COOBITHI B cepuu UCTIbITaHUN bepHysun, Ha HaXOXKIeHHE
BEPOSATHOCTH ONPEIEIEHHOI 0 YUCIIA YCIIEX0B B CEPUU
ucnblTaHuibepHyIm.

H3yuathb B X0/1¢ NpaKTH4YeCKOi padoThl,
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B TOM YHCJI€ C TOMOIIIbIO IU(PPOBBIX PECYPCOB,
CBOICTBa BEpOSTHOCTH B CEpUU UCTIbITAaHUN bepHymim

CnydaiiHast BeIMYUHA

CrnydaiiHasi BeTMYMHA U
pacupeneneHue

BEPOSITHOCTEM.
Maremarrnueckoe 0>KMIaHUEN
JIUCTIEPCHS CITy4ailiHON
BeJIMUUHBL. [Iprumepsl
MaTEMaTUYECKOT0 OKUTAHUAKAK
TEOPETHUUYECKOI'0 CPEHETO
3HAYEHUS BEIMYUHBI.

[TonsiTre 0 3aK0HE OOMBIINX
yucen. Msmepenue BeposaTHOCTEN
C IOMOUIBIO YaCTOT.
[TpumeHeHue 3aK0OHa0OIBITNX
qucenl

OcBONTH NOHATHSA: CllydaliHasl BEIMUNHA, 3HAUECHUE
CIIy4alHOM BEJIMYHHBI, PACIIPEICTICHUE BEPOITHOCTEH.
HN3yuars u 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HENPEePbIBHBIX CIIy4alHBIX BEIUUYUH (POCT, BEC

YeJI0BEKA, YUCIICHHOCTh HACEIICHHUS], IPYrue

M3MEHYMBBIEC BEJITMYHHBI, PACCMATPUBABLIMECS

B KypC€ CTaTUCTUKH), MOJIEJIbHBIX CITyYalHbIX BEJINYUH,
CBSI3aHHBIX CO CITy4aifHBIMHU OIBITAaMH (OpOCaHUE MOHETHI,
UTpaIbHON KOCTHU, CO CITy4ailHBIMBBIOOPOM H T. II.).
OcBanBaTh NOHATHA . MATEMAaTHUYECKOE OXKUIAHNE
CJIy4aiiHOM BEJIMYUHBI KAK TEOPETUYECKOE CPEIHEE
3HAYEHHE, JUCIIEPCHS CITyHalHOW BEJIMYMHBI KaK aHaJI0T
JMCIIEPCUU YHCIIOBOr0 Habopa.

Pemate 321244 Ha BEIYKMCICHUE MATEMATHYECKOTO
OKHJIaHUSI U TUCIIEPCUN JUCKPETHOM CITy4aliHOW BEJIMYHHBI
110 33JJaHHOMY pAacCIIpPeEICHNIO, B TOM YHCIIE 3a/ad,
CBSI3aHHBIX CO CTPaXOBAaHUEM U JIOTEPESMH.

3HAKOMMTBCS C MATEMaTUUYECKUM OKHMJIaHUEM U JHCTIepCHen
HEKOTOPBIX PaCpEeEeNICHUl, B TOM YHUCIIE paCIIPEACIICHUS
CIIy4allHOU BEJIMYMHBI «YUCIIOYCIIEXOB)» B CEPUU UCIIBITAHUI
bepryu.
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M3y4yaTh 4acTOTy COOBITHS B TOBTOPSFONIUXCS CITY9allHBIX
OIBITaX KaK CIy4ailHyIO0 BETUYHHY. SHAKOMHUTBCH C 3aKOHOM
Oonpmux gucen (B GopmebepHyIm): pu OOIBIIOM YUCITe
OIBITOB YacTOTa COOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.
PemiaTh 3a1a4m Ha U3MEPEHUE BEPOSITHOCTEIC

MOMOIIBIO YacToT. O0CYKIATH POJIb 3aKOHA

OoNbIIUX YKces B 000CHOBAHUM YaCTOTHOT'O METO/Ia
MU3MEpEHUs BEPOSTHOCTEH.

