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®enepanbHas pabouyass mnporpamma mo ydeOHoMy mpeamery «MaremaTtuka
(6a3oBbI ypoBeHb) (mpeaMeTHas oOnacth «MaremaTuka W uHGOpMaATUKAY) (nanee
COOTBETCTBEHHO — [IpOorpamMma 1o MaTeMaTUKe, MaTeMaTHKa) BKIIOYAET MOSICHUTEIbHYIO
3aMKCKY, COAEepKaHue 00yUYeHusl, TUIaHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOrPaMMBI 110
MaTeMaTuKe, TEMaTHYEeCKOE MIIAHUPOBAHUE, epeUueHb (KOIU(UKATOP) paclpeeIeHHbIX
o KjaccaM TMpoBEpsieMbIX TpeOOBaHUW K pe3ylbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUsT U DJIEMEHTOB
colepKaHUsl O MaTeMaTuKe, MepedyeHb (KOAU(PUKATOP) MPOBEpSEMbIX TpeOOBaHUMN
K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOT'O OOIIEro
0o0pa30BaHus U 3JIE€MEHTOB COJEPKaHUS 110 MaTEMAaTHKe.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo MatemaTuke g oOydaromuxcss 5-9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamMmme 1mo MaTeMaTUKE YUTEHBI UIEHU U TOJOKCHUS
KOHIICTIIINY Pa3BUTHsI MaTeMaTH4YecKoro oopazoBanus B Poccuiickoii denepanuu.

[Ipeamerom MaTeMaTUKH SIBIASIOTCS (DYHIAMEHTAIBHBIE CTPYKTYPBI HAIIETO MUpa —
IPOCTPAHCTBEHHbIE (POPMBI M KOJUYECTBEHHBIE OTHOIIEHUS (OT TMPOCTEHUIIHUX,
yCBAaMBAEMbIX B HEMOCPEACTBEHHOM OIBITE, /10 JTOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX
JUTSL pa3BUTHUSL HAYYHBIX U MPUKIAAHBIX UeH). MaremaTnueckue 3HaHusa 00eCeYnBaloT
NOHUMAHHUE TPUHIUIIOB YCTPONCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCHPUATUE W HMHTEPHPETALUIO0 COLMAIBHOM, HSKOHOMUYECKOW, MOJIUTHUYECKON
uHpOpPMAIINH, JAl0T BO3MOXHOCTH BBITIOJIHATH PACUYeThl M COCTABJISATh AJITOPUTMBI,
HaXOAUTh U PUMEHSTH (DOPMYJIBI, BIAACTh MPAKTUYECKUMHU TPHEMaMU FT€OMETPUUECKUX
U3MEpPEHUN W TOCTPOCHUM, YUTaTh MH(POPMAIIUIO, TPEICTABICHHYIO B BHJE TaOIUII,
auarpaMM  d  TpauUKOB, JKUTb B YCJIOBHUSIX HEONPENEICHHOCTH U TMOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

N3yuenne marematuku (opMUpyeT y OOy4arolmUXCsi MaTeMaTUYECKHA CTHIIb
MBIIUICHUS], IPOSIBIISIONINIICSA B OMPEIEIEHHBIX YMCTBEHHBIX HaBbIKax. OOyuaroniuecs
OCBAaMBAIOT TAaKWE MPUEMbl W METOJbl MBIIUICHUSA, KaK HWHAYKUHUS W JEIYyKIUs,
000011IeHNe W KOHKPETHU3alusl, aHAIU3 W CUHTE3, KIacCU(PUKAIMSI U CUCTEMATHU3aIINA,
abctparupoBanue u aHanorus. OOBEKThH MATEMAaTUYECKUX YMO3AKITIOUEHUH, TTpaBujia UX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTUYECKHX MOCTPOEHUM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHus (OpMyIHpOBaTh, OOOCHOBBIBATh WM JOKA3bIBATh CYXKICHHS, TEM
CaMbIM pPa3BUBAIOT JIOTHYECKOE MbINIIeHHEe. M3ydeHue mareMaTtuku oOecrednBaeT
dbopMHupOBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAaHWE YMEHUM
JNEeUCTBOBATh MO  3aJlaHHBIM  QJIrOpUTMaM,  COBEPILIEHCTBOBAaTH  M3BECTHBIC
U KOHCTPYyUpOBaTh HOBBIE. B mpouecce pemieHus 3agady — OCHOBHOM yueOHOM
NEATeIbHOCTH Ha YpOKax MaTEeMaTHKH — pPa3BUBAIOTCS TBOpPYECKAas W IPUKIIAIHAS
CTOPOHBI MBIIILJICHUS.
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OOyueHne mMaTeMaTHUKE JaeT BO3MOXHOCTH Pa3BUBaTh y OOYYAIOUIUMXCS TOUHYIO,
palMoOHaIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOIXOJSAIINE
SI3bIKOBBIC, CHUMBOJIMYECKHE, TpaduuecKkue CpeaAcTBa il BBIPAKECHUS CYXKICHUU U
HaIJISITHOTO WX MPE/ICTABICHUS.

[Ipy u3ydYeHUM MaTeMaTUKH OCYILECTBISETCS O0O0IlIee 3HAKOMCTBO C METOAaMU
MMO3HAHUS JEUCTBUTEILHOCTH, MPEJACTABICHUSIMU O MPEAMETe U METO/IaX MAaTeMaTUKH,
UX OTJIMYUM OT METOJIOB JIPYTHX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHECHUSI MaTeMAaTUKH JIJIs1 pEUICHUS HAYYHBIX U MPUKIIAIHBIX 33/1a4.

[IpuoputeTHRIMU TIETSIMH OOyYEHHSI MaTeMaThke B S5-9 kjaccax SBISIOTCS:

dbopmMupoBaHue IEHTPAIBHBIX MATEMATHYECKUX TOHSITUH (YUCIIO, BEIMYMHA,
reomeTpuueckas ¢Gurypa, NepeMeHHasl, BEpPOSTHOCTh, (PYHKIHsA), O0OECIeunBaIOIIUX
IPEEMCTBEHHOCTh ¥ EPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUs O0yUarOIUXCs;

nojiBe/icHne OOydYarolmuXcs Ha JOCTYIIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMAaTUKH U OKPY>KAIOIIEro MUpa, MOHUMaHWe MAaTEeMaTUKH KaK 4acTH
00111e# KyJbTYPhI UETIOBEYECTBA,

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEAOBATEILCKUX YMEHHUM, KPUTUIYHOCTH MBIIIUICHUS,
MHTEpECca K U3YYCHUIO MAaTEMaTUKH;

dopmupoBanue GYHKIMOHATBHOM MaTeMaTHYeCKOW TI'pPaMOTHOCTH: yMEHUS
pacno3HaBaTh MPOSBICHUS] MATEMATHYECKUX OHITHI, 0ObEKTOB U 3aKOHOMEPHOCTEH B
pEeaNbHBIX JKU3HEHHBIX CHUTYyallUIX U MPU H3YYCHUU JAPYTUX YYEOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMYIHpOBaTh HX Ha S3bIKE
MaTeMaTUKA M CO3J4aBaTb MAaTEMATHYECKUE MOJENIH, MPHUMEHSATh OCBOCHHBIM
MaTeMAaTHUYECKU ammapar Juisl PpPElIeHHs MPaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
UHTEPIPETUPOBATH U OLIECHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OcHOBHBIE JTMHUU COJEPKaHUS MPOTPaMMBI 110 MaTeMaThke B 5—9 kinaccax: «Yucna
U BBIYUCICHUS», «AnreOpa» («AnreOpanyeckue BBIpOKCHHUSA», «YPaBHCHUS H
HepaBeHCTBaY), «DyHKIUNY, «I'comeTpusi» («I'eomerpudeckue GUTYphI M UX CBOMCTBAY,
«3MepeHre TEeOMETPUUECKUX BEIUYHMHY»), «BeposSTHOCT M CTaTHUCTHKA». JlaHHbBIE
JMHUAU Pa3BUBAIOTCS MapajliesIbHO, KaXK/asg B COOTBETCTBHM C COOCTBEHHOW JIOTHKOM,
OIHAKO HE HE3aBUCHMMO OAHA OT JpPyrod, a B TECHOM KOHTAKTE U
B3aUMOJICCTBUMU.