O0cy:x1aTh 3aKOH OOJIBIINX YUCEJ KaK MPOSIBICHUE
CTaTUCTHYECKON YCTOWYMBOCTH B U3MEHYMBBIX SIBJICHUSX,
POJIb 3aKOHA OOJBIINX YHCEN B IPUPOJIC UB KU3HH YEIIOBEKA

O06001eHnEe, KOHTPOIb 10 IIpencraBieHue JaHHbBIX. IloBTOPATH N3YyYEHHOE U BBICTPAUBATH CHCTEMY
OnucarenpHas CTaTUCTUKA. 3HaHUM.
BeposaTHOCTB City4aiiHOTO Pemare 3a7a4u Ha IPEICTABICHUE U ONIUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. CiryyaiiHble PemaTh 32124 Ha HAXOXIEHUE BEPOATHOCTEN COOBITHUIA,
BCIIMYMHBI U paCIPCACICHUASA B TOM YHCJIC B OIIBITaX C paBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSMH,BEPOSATHOCTEH O0BEIMHCHIS
Y TIEPECEUCHUSI COOBITHH, BRIUNCIATH BEPOSITHOCTH B
OIBITaxX
C CEpUsMH CIyYalHbIX UCIIBITAHUN
OBLIEE KOJIMYECTBO 34
UACOB I10 [TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME

7 KUIIACC
N KosnyecTBo yacos Jara DJIeKTpPOHHbIe N (POBHIE
n/_n Tema ypoka Beero KonTpoasubie | IlpakTnueckue wysenus o0pa3oBaTe/bHbIE
padoThI padoThbI pecypcbl
1 [IpencraBnenue naHHBIX B 1 bub6munoreka [JOK
Tabyumax https://m.edsoo.ru/863ec1f8
2 [IpakTHueckue BBIYUCICHUS 110 1 bubnuoreka LIOK
TaOJIMYHBIM JaHHBIM https://m.edso0.ru/863ec324
3 N3Bnedyenune u MHTEpIIpETaLUs 1 bubmmnorexa [IOK
TaOJIMYHBIX JAHHBIX https://m.edso0.ru/863ec78e
[IpakTuyeckas padora
4 n " 1 1
Ta0muisl
I'paduueckoe npeacraBieHne
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bu6mmoreka [JOK
CTOJIOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JMarpaMm
R 1 B LOK
FHATDAMM. L IpHMED https://m.edso0.ru/863ed602
neMorpaduyecKux Iuarpamm
7 [IpakTnueckas padora 1 1 bubmuorexa [{OK
"JlnarpamMmbl" https://m.edsoo.ru/863ed72e
8 Yucnoseie HaOopwl. CpenHee 1 bubnuorexa [JOK
apupMeTHIECKOe https://m.edso0.ru/863ed846
9 Yucnoseie HaObopwl. CpenHee 1 bubmuoreka [JOK
apu(pMETHIECKOE https://m.edso0.ru/863ed846
10 Menauana yrcnoBoro Habopa. 1 bu6mmoreka [JOK
Y CTOHUHUBOCTD METUAHBI https://m.edsoo0.ru/863edb3e
Meauana yrcnoBoro Habopa.
11 . 1
Y CcTOMYMBOCTh MEJIUAHBI
12 [IpakTudeckas pabota 1 1 bubmmnoreka [JOK
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https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

"Cpennue 3HaueHUs"

https://m.edsoo.ru/863edc6a

HauOonrsiiee ¥ HanMeHbIIIEE

13 3HAYEHUS YHCIOBOTr0 Habopa bubmmorexa [IOK
pa. https://m.edso0.ru/863ee07a
Pa3max
Haubonpiee n HanMeHbIee
14 3HAYEHMS YUCIIOBOTO Habopa.
Pa3zmax
Haubonbiiee 1 HanMeHblee
15 3HAYEHUS YKCIOBOro Habopa.
Pa3max
o | Semponusesaters o e Butmorra LOK
pel n L https://m.edso00.ru/863ee390
OnucarenpHasi CTATUCTUKA
17 CrnyuaiiHast ”3MEHYHUBOCTh bubnuorexa [JOK
(puMepsI) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYEHUM B MacCHUBe bu6mmoreka [JOK
JaHHBIX https://m.edsoo.ru/863ee69c
19 I VIIHDOBKA bu6maunoreka [JOK
PYyHp https://m.edso0.ru/863ee9d0
20 ['ucTorpammsl
bu6mmoreka [JOK
21 Tncrorpamme: https://m.edsoo.ru/863eeelc
29 [IpakTnueckas padora bub6mmoreka [[OK
"CnyuaiiHasi ©3MEHYHBOCTD" https://m.edsoo.ru/863eecc8
23 pexerasmennc samnc Bufmotera LIOK
ez A https://m.edsoo.ru/863eef52
MOMOIIBIO Tpada
CreneHb (BaJIEGHTHOCTD)
o BepiuHbI. Yncio pédep u bubnuorexa [JOK
CyMMapHasi CTEIIeHb BEPILUH. https://m.edsoo.ru/863ef0ba
Ilenp u nuKI
25 Lenp u muki. [IyTh B rpade. bubmuoreka [JOK
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[IpencraBieHue 0 CBA3HOCTH
rpada

https://m.edso0.ru/863ef236

26 [IpencraBnenue 06 1 bubmuoreka [IOK
OpHUEHTHUPOBAHHBIX Ipadax https://m.edso0.ru/863ef3b2
27 CrnydaliHBIN OMBIT U CITy4yalHOE 1 bubnuoreka [JOK
coOBITHE https://m.edsoo.ru/863ef4d4
BepostHOCTh M acToTa
| SR | B 10K
. https://m.edso0.ru/863ef646
COOBITHIA B IPUPOZE U B
o01iecTBe
29 Momera u urpanbHasi KOCTb B 1
TEOpUU BEPOSTHOCTEN
30 [IpakTnueckas pabora "Hacrora 1 bubnuorexa [{OK
BbINAJICHUs opa" https://m.edso0.ru/863ef8a8
KonTtponbHas pabora 1o remam
31 "Ciy4aiiHasi U3BMEHUHUBOCTb. 1 bubnmnorexa [IOK
I'pader. BepostHOCT https://m.edso0.ru/863f0186
CIy4aifHOro coObITH"
30 [ToBTOpeHue, o6o0IIEHHE. 1 bubnuorexa [{OK
[IpencraBiacHe JaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpEeHue, 0600IIEHHE. 1 bubmuorexa [{OK
OnwucarenbHasi CTATUCTHKA https://m.edsoo.ru/863efbaa
3% | Bepontmoens cryaainoro ) bubmorexa LIOK
https://m.edsoo.ru/863efecO
COOBITHS
OBIIEE KOJIMYECTBO YACOB I10 34
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8 KVIACC