CoaepxaHue nNporpamMMmbl 10 MaTeMaTUKE, paclpeAesieHHOE MO TojJaM OOy4eHwUs,
CTPYKTYPHPOBAHO TakWM 00Opa3oM, dYTOOBI KO BCEM OCHOBHBIM, MPUHIIUITHATHHBIM
BOlpocaM  oOydaromuecss  oOpamjaiuch  HEOAHOKPATHO,  4YTOOBI  OBJIQJICHUE
MaTeMaTUYeCKUMHM TMOHSATUSIMU M HABBIKAMHU OCYILECTBISJIOCH IOCJIEA0BATENBHO
M TOCTYMAaTeNbHO, C COOJIOJCHUEM TMPUHIUNA MPEEMCTBEHHOCTH, & HOBBIC 3HAHUS
BKJIFOYAJIUCh B OONIYI0 CHCTEMY MAaTeMaTHYeCKUX TMPEJACTaBICHUA OO0ydJaronmxcs,
pacuupsis U yriyossisi ee, 00pa3ysi IpOYHbIE MHOKECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maremaTuka sBIsieTCS 00s3aTEbHBIM YYEOHBIM
IIPeAMETOM Ha ypOBHE OCHOBHOIrO 00miero oopasoBanusa. B 5-9 kmaccax maremarnka
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TPaJUIIMOHHO U3YyUYaeTcs B paMKax CJIEAYIOMMNX Y4eOHBIX KYpCOB: B 5—6 Kiiaccax — Kypca
«MaremMatukay, B 7-9 kiaccax — KypcoB «Anreopa» (BKIIOUasi 3JIEMEHTBI CTATUCTUKU U
Teopun BeposiTHOcTe) M «['eomerpusi». IIporpammoil Mo MareMaTWKe BBOAMUTCS
CaMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposiTHOCTb U CTaTUCTUKA.

OO6mree 4KCIIO YacoB, PEKOMEHAOBAHHBIX JII M3Y4YeHUs] MaTeMaTUKHU (0a30BBIi
yYpOBEHBL) Ha ypOBHE OCHOBHOro oOmiero oOpa3zoBaHusi, — 952 yaca: B 5 kiacce —
170 vacoB (5 wacoB B Hexemo), B 6 kimacce — 170 yacoB (5 yacoB B Henenio), B
7 xknacce — 204 gaca (6 yacoB B Hezelno), B 8 kiacce — 204 gaca (6 yacoB B HeJiel0), B 9
kimacce — 204 Jaca (6 4acoB B HEJICIIO).



denepanpHas pabouas nporpamma | Marematuka. 5-9 kiaccel (0a30BbIil ypPOBEHB)

IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3y4eHne MmaTeMaTHKy Ha ypOBHE OCHOBHOTO 0011Iero 00pa3oBaHus HAlpPaBJICHO Ha
JOCTIDKEHUE OOYYAIOIUMHKCS JIMYHOCTHBIX, METANpPEeIMETHBIX ¢  IPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHUSI yUeOHOr0 TIpeaMeTa.

JIMUHOCTHBLIE PE3YJIBTATHBI
JInyHOCTHBIE PE3YJILTATBI OCBOCHUS IPOTPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIMTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHCKAX MAaTEMaTHKOB M POCCHICKOM
MaTeMaTUYECKOW IIKOJIbI, K HCIIONB30BAHUIO JTUX TOCTHKCHHH B JIPYTHMX HayKax M
NPUKIAIHBIX cepax;

2) rpaskIaHCKOEe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IPpaKJaHWHA U peau3allii ero IMpas,
Npe/CTaBIeHHEM O MaTeMaTHYeCKUX OCHOBaxX (YHKUMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHHM, MPOIEAYP IPakIaHCKOTO OOIIECTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKHUX MpPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
NPUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHUEM BaXKHOCTH MOPAJIBHO-3TUYECKUX
NPUHIIMIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOM HA AaKTMBHOE Y4YacTHUE€ B PEIICHUM MPAKTUYECKUX 3a/]ad
MaT€MAaTHYE€CKON  HANpaBJIECHHOCTH, OCO3HAHUEM  BaXXHOCTM  MaTEMaTUYECKOTO
oOpa3oBaHWs Ha TMPOTSKEHUUM BCEW JKU3HM JUIS YCIEIIHOW TpodeccroHaIbHON
JESTENPHOCTA ¥ PA3BUTHEM HEOOXOJAWMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHUEM WHIMBHUAYATHLHOW TPACKTOPUU OOpa30oBaHUS M >KU3HCHHBIX TUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY M JCTCTHYCCKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pEHICHWH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEeMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) eHHOCTH HAYYHOTO MO3HAHMA:

OpHEHTALMEN B JEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YEJIOBEKa, NPUPOABI U OOIIECTBa,
MMOHMMAaHHEM MAaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKON NeATebHOCTH, ITAllOB
€€ pa3BUTUA M 3HAYMMOCTH JJIi PA3BUTUS LHMBUIM3ALWH, OBJIAJACHUEM SI3BIKOM
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MaTeMaTMKd K MaTeMaTH4YE€CKOU KYHBTypOﬁ KaKk CpcaACTBOM IIO3HAHHA MHpA,
OBJIAICHHUCM HpOCTCfIHIPIMH HaBBIKaMH HCCHGI{OB&TGJ’IBCKOﬁ ACATCIBHOCTH,

6) puzuueckoe BOCIIUTaHHE, (¢popmupoBanue KYJbTYPBbI 310POBbS
¥ SMOLMOHAJILHOI'0 0J1arOIOJIy YU :

TOTOBHOCTBIO IIPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbs,
BEJICHUsI 310POBOr0 00pa3a *XU3HU (310pOBOE NUTaHHUE, COAJAHCUPOBAHHBIA PEKUM
3aHATHH U OT/AbIXA, peryJigpHas pu3nuecKasi akTUBHOCTb), COOPMHUPOBAHHOCTHIO HABBIKA
pedaexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OUIMOKY M TakKOro e MpaBa JIpyroro
YeJI0BEKa,;

7) IKOJIOTHYECKOEe BOCTIHTAHME:

OpUEHTAIIMEN HAa MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUM ISl PELICHUS 3a/1ad B
00JIaCTH COXPAaHHOCTH OKpYXKaloulel cpefibl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH UX
BO3MOXXHBIX TOCIEACTBUI Ui OKpYXaloleld Ccpelbl, OCO3HAHUEM TJI00aJIbHOrO
XapakTepa FKOJIOTHYECKUX MPoOIIeM U MyTel UX perieHus;

8) amanTanus K N3MEHSIOIMMCS YCJIOBHSIM CONMAIBLHOI M MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHUCTBUAM B YCJIOBHUSIX HEOIPEICICHHOCTH, MOBBIILICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTHU 4Y€pe3 MPAKTHYECKYIO AEATEIbHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBCA y APYTHUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOW JESITEIIbHOCTH HOBBIE 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpMyTupoBaTh
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh NeMUIMTHI COOCTBEHHBIX 3HAHHM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBAThH MPUHUMAEMbIE PEIICHUS
U IeUCTBUS, GOPMYIHPOBATH U OLICHUBATH PUCKU U TIOCIECTBUS, (OPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIETr0O
oOpa3oBaHusa y oOywaromerocs OyayT copMUpOBaHBI METANPEIMETHBIE PE3yJIbTaThI,
XapaKTEePU3YIOIINECS OBJAJECHUEM I03HABATEIbHBIMU YHUBEPCAIbHBIMU YYEOHBIMU
NEUCTBUSIMHA, KOMMYHUKATUBHBIMU  YHUBEPCAIbHBIMU  yUYE€OHBIMU  JIEUCTBUSIMH,
PETYISITABHBIMU YHUBEPCATBHBIMU YU€OHBIMU JICHCTBHUSMHU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIEe AeiiCTBUS

[lo3HaBaTenbHble  yHUBEpCajdbHble  yuyeOHble  JCUCTBUA  OOECIEYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOILIECCOB 00ydaromuxcsa (OCBOCHHE METOA0B
MO3HAHUSl OKPYXKAIOLIEro MHpa, MPUMEHEHUE JIOTMUECKUX, HCCIEH0BATEIBCKUX
onepaiuii, yMeHui paborars ¢ nHpopManuei).
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Bba3oBble Jlornyeckue qeiicTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMATUYECKHX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXIy MNOHATUAMH, (POPMYIUPOBATH ONPEACICHUS
MOHATHM, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKALMK, OCHOBAHUS JIJIs
000011I€HHs U CPAaBHEHHUS, KPUTEPUU MPOBOJUMOr0 aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIUPOBATH U NMPEOOPa30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATENbHbIC, EAUHUYHbBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M MPOTUBOPEUMS
B (akrax, JaHHbIX, HAOJIONECHUSIX U YTBEPXKACHHUSIX, MpeajaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUNIL;

OPOBOAUTH BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX
Y MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIOUYEHUH 110 aHAJIOTUH;

pa3bupaTh  JOKa3aTelbCTBA  MAaTEMAaTUYECKUX  YTBEpXKIACHUM  (TpsiMble
U OT TMPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIHLHO HECIOXKHBIE JI0Ka3aTesIbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTPaMBaTh apPryMEHTAIlMI0, TMPUBOAUTH MPHUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpATh croco0 pelieHus: yd4eOHOU 3ajauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOAAIINI C YUETOM CaMOCTOSITENIBHO BbIAEIEHHBIX
KPUTEPUEB).

Ba3oBnble ucciiegoBarejbCcKHe JeCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICAOBATCIbCKHA HWHCTPYMEHT IIO3HAHMS,
(GopMyIIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE TPOTUBOPEUHE, IIPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATh TMIIOTE3Y, apryMEHTHPOBATh CBOIO
ITO3ULINIO0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECJIOMHBIA DKCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBIICHHIO 0COOEHHOCTEH MaTEMaTHIECKOTO OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEXKITY COOO;

CaMOCTOATETLHO (OPMYIHpPOBaTH OOOOIICHHWS ¥ BBIBOJABI IO pe3yJbTaTaMm
MIPOBEJCHHOTO HAOJIFOACHUS, WCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IOJTYyUYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3MPOBATh BO3MOJKHOE pa3BUTHE TpoOllecca, a TaKXKEe BBIIBHUTAThH
MIPEIIOJIONKEHNS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIITH ~ HEJAOCTATOYHOCTh M M30BITOYHOCTH ~ MH(OpMalUM,  JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a49H;

BBIOWpaTh,  aHAJIM3WPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
MH(pOpPMALINIO Pa3IMUHBIX BUJOB U (DOPM MPEACTABICHUS;

BbIOMpaTh GOpMy MpeAcTaBiieHUs] UHPOPMALMA U WLIIOCTPUPOBATH pPElIaeMble
3a/1a4Md CX€MaMHU, AuarpaMmMaMu, HHOU rpauKoi U UX KOMOUHAIUSIMU,
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OLICHMBATh HAJEKHOCTh MHPOPMALMU IO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM
WIH CPOPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ
KoMMyHHKaTUBHBIE  yHHMBEpCAJbHbIE  Y4eOHBbIE  JIEWCTBUS  OOECHEUMBAIOT
c(OpMHPOBAHHOCTH COLUATIBHBIX HABBIKOB 00YYaIOIIHUXCSI.

OO1enue:

BOCIIPUHUMATh W (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBHIX U
MUCbMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHHS [0 XOJY PEelIeHUs 3aJlaud U TOJYyYCHHBIM
pe3yibTaTam;

B XOJ¢ OOCYXJEHMs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOJIeMbl, pelraeMoi 3ajiaud, BbICKA3bIBATh WJICHU, HAIICJICHHBIC HA MOUCK pEIICHUS,
COTIOCTABJISITh CBOU CYXKACHUS C CYXICHUSIMH JIPYTUX YYaCTHUKOB JIMAJIOTra,
OOHapyXUBaTh Pa3IMYME U CXOJCTBO MO3UIIMH, B KOPpPEKTHOU (hopme GopMynupoBaTh
pa3HOrJIacus, CBOU BO3PAKCHUS;

NPEACTABIATh PE3yJbTaThl PEIICHHS 3ajJa4d, DKCIICPUMEHTa, HCCIEIOBaHUSA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATH (GOpMaAT BBICTYIUIGHHS C y4eToM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyecTBo:

IOHUMATh W UCTIOIH30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ HHIANBUAYATHHON paOOTHI
NpY PEIICHUH YIeOHBIX MATEMAaTUICCKUX 3a/1a4;

NPUHUMATh 1eJIb COBMECTHOH JCSITENBbHOCTH, IUIAHHPOBATh OPraHU3AINIO
COBMECTHOM pabOThI, pacIpeaeIsiTh BUIBI paboT, TOTOBapUBaTLCS, 00CYXKIaTh MPOIECC
U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYIIOBBIX ¢opMmax paboThl (0OCYyKIeHUsS, OOMEH MHEHHSIMU,
MO3TOBBIC MITYPMBI U IPYTHE), BHIOIHITH CBOIO YacTh pa0OTHI M1 KOOPAMHUPOBATH CBOU
JIEUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBepcCaJbHble yU4eOHbIC 1eiiCTBUSA
PerynstuBHBIE yHUBEpCalbHbIE YueOHbIE AeCTBUS 00ecneurnBaoT (POPMUPOBAHHE
CMBICJIOBBIX YCTAHOBOK M KHU3HEHHBIX HABBIKOB JIUYHOCTH.

Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, aJICOPUTM pEUICHUs 3aAadd (WU €ro 4acTh),
BBIOMpaTh CIOCOO pEIHICHUS C YYEeTOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThl PEUICHUNU C YYETOM
HOBOU MH(OpMaIu.
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CaMOKOHTPOJIb:

BIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA IIpolecca M pe3ysbrara
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU 3a7ayH,
BHOCUTHh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HaWJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa JAEATEIBHOCTH IIOCTABICHHOW LEIU
U YCJIOBUSIM, OOBSCHSITh MPUUYUHBI JOCTHKEHHUS WJIM HEAOCTIKCHUS 1IN, HaXOOAUTh
omuOKy, 1aBaTh OIICHKY MPUOOPETCHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3ynbTaThl OCBOSHHUS MPOTPAMMBI IO MATEMATHKE TIPEICTABICHBI 110
rojaM oOydeHMsI B paMKax OTAENbHBIX y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca
«MaremaTtukay, B 7-9 kmaccax — KypcoB «Ainrebpa», «I'eomerpus», «BeposTHOCTH
Y CTaTUCTHKA.
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®OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpyopuTeTHBIMM LIEIMH OOy4YeHHUsT MaTeMaThuke B 5—6 Kiaccax SBISIOTCA:

NpoJoJKEHNE (POPMUPOBAHUSI OCHOBHBIX MAaTEMAaTUYECKUX MOHSATUH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas (Qurypa), o0OeCleyuBarOIUX MPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIIUXCS;

pa3BUTHE MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00yuarommuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, HMHTEpeca K H3YYCHHIO
MaTeMaTUKH;

NoJIBe/IeHHe OOy4yaloIUXCsl Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTEMAaTUKHU U OKPYKaIOLIEro MUpa;

dopMupoBanue (GYHKIMOHAJIBHOM MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTeMaTH4YeCKHE OOBEKThl B pEAIbHBIX JKM3HEHHBIX CHUTYalUAX,
MPUMEHATh OCBOCHHBIC YMEHUS Ui pElIeHUs NPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TOJTYYEHHBbIE pE3yNbTaThl M OLEHUWBATh HX Ha COOTBETCTBUE
PAKTUYECKON CUTYaIIUH.

OcHOBHBIE JIMHUM COJEpP)KaHMS Kypca MaTeMaTuku B 5—6 Kiaccax —
apumeTHdeckass U TeOMETpHUUYecKas, KOTOPbIe DPAa3BUBAIOTCS MapajljIesbHO, Ka)kaas
B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJJHAKO, HE HE3aBUCHMO OJHA OT JAPYroi, a
B TECHOM KOHTaKT€ W B3aUMOJECHCTBUU. Takke B Kypce MaTeMaTHKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATENbHON CTATUCTHKH.

N3ydyenne apupMeTHUECKOro MaTepuajia HAYMHAETCSd CO CHCTEMaTH3allud

U Pa3BUTHSA 3HAHUN O HATYpaJbHBIX YHUCIAX, MOJYYCHHBIX HA YPOBHE HA4aJbHOTO

obmiero ob6pazoBanus. [Ipm 3TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKU
U (GOpMHUpPOBAHME HOBBIX TEOPETUYECKMX 3HAHMM COYETAeTCI C Pa3BUTHUEM
BBIUHUCITUTENILHON KYyJIbTypbl, B YacCTHOCTH C OOy4Ye€HHUEM MPOCTEHIINM TpUeMamM
MPUKHUJIKK W OLIEHKA pEe3yJbTaTOB BbIUMCICHUN. VI3ydyeHHe HaTypajJbHBIX YHUCEN
MPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TIOHATHSIMU TEOPUU JICTUMOCTH.