KoJsnuyecTBo yacoB

JJIeKTpOHHbIe N (poBbIe

Ne Tema ypoka K i Aara o0pa3oBaTeJbHbIE
/i yp Beero OHTPOJbHbBbIE PaKTH4YeCKHe H3ydeHus P
padoThbI padoThI pecypcbl
1 [IpencraBnenue qaHHBIX. 1 bu6mmoreka [JOK
OmnucarenbHast CTAaTUCTHKA https://m.eds00.ru/863f029e
2 CityyaiiHasi ”3BMEHYUBOCTb. 1 bubmuoreka [JOK
Cpennue 4yrcaoBOro Habopa https://m.edso0.ru/863f03fc
3 CrnyyaiiHble COOBITHS. 1 bubnuoreka [IOK
BeposiTHOCTH U 4aCTOTBI https://m.edso0.ru/863f0578
y | ez | BuGmonra LOK
P ' https://m.eds00.ru/863f076c
UTpajbHask KOCTh
bubmuoreka IJOK
S Orionenus 1 https://m.edsoo.ru/863f0a50
bu6mmoreka [JOK
6 Jlucniepens umcnooro Habopa 1 https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKJIOHEHUE 1 bu6mmoreka [JOK
YHCIIOBOTO HAbopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl paccerBaHUS 1 bubmorexa [IOK
p p https://m.edso0.ru/863f0eab
9 MHO0KeCTBO, IOJIMHOXKECTB 1 bubmmorexa LIOK
OHCCTBO, TOIMHOKECTBO https://m.eds00.ru/863f1180
o | oo | BuGorsa 10K
8 - 11eP ’ https://m.edsoo0.ru/863f143c
JIOIIOJTHEHHE
CaoiicTBa orepanuii Haj
y | e 1 o LOK
P ’ https://m.eds00.ru/863f1784
COYETATENILHOE,
pacnpenenuTenbHOe, BKIIOUYSHUS
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12 I'paduueckoe npeacraBieHue bubnuoreka [TOK
MHO>KECTB https://m.edso0.ru/863f198c
KontponbHas padora no reMmam

13 " "

Crartuctuka. MHOXecTBa

14 DeMeHTapHbIE COOBITHS. bubmmorexa [IOK
CnyuaiiHblie COOBITHS https://m.edsoo.ru/863fldec
bnaronpusrcTByromue BuGmuorexa LIOK

15 JJIEMEHTAPHbIC CO6HTEIH' https://m.edsoo.ru/863fldec
BepositHOCTH cOOBITHI
bnaronpustcTByromue Bubnmorexa [IOK

16 SACMEHTAPHRIE COOBITHS. https://m.eds00.ru/863f1f72
BepositHocTH cOOBITHI
OnBITH C PAaBHOBO3MOXXHBIMH Bubmiorexa [JOK

17 3JI€MEHTaPHBIMU COOBITUSIMHU. https://m.eds00.ru/863f21ca
Crnyyaiiablii BEIOOp — '

OnbITh C pABHOBO3MOXHBIMU Bubmorexa [IOK

18 JJIEMEHTAPHBIMU COOBITUSIMH. https://m.eds00.ru/863f21ca
Crnyudaiinblii BHIOOD — '
[Ipaxtuyeckas padora "ONbITH ¢ Bubmiorexa [IOK

19 PaBHOBO3MOIKHDIMHU " https://m.edso0.ru/863f235a
3JIEMEHTAPHBIMU COOBITUSIMU

bu6mmoreka [JOK

20 Jlepeso https://m.edsoo.ru/863f2a4e
CaoiicTBa nepeBa:
€/IMHCTBEHHOCTH MYTH, Bubmiorexa LIOK

21 CYICCTBOBATHE BHCICH https://m.eds00.ru/863f2bac
BEPILIUHBI, CBSI3b MEXKY YHCIIOM
BEPILIMH U YUCIIOM pEOep

29 n bub6nmoreka [JOK

PABIIO YMHOICHHA https://m.edso0.ru/863f2cd8
K
23 [IpaBuio yMHOX€eHUs bubmmorexa LO

https://m.edso0.ru/863f2e36
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bubmuoreka [JOK