Hayvasno u3ydennst OOBIKHOBEHHBIX U ACCATHYHBIX IPOOEH OTHECEHO K 5 Kitaccy. ITo
NEPBBIH ATAN B OCBOEHUU APOOEH, KOTr/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UIESIMH,
NOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX IpO0eil B OIHOM 00beMe
NpPEIIIeCTBYET U3YUCHHUIO JECATHUHBIX IpoOeH, YTo 1eaecoo0pa3Ho ¢ TOUKH 3pEHUS

JIOTUKU W3JI0KEHHSI YUCJIOBOM JIMHUHU, KOTJa MIpaBuia JIEUCTBUI C JIECITUYHBIMU
JIpOoOSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMH QJITOPUTMAMH BBITIOJTHEHUS TEHCTBHIMA
C OOBIKHOBEHHBIMH ApOOSIMU. 3HAKOMCTBO C JACCSITHYHBIMH JAPOOSIMU PACIIMPUT

BO3MOKHOCTH ISl TIOHUMAaHHSI OOY4YalOIIMMUCA TPUKIATHOTO NPUMEHEHUS HOBOM
3alUCU TMPU U3YYCHUU JIPYTUX MPEIMETOB U TMPU MPAKTUYECKOM HCIOJIH30BAHUU.
K 6 xmaccy oTHeceH BTOpOMl »dTam B W3YYCHUH [JpoOeH, Tae MPOWCXOIUT
COBEPILIEHCTBOBAHHNE HaBBIKOB CPABHEHHUSI M PE0Opa3oBaHusl 1poOeil, 0CBOEHUE HOBBIX
BBIYUCIIUTEIBHBIX aJTOPUTMOB, OTTAUYMBAHUE TEXHUKU BBIYUCICHUNM, B TOM YHUCIE
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3HAQYCHUN BBIPAXKECHUM, COAEpKAIUX U OOBIKHOBEHHBIC, M JIECATUYHBIE JpOOH,
YCTaHOBJICHUE CBSI3EH MEXK]Yy HUMH, PACCMOTPEHUE MTPUEMOB PEILICHUS 3a/1a4 Ha APOOH.
B nauane 6 xiacca NpoOMCXOINUT 3HAKOMCTBO C ITOHATUEM MPOLIECHTA.

Oco0OEHHOCTBIO M3YUEHHUSI MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YUCET SIBISETCS TO,
YTO OHU TaKX€ MOTYT pacCMaTpuUBaThCs B HECKOJIBKO 3TamoB. B 6 kiacce B Hayaie
n3yueHusi TemMbl «llonoXKuUTeNbHBIE W OTPUIATEIbHBIE YMCIIa» BBIJCISAETCS IMOJTEMA
«llenple uncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIBHBIMU YHCIAMHU U
JEUCTBUSIMU C TTOJOKUTEIBHBIMU U OTPUILIATEIHHBIMHU YHCIAMH MTPOUCXOUT HA OCHOBE
COZIEPKATENBHOIO MOAX0Ja. JTO IO3BOJISIET HA JOCTYIMHOM YPOBHE IO3HAKOMUTH
0o0ydJaromuxcs MPakTUUECKU CO BCEMU OCHOBHBIMH IMOHSTHSMU TEMBbI, B TOM YHUCJIE U
C TpaBUJlaMM 3HAKOB TIPU BBHIMOJHEHUU apudMeTHdyecKux aerctBuil. M3ydenue
palMoOHANIbHBIX yncen OyAeT NpoA0HKEHO B Kypcee anreOpsl 7 Kiacca.

[Ipu oOydeHHHM penIeHUI0 TEKCTOBBIX 3ajad B S5—0 Kjaccax HCIOJIb3YIOTCS
apudmMeTHUecKrue npremMsl perieHus. [Ipu oTpaboTke BRIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIacCax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4U CIEAYIOIIMX BUIOB: 3aJa4l HAa IBUKECHUE,
Ha YaCcTH, Ha TIOKYIIKH, Ha pab0Ty U IPOU3BOIUTEILHOCTD, HA MIPOIICHTHI, HA OTHOIIICHUS
u npornopruu. OOyyaromuecss 3HaAKOMSTCS ¢ MPUEMaMH peIIeHHs 3a7ad repedopom
BO3MOJKHBIX BapUAHTOB, yuarcs paborarh ¢ nHpopMamuen, mpeacTaBieHHON B opMme
TaOJIUI WU TUarpamM.

B mporpamme ydebHoro kypca «MaTemaTuka» OpeaycMOTpeHO (GopMUpOBaHHE
NPOIEEBTUYECKUX aIreOpanyeckux MpeacTaBlieHuid. bykBa kak CMMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTE€MAaTHYECKOrO KOHTEKCTAa BBOJUTCA IOCTENEHHO.
bykBeHHass CMMBOJHMKa IIUPOKO HCIONB3YETCS MPEXIE BCEro A 3amucu OOLuX
YTBEPKJICHUHN U TIPEITIOKEHUIA, (OPMYIT, B YACTHOCTH ISl BBIYMCIICHUS TEOMETPUIECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B mporpamme yuebHOro kypca «MaremMaTthkay TpeACTaBICHA HAarJIAIHAS
reOMEeTpusi, HalpaBlieHHAs Ha pPa3BUTHE OOPA3HOTO MBINUJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pA3UTENbHBIX YMEHHM. JTO BaKHBIA ATAll B U3YYCHUH T'€OMETPHH,
KOTOPBIM  OCYHIECTBIISIETCSI HA HArJISAJHO-NPAKTUYECKOM YpPOBHE, OIHPAETCS Ha
HarJIAIHO-00pa3Hoe  MbIIUIeHWe  oOywaromuxcsi.  bornbimass  poab  OTBOAMTCS
MPAKTUYECKOMN NeATEIBHOCTH, OMBITY, SKCIIEPUMEHTY, MoJenupoBanuto. OOyyaroniuecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTYypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEHITUMHU  KOH(DUTypanusiMu, y4daTca wu300paxaTh WX Ha HEJIMHOBAHHOU
W KJIeT4aTon Oymare, pacCMaTpuBalOT MX MPOCTEHIne CBOMCTBA. B mporiecce n3yueHus
HATJISITHON T€OMETPHUH 3HAHUS, MOJyYeHHbIE OOydYalOMUMHUCS HA YPOBHE HAYaIbHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACTITUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Ki1accax u3ydaeTcsi HHTETPUPOBAHHBIN MTPEeIMET
«MareMatnkay, KOTOPBI BKJIIOYACT apu(PMETHUECKHU MaTephal U HATJSIHYIO
FEOMETPUIO, a TaKXKE MPONEJEBTHUUECKUE CBEJICHUSI U3 aireOphl, 3JIEMEHThI JIOTUKU
Y Hayaja OnucaTeIbHON CTaTUCTUKHU.

OO6mIee 4yncIo 9acoB, PEKOMEHAOBAHHBIX JUTsI M3y4YeHHsI MaTeMaTuku, — 340 4acos:
B 5 xiacce — 170 gacos (5 wacoB B Heneno), B 6 kiacce — 170 gacoB (5 yacoB B HEEIIO).

10
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COJAEPKAHUE OBYUEHUA
5 KITIACC

HarypajibHble YuC/Ia ¥ HYJIb

Hatypansnoe wumcno. Psa nHatypanbubix uyucen. Yucino 0. WM3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU HAa KOOPJUHATHOU (YUCIOBOM) MPSIMOM.

[lo3unmonHass cucTteMa CUMCIEeHMS. Pumckas HyMmepauuss Kak IpHUMED
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. JlecATUUHAs CUCTEMA CUUCIICHNUS.

CpaBHEHME HATypaJbHBIX YHCEJ, CPAaBHEHUE HATYypaJbHBIX YHUCEI C HYJEM.
CrnocoObl cpaBHeHUA. OKpyTIeHUE HATYPaJIbHBIX YHCEIL.

CnoxeHue HaTypajabHBIX YHMCEN, CBOMCTBO HYJS IPHU CIOKEHUHU. BbhluMTaHne Kak
JeHCTBUE, OOpaTHOE CJOXKEHUI0. YMHOXKEHHE HaTypalbHBIX YHCEN, CBONCTBA HYJS
U eIMHUIIBI TpU YyMHOXEHUHU. JlenmeHue kak JelcTBUe, OOpaTHOE YMHOXKEHUIO.
KomnoneHTs! nericTBui, CBsA3b Mexay HUMU. [IpoBepka pe3ynbpTaTa apuMEeTUIECKOTO
neictBus. llepeMecTutenbHOe M CoOuYeTaTeIbHOE CBOMCTBA (3aKOHBI) CJIOKEHHUS U
YMHO>KEHHS, pacIpeIeTuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB Juisi 00O3HAUYEHMsS] HEM3BECTHOTO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHBIEC YUCIA, PA3JIO)KEHUE HAa MHOXUTEnU. [IpocTeie n cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaldbHBIM IOKa3aTeJIEM. 3alllCh YKCIA B BUJE CYMMBbI Pa3psIHBIX
CJIaracMaiX.

HucnoBoe BbIpakeHHE. BhIUMCIICHNME 3HAYEHUM YMCIOBBIX BBIPAXKECHUMU, MOPSIOK
BBIIIOJIHEHUSI JEUCTBUU. VICIIOnb30BaHME NpPU BBIYUCIECHUAX IEPEMECTUTEIIBHOTO U
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOKEHHMSI U YMHOXEHHUS, PACHPEIEIUTEIbHOrO
CBOMCTBA YMHOKECHHS.

Jpoon
IIpencraBnenne o ApoOU Kak criocoOe 3amrcH 9acTH BedWYUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBuibpHBIE W HENpaBWIbHBIE ApoOu. CMmemranHas IpoOb, MPEICTaBICHHE
CMEIIaHHOW ApoOM B BHJE HEMPABWIHHOW JPOOM M BBIJCICHHE IICJION YACTH YHUCTa
W3 HempaBWIbHOU npoOu. M3o0pakeHwe apoOel ToYKaMu Ha YHUCIOBOM TPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokxpamenue apoOei. IlpuBenenue apodu K HOBOMY
3HameHateno. CpaBHEHUE APOOECH.

CnoxeHnue W BblUMTaHUE JpoOeil. YMHOXKEHHE W JelieHHe JpoOeil, B3auMHO-
oOpaTHbIe TpoOu. HaxoxmeHre 4acT 1eIoro u 1eioro Mo ero YacTH.

Hecstuunast 3amuck ApobOeit. [lpencraBnenue aecsITHUHON ApoOW B BUAC
OOBbIKHOBEHHOM. M300pakeHue NEeCATUYHBIX NPpoOeil TOUKaMH Ha YKMCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTnyeckue ACUCTBUS C NECATUYHBIMU Apo0siMU. OKpyrieHUue IeCATUUYHBIX
TpOOEH.

11
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Penienne TeKCTOBBIX 33,124

Perienrie TEKCTOBBIX 3ajlady apu(PpMETUUECKUM CrocoOoM. PelieHue JOrMYecKux
3aia4d. Pemenue 3aga4y nepebopoM BCeX BO3MOKHBIX BapuaHTOB. Mcmonp3oBaHue mnpu
pelieHny 3aa4 TabJuIl U CXEM.

Pemienue 3anay, coepKaimmx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUYUHBI: CKOPOCTb,
BpEMs, pACCTOSIHHUE, II€HA, KOJMYECTBO, CTOUMOCTh. EJIMHUIBI W3MEpPEHUsS: MACCHI,
o0beMa, 1IeHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTU. CBsI3b MEXKy €AMHUIIAMU U3MEPEHUS
Ka)XII0U BEJINYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha APOOM.

[IpencraBnenne JaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM.

Harasanas reomerpus

Harnsanuele npencraBiaeHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YroJjl, JOMaHasi, MHOTOyT OJIbHUK, OKPY>KHOCTb, KpYyr. YToJI. IIpssmMoii, ocTphIi, Tynou
Y Pa3BEPHYTHIN YTJIbI.

JInuHa OTpe3Ka, METpPUYECKHE €IWHHULIBl JIUHBL. JlnMHA JIOMaHOH, NEpPUMETP
MHOTOyroJjibHUKa. MI3MepeHne 1 mocTpoeHue yIiloB ¢ MOMOUIBIO TPAHCIIOPTHUPA.

Harnanuele mnpeactaBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
psIMOYTOJILHUK, KBAJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (hUTYP.

N3o0paxxenune ¢uryp, B TOM uuciae Ha kieryatoi Oymare. I[loctpoenue
KoH(pUTyparui u3 yactel mpsMom, OKpY>KHOCTH Ha HEJTMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp3oBaHue CBOKWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBapaTa.

[Tnomanp IPSMOYTOJIbHUKA u MHOT'OYT'OJIBHUKOB, COCTaBJIEHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM 4ucCie (GuUryp, H300paKeHHBIX Ha KJeTdyaTrod Oymare.
Enununel uamMepeHus miomaim.

Harnsnsele mpencraBieHus O TPOCTPAHCTBEHHBIX (UTypax: MPsMOYTOJbHBIN
napasuienenurnei, Kyo, MHOTOrpaHHUKHU. M300pakeHne mpocTeHImmX MHOTOTPaHHHUKOB.
Pa3Beptku kyOa u mapamienenumnena. Co3nanue Mojeleii MHOTOTPAaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUTACTHJIMHA U APYTUX MAaTEPUAIIOB).

O06beM npsAMOYToIbHOI0 apasuienenunena, kyoa. Equauie: uamMepenus oobema.

6 KJIACC

HartypanbHble yuciaa

Apudmernyeckne JEUCTBHSI C MHOTO3HAYHBIMHA HATYPAIbHBIMA YHCJIAMHU.
UucnoBbie BBIpAKEHUS, MOPSIAOK JAEHUCTBHI, UCIONIb30BaHUE CKOOOK. Mcmonb3oBaHue
IPU  BBIYKMCICHUSX TEPEMECTUTEIBHOIO M COYETATEJIbHOTO CBOWCTB CIIOXKEHUS W
YMHOXEHUS, PACOpPEICIUTEIbHOI0 CBOMCTBA YMHOXKeHUA. OKpyriieHHEe HaTypalbHBIX
qucen.

JlenuTenu ¥ KpaTHbIE YKClia, HAMOOIBIIUN OOIIMIA 1eIUTeNb U HAUMEHbIIIee o0lee
KpatHoe. [leauMocCTh CyMMBI U Tipou3BeieHus. JleeHne ¢ 0CTaTKOM.
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Apoou
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWMCTBO JApoOHM, COKpalleHue ApoOeit.

CpaBHeHUE U ynopsaouuMBaHHe ApoOeil. PemieHune 3agady Ha HaxOXKIEHUE YacTH OT
LIEJIOTO U LIEJIOTO 10 ero yacTH. J[poOHoe uncio Kak pe3yibTar aeneHus. [pencrasnenne
JNECATUYHONU J1poOU B BHJIE€ OOBIKHOBEHHOW APOOM M BO3MOKHOCTH MPEICTABICHUS
OOBIKHOBEHHON JApoOu B BUAE JAeCATUYHOU. JlecsaTuuHble IpoOM U MeTpuyecKas
cuctemMa Mep. ApupMeruyeckue JACHCTBUS U UYUCIOBBIE  BBIPAKEHHS  C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHotenue. Jlenenue B JaHHOM OTHOLIEHUMU. Maciitad, nponopuusd. [Ipumenenue
OPOMOPLUHA NP PELICHUH 3a/1ay.

[lonsiTue mnpoueHTta. BpluncieHrne mpoLEeHTa OT BEJIMYMHBI M BEJIMYUHBI 1O €€
OpOLEHTY. BbIpakeHHe TNPOUEHTOB JeCATUYHBIMH JApoOsimu. Pemenue 3amau
Ha NPOLEHTHL. BolpaxkeHne OTHOIICHHS BETUYHUH B MPOLEHTAX.

IHonoxuTeabHBbIC H OTPULATENbHBIE YMCJIA

[lonoxurenbHble W oOTpULATENbHblE uncia. Llenpie uywcma. Moaynbs yucha,
reoMeTpuiecKas HHTeprnperanus Moayis yncia. M3o0paxeHne yucesn Ha KOOPAUHATHON
npsimoii. YUucnoBelie npomexyTku. CpaBHeHue uucen. ApudMeTHYECKHE EUCTBUS C
NOJIOKUTEIbHBIMUA U OTPULATEIbHBIMUA YUCIAMH.

IIpsimoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH Ha
IUIOCKOCTH, abcuucca U opauHara. lloctpoeHue Toyek M ¢GuUryp Ha KOOpAMHATHOMN
IUIOCKOCTH.

BykBeHHBIE BHIPAaKEHHUS

[Ipumenenne OyKB JIsl 3alMCH MAaTEMATHYECCKHUX BBIPAKCHUN U IIPEIIONKCHUH.
CroiictBa apudmeTnyeckux JelWcTBUH. bBykBeHHBIE BBIpaXEHHUS M YHCIIOBBIC
NOJCTAaHOBKH. DBYyKBEHHBIE pPAaBEHCTBA, HAXOXXIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl mepuMeTpa M IUIOMIAAU TMPSMOYTOJIbHHUKA, KBajpaTa, oObema
napajuiesieruIe a u Kyoa.

PenieHue TeKCTOBBIX 32124

Pemenue TEeKCTOBBIX 3amaud apudMeTHdecKuM crocoOoMm. PermieHue normueckux
3amau. Pemenne 3a1a4 nmepebopoM BceX BOSMOMKHBIX BApUAHTOB.

Pewienre 3agau, copepKalux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTb,
BpEMSI, pAaCCTOSTHUE, [I€HA, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEILHOCTD, BpEMs, 00beM
paboTel. EnquHuIel U3MEpeHus: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKYy €IUHUIIAMU U3MEPEHUS KaX0N BETUYUHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLMOHAIBHOCTHIO BEJIMYUH,
MPOLIEHTAMU;, pEIlIEHHE OCHOBHBIX 33/1a4 Ha pOOU U MPOLECHTHI.

OueHka W TpPUKHUIKA, OKpyrieHue pesyiabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUU O YCIIOBUIO 3a/1a4H.