24 lpornononoxmoe codbrrne ! https://m.edso0.ru/863f2f8a
25 ggirerz)[?/lhl?gilx?enﬁ ?’IF:;).GCG‘-IGHI/IG 1 Bubmuorexa [IOK
N https://m.edso0.ru/863f3214
COOBITUH
o | oo o 1 B 10K
pMyJa 1o https://m.eds00.ru/863f3372
BEPOSITHOCTEH
. Iq{)eCOBMeCTHLIe COOBITHSL. . Bubmiorexa [JOK
OPMYIIA CTMRCHIA https://m.eds00.ru/863f3764
BEpOSITHOCTEN
[IpaBriio yMHOXEHUS
28 BEPOSITHOCTEH. Y CIIOBHAs 1 bubmuoreka [JOK
BepOsATHOCTh. HezaBucumMble https://m.edsoo.ru/863f38ae
coOBITHS
[IpaBuiio yMHOXEHUS
29 BEpOATHOCTEN. Y CIIOBHAsS 1 bubnuoreka LIOK
BEPOATHOCTH. He3aBrcuMmble https://m.edsoo.ru/863f3b06
COOBITHS
30 [Ipencrasnenue ciry4aifHOro 1 bubnuoreka ITOK
9KCIICPUMEHTA B BHJIC JIEpPEBa https://m.edsoo.ru/863f3che
31 [Ipencrasnenue ciry4aiiHOro 1 bubnuoreka ITOK
9KCICPUMEHTA B BHJIC JIEpEBa https://m.edso0.ru/863f3f20
2| Mpercrasmenme sammix. ) ubmorera LIOK
: https://m.eds00.ru/863f4128
OrnucarenpHasi CTATUCTUKA
bu6nmmoreka [JOK
33 [ToBTOpenue, o6ob6menue. ['pador 1 https://m.eds00.ru/863f4312
Kontponbnas pabora no remam
34 "Ciy4aiiHble COOBITHSL. 1
BepositHOCTh. ['padnr"
OBIIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

KosanyecTBo yacos Mara JIeKTPOHHBbIE HU(PPOBbIE
Ne i/ Tema Ypoka Beero KOHTpOJ]},]—[],Ie HpaKanecxne W3ysenus 05pa30BaTeJILHbIe
padoThbI padoThI pecypcbl

1 [IpencraBienue JaHHBIX 1 bubmmorexa LIOK

https://m.edsoo.ru/863f47ea

2 OnucarenbHas CTaTUCTUKA 1 bubmorexa [TOK

https://m.edsoo.ru/863f47ea

3 Orneparuu HaJl COOBITHSIMU 1

4 HezaBucumoctb coObITHI 1

5 KoMOuHaTropHoe paBuiIo yMHOXKECHHS 1 EH6H_HOTeKa LOK

https://m.edsoo.ru/863f4e16

6 [TepecranoBku. ®akropuan. Couetanus u 1 bubnuorexa [JOK
YHCIIO COYCTAHUI https://m.edsoo.ru/863f4e16

bubnuorexa [{OK

! Tpeyromphuk Mackass ! https://m.edscL)Io.ru/863f5014
[TpakTruueckas padora "Beraucienue

8 BEPOSITHOCTEH € UCIIOJIb30BAHUEM 1 1 bubmuoreka [IOK
KOMOHMHATOPHBIX (DYHKIIUH 3JIEKTPOHHBIX https://m.edso0.ru/863f5208
Tadmum"”

I'eomeTpuyeckas BEpOSTHOCTb.

9 CrydaiiHblii BBIOOp TOUKU U3 (PUTYpHI HA 1 bubnuoreka LIOK
IUIOCKOCTH, U3 OTpPe3Ka, U3 IyTU https://m.edsoo.ru/863f5884
OKPY>KHOCTH
I'eomeTrpuyeckas BEpOATHOCTD.

10 CrnyualiHbIii BEIOOp TOYKH U3 (UTYPHI HA 1 bubnuorexa [JOK
IUTOCKOCTH, U3 OTpPe3Ka, U3 IyTH https://m.edsoo.ru/863f5a50
OKPY>KHOCTH
['eomeTpuyeckas BEpOSTHOCTb.

11 CnyJaifHbI# BEIOOp TOYKH U3 (PUTYPHI HA 1 bubnuorexa [[OK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyTH https://m.edsoo.ru/863f5bfe
OKPY>KHOCTH
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['eomeTpuyeckast BEpOSATHOCTb.
Crny4aiiHbIi BBIOOP TOUKH U3 (DUTYPHI HA