[IpenacraBneHre AaHHBIX C TOMOIIBIO Tabmui W guarpamMm. CrosOuaTeie
JMarpaMMbl: YT€HUE U TOCTpoeHue. UTeHne KpyroBbIX AUarpaMm.
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Harnsiainas reomerpus

Harnsgneie npencraBienus o ¢purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIy4, yroJI, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoiiokeHne ABYX MPAMBIX HA IUIOCKOCTH, MapajuleiIbHbIE MPSMBbIE,
MEPIICHINKYJISIPHBIE NpsiMbIE. VI3MepeHre pacCTOSHUM: MEXIy ABYMSI TOUKAMU, OT TOUKH
JI0 TIPSIMOU, JJIMHA MapIIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHnne ©W MOOCTPOEHHE YIJIOB C IOMOLIBK TpaHcHopTupa. Buasl
TPEYTrOJBLHUKOB: OCTPOYTOJIbHBIN, IPAMOYTOJIBHBIN, TYNOYTOJIbHBIN, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. UEThIPEXYTOIbHUK, MPUMEPHI YETHIPEXYTOJILHUKOB. [IpsIMOYTOJIBHUK,
KBaJpaT: WCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, nuaroHajied. W3oOpaxeHue
r€OMETPUYECKUX (UTYyp Ha HEIWHOBAHHOM OyMmare ¢ HCIOJIb30BaHUEM IUPKYJIS,
JUHEWKH, yrolbHUKa, Tpancnoptupa. [locTpoeHus Ha kieTuatoi Gymare.

[Tepumetrp mHorOyronbHuKa. [loHsATHE TUIOMAANW (UTYPBI, CIUHHIIBI U3MEPEHUS
wiomanu. [IpubmmkenHoe n3mMepeHue 1iomanu Guryp, B TOM 4HClie Ha KBaJpaTHOU
cetke. [IpubnuxeHHOe u3MepeHre JJTUHBI OKPY>KHOCTH, TIIONIAN KPYTa.

CummMmeTpusi: LIEeHTpajbHasi, OCeBask U 3epKajibHAsE CHMMETPHHU.

[TocTpoeHrEe CUMMETPUUHBIX UTYP.

Harnsgasie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (UTYypax: mapauiesenure, Kyo,

nmpu3Ma, mupaMmuaa, KOHyC, MIWIMHAP, map u chepa. M3o0paxkeHue mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3zBepTOK MHOTOTPAHHHUKOB, IWJIMHpA U KoHyca. Co3anue Mojienei
IIPOCTPAHCTBEHHBIX (pUTyp (M3 Oymaru, MpoBOJIOKH, IIACTHIIMHA U JPYTUX MAaTEPUAJIOB).

[TonsiTue oOBeMa, enuHMIBI u3MepeHus ooOvemMa. OObEeM MPSIMOYTOJIBHOTO

napaJjuiesiernurea, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yJbTaThl OCBOCHHS IMPOrPaMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJjacce.

Yucia ¥ BBIYUCTICHUA

[lorumaTe ¥ MPaBUIBLHO YMOTPEOJATH TEPMUHBI, CBSA3aHHBIC C HATYPaJIbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATHh HATypalbHbIE YUCJA, CPABHUBATH B MPOCTEHIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIINM €M
YUCJIOM W M300pakaTh HATypajbHbIE YHKCJIa TOYKAMU Ha KOOPAMHATHOW (YHUCIOBOW)
MPSIMOM.

Bemonuate  apudMeTHyeckue  JACUCTBUS C  HATypajdbHBIMH  YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIIUX CIIydasix.

BoInonHATh NpOBEPKY, IPUKUJIKY PE3YIIbTATa BBIUYUCICHUM.

OKpyrJsITh HATypaJIbHbIC YUCIIA.
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Penienne TeKCTOBBIX 32124

Pemate TekcToBBIe 3aauM  apU(PMETHUYECKUM CIOCOOOM H €  TMOMOIUIBIO
OpPraHW30BAaHHOT'O0 KOHEYHOTO Iepedbopa BCEX BO3MOKHBIX BApHUAHTOB.

Pemate 3agaumn, comepxamuye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYHUHBI: CKOPOCTb,
BpEMS, PaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUeE 3allMCH, CXEMBI, TAOJIUIbI, 0003HAYCHUS MTPU PEIICHUH 3a/1a4.

[Tonb30BaThCs OCHOBHBIMU €AWHUIIAMU W3MEPEHUS: LIEHBI, MAcChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAXaTh OJTHU €AUHUILIbI BEIIMYUHBI U€pE3 APYTHE.

N3Bnekarh, aHanu3upoBaTh, OIEHUBATH HWH(OpPMAIMIO, TPEACTABICHHYIO B
TabnuIe, Ha CTONOYATON auarpamMme, WHTEPIPETUPOBATH MPEACTABICHHBIC IaHHBIE,
UCIIOJIb30BATh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanas reomerpus

[Tonb30BaThCsl TEOMETPUUSCKUMU MOHATHSIMU: TOUYKA, MpsiMasi, OTPE30K, JIyd, yrol,
MHOTOYTOJIbHHK, OKPY>KHOCTb, KPYT.

[lpuBoaNTH TPUMEPHI OOBEKTOB OKPYXAIOMIETO MHpa, HUMEmuX (opmy
N3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA CTOpPOHA, C
MHOTOYTOJIbHHKaMH: YTOJI, BEpIIMHA, CTOPOHA, JHAaroHalb, C OKPYKHOCTBIO: PaJNyC,
IUaMeTp, LEHTP.

N300paxkaTh U3y4eHHbIE T€OMETpUUYECKHEe PUTYPbl HA HEJTMHOBAHHOM M KJI€T4aTON
OyMmare ¢ TOMOUIBIO UPKYJIS ¥ IMHEHUKH.

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C TOMOIIBIO
JUHENKU, CTPOUTH OTPE3KH 3aJJaHHOM JUTMHBI; CTPOUTH OKPY>KHOCTH 33/IaHHOTO pajinyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIBHUKA, KBajpaTa sl UX
MOCTPOCHMSI, BRIYUCIICHUS TUIOIIAAN U TIEPUMETPA.

Bbrauciste nepuMeTp U IIonaab KBajapara, paMoyrojibHUKa, GUTyp, COCTaBICHHBIX
U3 TIPSIMOYTOJIbHUKOB, B TOM YHCJIe GUTYpP, H300pa)KCHHBIX HA KJIeTYaTOM Oymare.

[lonb30BaTbcsi OCHOBHBIMH METPHUUECKUMH €IUHUIIAMU W3MEPEHUS  JJIMHBI,
TUIOMIAH; BBIPAXKaTh OJTHU €IUHUIIBI BEIMUMUHEI Yepe3 IPyTHeE.

PacrioznaBaTh mapamienenunen, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo TpaHb, U3MEPEHHUs, HAXOUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruncnare o0beM KyOa, mapaiiesienuiiesa MO 3aJaHHBIM — U3MEPEHUSM,
MOJIb30BaThCS €AMHUILIAMU U3MEPEHHs 00beMa.

Pemartr HecloXXHBIE 3ama4dl  HAa  W3MEPEHHE T'C€OMETPUYECKHX  BEITWYHH
B MTPAKTUYECKUX CUTYaIHSIX.

[IpeameTHble pe3ynbTaThl OCBOSHHS MPOrPAaMMBbI Y4eOHOro Kypca K KOHITY
oOydeHus B 6 Kjacce.

Ymuca v BbIYUCIEHUSA

3HaTh W TMOHMMAaTh TEPMHUHBI, CBA3AHHbIE C PA3TUYHBIMU BUJAMH YHCEI
U CIoco0amMu UX 3aMucH, NEPEeXOquTh (€CIM 3TO BO3MOXKHO) OT OJHOM (hOpPMBI 3anucu
4yucia K Apyrou.
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CpaBHUBATbH U YIIOPAI0UMBATH LIEJIbIE YMCIIA, OOBIKHOBEHHBIE U IECATUYHBIE ApOOH,
CpPaBHUBATb YUCJIA OJHOI'O U Pa3HBIX 3HAKOB.

BbInosiHATh, coueTasi yCTHbIE M TMCbMEHHBIE TPUEMBI, apu(MeTHUECKHE ACHCTBUSA
C HATypaJIbHBIMU M LEJIBIMH YHUCIaMH, OOBIKHOBEHHBIMH U JECSITHUUYHBIMHU JIPOOSIMHU,
IIOJI0’KUTEIIBHBIMU U OTPULIATEIbHBIMUA YUCIIAMH.

BpluucnaTh 3HaYEHMST YUCIOBBIX BBIPAXCHUM, BBIIIOJIHATH NPUKUIKY U OLIEHKY
pe3ysibTaTa BBIYMCICHHM, BBINOJHATH MPeoOpa30BaHUsA YHUCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(hMETUUECKUX JEHCTBU.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM
U U300pakaTh YKclia TOUKAMHU Ha KOOPAMHATHOW MPSAMOM, HAXOUTh MOAYJIb YHCTIA.

COOTHOCUTBH TOYKHM B MPSMOYTIOJbHOW CHCTEME KOOPIMHAT C KOOPAWHATAMM 3TOU
TOYKH.

OKpyrasTh Ueible Yucia U JeCATUYHbIE APOOU, HAXOAUTH MPUOJIMKEHUS YUCEIL.

YucaoBbie 1 OyKBeHHbIE BbIPAKEHHSI

[Tonumare U ynoTpeOsTh TEPMHUHBI, CBSI3aHHBIC C 3aMKHCHI0 CTENEHU 4YHUCIA,
HaxXOJUTh KBajgpaT M KyO 4YKCJIa, BBIYUCIATH 3HAUYCHHSI UHCIOBBIX BBIPAKCHUM,
coAepKallruX CTEICHHU.

[Tonb30BaThCsad MpU3HAKAMHU JEIMMOCTH, PAacKIaJblBaTh HATypaJbHbIE YHUCIAa Ha
MPOCTHIE MHOKUTEH.

[Top30BaThCst MacITabOM, COCTABIIATEH MPOIOPITUN ¥ OTHOIICHHUSI.

Hcnons3oBaTh OyKBBI 11 O0O3HAUEHUS] YHCET NPH 3alMMCH MaTeMaTHYECKHUX
BBIPOKEHUH, COCTABJISITh OYKBEHHBIE BBIPAKECHHUS W (DOPMYJIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPOKEHHH, OCYIIIECTBIISSI HEOOXOAMMBIE TIOJICTAHOBKU U MTPEOOpa30BaHUS.

HaxonuTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 32124

Pemrate MHOTOIIIaroBBIE TEKCTOBBIC 3a/1a4U apU(PMETHICCKUM CIIOCOOOM.

Pemate 3amaud, CBSI3aHHBIE C OTHOUICHHEM, MPONOPIIMOHATIBHOCTHIO BEJIMYMH,
IPOIICHTaMHU, PelIaTh TPX OCHOBHBIC 3a]]a4l Ha APOOH U MPOICHTHI.

Pemate 3amaun, comepxaiime 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUNYHUHBL: CKOPOCTb,
BpeMs, pPacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb, MHPOU3BOJUTEIBHOCTH, BPEMS,
oO0beMa paboThl, HCMONB3YyS apudMeTHUecKue MACHCTBHUS, OIEHKY, MNPUKHUIKY,
MIOJIB30BaThCS €IMHULIAMHU U3MEPEHHS COOTBETCTBYIOIMX BEJIMYMH.

CocraBisaTs OyKBEHHBIC BEIPAKEHHUS 110 YCIOBUIO 33/1a4H.

N3BnekaTs nHQOpPMAIINIO, IPEICTABICHHYIO B TA0JINIIAX, HA TWHEHHOM, CTOJIOYATON
WA  KPYroBOM  JAuarpaMMax, HWHTEPIPETUPOBATH  IPEACTABICHHBIE  JIAHHBIE,
WCMOJIB30BATh JAHHBIC MPU PEIICHUHN 33/1a4.

ITpencraBisaTh HHGOPMAITHIO C TTOMOIIBIO TAOJIHII, JIMHEHHOM U CTOJIOYATOM THarpaMM.

Harasanasi reomerpust

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEomuX Gopmy
M3YUYEHHBIX T€OMETPUUYECKHUX TIIOCKUX U MPOCTPAHCTBEHHBIX QUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX UTYP.
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N300paxkaTh ¢ MOMOILIBIO LUPKYJIA, JIMHEHKH, TPAHCHIOPTUPA HA HEIMHOBAHHOM
U KJIET4aTOM Oymare M3y4eHHbIE IJIOCKHE T€OMETPUYECKHe (PUTYphl U KOH(UTypalLlHH,
CUMMETPHUYHBIE (PUTYPBHI.

[lonb30BaThC TEOMETPUUECKUMH TOHATUSIMHU: PABEHCTBO (UIYp, CHUMMETpUS,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYK) C CUMMETPHEH: OCh CUMMETPHHU, LEHTP
CUMMETPUU.

HaxonuTe BeTMUMHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTIIBI
3a1aHHOM BEJIWYMHBI, NOJIB30BATHCS IPU PELIEHUU 3aJad TpagyCHOW MEPOW YIJOB,
pacro3HaBaTh Ha YepTEkKax OCTPBIN, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YTJIbIL.

Beluncnate ANMHY JIOMAaHOW, MEPUMETP MHOTOYTOJBHHUKA, MOJb30BaThCA
€IUHULAMHU WU3MEPEHUs UIMHBI, BBIPAXKATH OJHU E€IMHHULBI M3MEPEHUS JIMHBI 4Yepe3
Ipyrue.

HaxonuTh, WCHonp3ys 4YepTeKHbIE WHCTPYMEHTBI, PACCTOSIHUS: MEXKAY ABYMS
TOYKaMH, OT TOYKH A0 MPSAMOU, IJIMHY MyTH HA KBaJAPATHOW CETKE.

Boruncnars minomaas GUryp, COCTaBICHHBIX U3 MPAMOYTOJIBHUKOB, UCIIOJIB30BAThH
pazOueHue Ha MPSAMOYTOJIBHUKHM, Ha paBHble  (QUTYpBl, JOCTpauBaHUE O
OpSMOYTOJbHUKA, IM0Jb30BATHCA OCHOBHBIMM €IMHUIAMU HW3MEPEHUS IUIOMIAAH,
BBIPAXKATh OJIHHU €IMHUIBI U3MEPEHHUS TUIOLLAIA YEPES IPYTHE.

Pacno3sHaBaTh Ha MOZENAX M M300pAKEHUSX MUPAMHUIY, KOHYC, LMIUHJIpP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxaTh Ha KJIeT4aTol Oymare npsMOyroJbHbIN Napasuleienumne.

Bbuncnsate 00beM NpSAMOYroJbHOTO NapajuleNenunena, Kyba, IOJIb30BAThCS
OCHOBHBIMHU €MHHIIAMU U3MEPEHUS 00bEMa;

Pemrate HecCHOXHBIE 3aJa4d  HAa HAxXOXKICHHE TI€OMETPUUYECKUX BEIUYUH
B [IPAKTUYECKUX CUTyaLUAX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KITIACC
HanmenoBanue paznena |KonuuectBo OcHoBHOE OcHOBHBIE BUbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(TembI) Kypca 4acoB coziep>KaHue
HatypanbHbie unca. 43 Jecatnunas Yurathb, 3alIUCHIBATH, CPABHUBATH HATypaJIbHbIEC YNCIIA;
JleicTBUs C HATYpaJbHBIMU CHCTEMA CUHCJIEHHUS. | MpeAJaraTtb U 00CYyKIATh CIIOCO0BI YIIOPSJOYMBAHUS YUCEIL.

qucCJIaMu

Psn HaTypanbHbIX
YUCEl.
Harypanbnsiit psz.
Yucno 0.
Harypanbnsbie uncina
Ha KOOpJIAMHATHOM
PAMOM.
CpaBHeHue,
OKpYTJICHHE

HAaTypaJbHbIX YHCEIL.

Apudmernaeckre
JICUCTBHS

C HaTypaJbHBIMHU
yuciiamu. CBoicTBa
HYJISI TIPU CII0KEHUU
Y YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKCHUHU.

N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAVMHATHOU MPsIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBath cBOlicTBa HaTypalibHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUH U YMHOKEHUHU.

Hcnmosb30BaTh NPaBUJIO OKPYIJICHUS! HATYPAJIbHBIX YUCET.
BoinosaHsaTs apupMeTnyecKue 1eMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BbIPAXKEHUN

CO CKOOKaMH u 0e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTEIICHH, YUTATH
CTEIEHU, HCMO0JIb30BATh TEPMHUHOJIOTUIO (OCHOBAaHMUE,
MOKa3aTeNb), BBIYMCIATH 3HAYEHHUS CTEIICHEH.

BbINOJIHATH NIPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPOXKCHUH, MPeJIaraTh U NPUMEHATh IPHeMbl IPOBEPKH
BBIYHCJICHUM.