bu6mmoreka [JOK

12 IUIOCKOCTH, U3 OTPE3Ka, U3 IyT'H https://m.edso0.ru/863f5e10
OKPY>KHOCTH
13 Ucnbitanue. Ycnex u Heynauya. Cepust bu6mmoreka [JOK
UCIIBITAHUH JIO TIEPBOTO ycrexa https://m.eds00.ru/863f6162
14 Hcneiranne. Ycenex u Heynava. Cepust bubnuoreka LIOK
UCIIBITaHMI JI0 IEPBOTO ycrexa https://m.edso0.ru/863f6356
15 I/ICHI:ITaHI/IE:. VYcnex u Heynada. Cepust
WCIIBITAHUH JIO IIEPBOTO yCIexa
16 Wcneitanus bepnynnu. BepostHoctu bubmunorexa [IOK
COOBITHI B CepUHU MCTIBITaHUH BepHysuin https://m.edso0.ru/863f64d2
17 Wcneiranus beprynnu. BepostHocTtu bubmmnorexa [IIOK
COOBITHI B CepUHU UCIIBITAHUI BepHysuin https://m.eds00.ru/863f6680
18 [TpaxTnueckas padora "Hcnpitanus bubnuorexa [{OK
Bepuyman" https://m.edso0.ru/863f67de
19 CrnydaiiHasi BeJIMUUHA U pacipeiesieHne bubnuorexa [JOK
BEPOSITHOCTEM https://m.edso0.ru/863f6b44
20 MaremaTnyeckoe OKUJIaHUE U JUCTIEPCUS bubmmoreka [JOK
CITY4aiiHOU BETMYMHBI https://m.edsoo.ru/863f6da6
21 S — BuGmorera LIOK
- https://m.edso0.ru/863f6f86
22 [TonsiTe 0 3aKOHE OOMBIINX YUCET Eggslfl(;rfeezzloloorﬁm 63f72c4
23 W3mepeHne BEpOSITHOCTEHN € TOMOLIbIO bubnunorexa [IOK
9acToT https://m.eds00.ru/863f7652
24 [TpumeHeHne 3akoHa OONBIINX YUCEI Bubmmorexa LTOK
https://m.eds00.ru/863f7116
o5 O06o0menure, cucTeMaTu3alus 3HaHH. bubnuorexa [JOK
[TpencraBieHne JaHHBIX https://m.eds00.ru/863f783c
26 O0001IeHrEe, CUCTEMAaTH3aI1s 3SHAHUH.

176



https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c

OnucarenpHas CTATUCTUKA

O0001IeHrEe, cUCTEMaTH3aIis 3SHAHUH.

27 [Ipencrasnenue nanubix. OnucarenbHast 1 bubmuorexa [TOK
' https://m.edsoo0.ru/863f893a
CTATUCTUKA
28 O06o0IeHne, cucTeMaTru3alus 3HAaHHH. 1 bubmmorexa [JOK
BeposTHOCTD ci1y4aiiHOro COOBITHS https://m.edsoo.ru/863f7ade
w | Sodemem e | B 10K
’ https://m.edsoo0.ru/863f7c9c
DneMeHThl KOMOUHATOPUKHU
30 O0001Ienre, cUCTEMaTH3aIis 3SHAHUH. 1 bu6mmoreka [JOK
D1eMEHTHI KOMOMHATOPUKHU https://m.edso0.ru/863f7e54
| Socouome e | B 10K
PHIH. STYH https://m.edso0.ru/863f8408
BEJIMYHHBI M paclpeacicHuUs
30 O0o01enre, cucTeMaTu3aIus 3HaHHi. 1 bubnuorexa [JOK
Cayuaiinble BEIMYMHBI K PACIPEACICHHSI https://m.edso0.ru/863f861a
bu6mmoreka [JOK
33 Hrorosas koHTpONbHAS paboTa 1 https://m.eds00.ru/863f8h56
34 O06o01enre, cucTeMaTU3aIus 3HaHUI 1
OBHIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Marematuka. BeposTHOCTb M cTaTUCTHKA: 7-9 Ki1acchl: 6a30BbIi ypoBeHb: ydeOHuK: B 2 yactax / V.P. Beicoukwuii, .B. SImenko
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