HUcnonb30BaTh NPH BEIYUCJIEHUSAX [TIEPEMECTUTEIIBHOE

Y COYETATEIbHOE CBOMCTBA CIIOKECHUS U YMHOXKEHUS,
pacnpenenuTeENIbHOE CBOMCTBO YMHOXKEHHUS; GOPMYIMPOBATH
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ITepemecturenbHoe
1 COYEeTaTeIIbHOE
CBOMCTBA CIOKECHHUS
U YMHOKECHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHMUS.
Jlenurenu

Y KpaTHBIE YMCIIa,
pa3yioKeHue yncia
Ha MHOXXUTECIIU.
Jlenenue

¢ octatkoM. IIpocTrie
1 COCTaBHBIE YHCIIA.
[Ipuznaku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

Crernenpb

C HaTypaJIbHBIM
ITOKa3aTEIIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAJIOK JICMCTBUU.
PenieHne TEKCTOBBIX
3aJla4 Ha BCE
apupMeTuYeCcKue

U PUMEHATH NPaBUJIA IPeoOpa30BaHUs YUCIOBBIX
BBIPA)KEHU HA OCHOBE CBOMCTB apu(METUYECKUX IEUCTBUIA.
HccsienoBaTh YnCI0BbIE 3aKOHOMEPHOCTH, BbIIBUTATH

1 000CHOBBIBATH IMNOTE3bI, GOPMYTHPOBATH 0000 LICHUS
U BBIBOJABI 110 PE3yJIbTATAM IPOBEAEHHOTO UCCIIEIOBAHMS.
@opmMyJIMpPOBATH ONpeIeseHUs ICUTENS U KPaTHOTO,
HA3bIBATh JICTIUTEIN U KPATHBIE YUCIA; PAaCIO3HABATH
IIPOCTHIE U COCTAaBHBIE UNCIa; (POPMYJIHPOBATH

U MPUMEHATHh NPU3HAKH JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUTh OCTAaTKH OT JICJICHUS U HETIOJTHOE
4acTHOE.

Pacno3zHaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 HATypaJbHBIX YHCIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEDPBI, CTPOUTH BBICKA3BIBAHHUSA U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaThs MaTeMaTH4YeCKHE NPEAI0KEHUS

C IIOMOILBIO CBA30K «H», «WIN», «ECIH. .., TO...».

Pemathb TeKCTOBbIE 33/1a4u apU(YPMETHUECKUM CIIOCOO0M,
HCII0JIB30BaTh 3ABHCHUMOCTH MEX]ly BETMYMHAMU (CKOPOCTB,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Jp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIMUBATDH 3aBUCUMOCTH MEX/y BEJIMYMHAMM,
CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYKIACHHM.
MoaeaupoBaTh X0 PELICHUS 331a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBMKCHUC
Y MIOKYTKH

CXEMBI, TAOIUIIEL

IIpuBoauTh, pa3zdéupaThb, OLEHUBATDH PA3JIUYHbIC PELICHUS,
3aMKCH PEIIEHUI TEeKCTOBBIX 3a/1a4.

KpuTnueckn onieHMBaTh MOJTYYEHHBIN pe3ybTarT,
OCYLECTBJISAITH CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.

PemaTsh 3a1a41 ¢ OMOIIBIO ITepedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBHCH C HCTOPHUEH pa3BUTHUS apUPMETHKU

Harnsinaas reomerpus.
JIMHUY HA TJIOCKOCTH

12

Touka, psimasi,
OTPE30K, JyY.
JlomaHas.
N3mepenne miiHbI
OTpE3Ka,
METPUYECKHUE
CJIMHULIBI
U3MEPEHUS IJTUHBI.

OKpYX HOCTb U KPYT.

[IpakTnueckas
pabora
«Iloctpoenue y3opa
U3 OKPYKHOCTEN.
VYron. IIpsmon,
OCTPBIi, TYTIOU

Y Pa3BEPHYTHIN
yribl. U3mepenune

Pacno3HaBaTh Ha yepTe)kKaxX, pUCYHKAX, OMMCHIBATD,
MCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300pa’KaTh C TIOMOIIIbIO
YEepTEKHBIX HHCTPYMEHTOB: TOUKY, MIPSAMYI0, OTPE30K, JIyY,
yroJ, JIOMaHyt0, OKPY>KHOCTb.

Pacno3naBaTh, IpUBOIMTH NPUMeEPbI 00HEKTOB peaTbHOTO
MHpa, UMEIOIINX (OPMY HU3yUCHHBIX GUTYD, OIEHUBATH UX
JIMHEWHBIC PA3MEPBHI.

Hcnoab30BaTh JMHENKY U TPAHCHOPTUP KAaK HHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHUS: M3MEPSATH JIJIMHY OTPE3Ka,
BEJIMYKMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOU JUUIMHBI, YIOJI,
3a1aHHOM BEJIMYHHBL;, OTKJIAABIBATH IUPKYJIEM PaBHbBIE
OTPE3KHU, CTPOUTH OKPYKHOCTH 3aIaHHOTO pajuyca.
H300pakaTh KOHOUTYpALIUN TEOMETPUICCKUX (HUTYP

13 OTPE3KOB, OKPYKHOCTEN, UX YaCTEW HAa HEIIMHOBAHHOMN

U KJIE€T4aTO Oymare; nmpeaiarathb, ONMMUCHIBATH H 00CYKAaTh
CI0CO0bI, AJITOPUTMBbI TIOCTPOCHUS.

Pacno3HaBaTh M H300pakaTh Ha HEJIMHOBAHHOU
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YIJIOB.
[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

U KJIETYATOM Oymare mpsiMoii, OCTpbIii, TYHOM, pa3BepHYTHII
YIJIBl; CPABHUBATH YTJIbL.

BuIuncJasATh JUIMHBI OTPE3KOB, IOMAHbIX.

IloHnMaTh ¥ MCO/IB30BATH NPH PEeLICHUHU 32124
3aBHCMMOCTH MEXIY €AUHULIAMUA METPUYECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPa’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBath Gurypsl u KOHPUTYpaLUU, UCTIONb3YS

1 pPOBBIE PECYPCHI

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIE
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue 1pooeil.
CrioxxeHue

Y BEIYUTAHUE
OOBIKHOBEHHBIX
npobeit. CmenanHas
Ipo0b. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIE TpOoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJEPIKANTUX
npoou. OCHOBHBIE

MopeaupoBath B rpaduueckoii, mpeaMeTHon dpopme,

C TIOMOIIbIO KOMIIBIOTEPA MOHATHS U CBOWCTBA, CBA3aHHBIC

¢ 0OBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOYUBAHUS JPOOCH.

HN300paxkaTh 0OOBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJIMHATHOM MPAMOM; MCMOJIb30BATh KOOPIAUHATHYIO
NPSIMYIO JIJIs1 CpaBHEHUs TpOoOeH.

®opmyIHpPOBATH, 32ANIMCHIBATH C IOMOUIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU 7151 COKpAIICHUS IpoOe U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTaBasiTh cMENIaHHYIO APOOB B BUJE HEMPABUIbHON

Y BBIJIEJATH LETYI0 YaCTh YUCJIa U3 HEMPAaBUILHOU APOOH.
BoinosiHaTs apudpmMeTudeckue aeiicTBUs

C OOBIKHOBEHHBIMU JIPOOSIMU; MPUMEHATH CBOHCTBA
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3a/laud Ha Jpoou.
[Ipumenenue OykB
JUIS 3aIACH
MaTeMaTUYECKUX
BBIPAXCHUU

Y MIPEIJIOKECHU N

apupMeTUUECKUX JEeUCTBUHN JJIsI palliOHATU3ALUN
BBIYKCIICHUM.

BbINOJHATH NPUKUAKY U OLEHKY PE3YyJbTaTa BEIYMCIICHUIT;
npeaiaratb i NPUMEHSATh IPUeMbI IPOBEPKH BHIYUCICHUN.
IIpoBoauTh Mcc/ie0BAHUS CBOWUCTB IpoOeEi, onupasich

Ha YKUCJIOBBIE DKCTIEPUMEHTHI (B TOM YHUCJIE C TTOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaThb UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA

0 IpOo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS 1 OTPUIIAHUS BBICKA3bIBAaHUM.

PemaTh TEKCTOBBIE 3a]1a4H, COJIeprKaIle JPOOHBIC TaHHbIC,
Y 33/1a4M Ha HaXO0XJAEHUE YaCTH LEJI0T0 U LEJIOrO I10 €ro
4acCTH; BBISABJATH UX CXOACTBA M Pa3JIHYH.
MopaeaupoBaTh X0 pELICHUS 3aa4y C IOMOIIBIO PUCYHKA,
CXEMBbl, TaOJTHUIIBL.

IIpuBoauThH, pa30MpaTh, OLEHNBATH PA3JIMYHbIC PEILICHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/1a4.

Kputuveckn oneHUBATH MOJYYEHHBIN PE3YJIbTAT,
OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBUE YCJIOBHUIO, HAXOAUTH OLINOKH.
3HAKOMUTBHCS C HCTOPHUEI pa3BUTHS apUPMETHKU

Harnsigaas reomerpust.
MHOrOyrojapHUKA

10

MHOroyrojapHHKH.
YeTpIpexyroJibHUK,
MPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCNOJIb3Ysl TEPMHUHOJIOTHI0, H300PAKATH

C MOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMePbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,

22




denepanbHas padouas nporpamma | Marematuka. 5-9 kiraccel (0a30BbIi YPOBEHB)

pabora
«Iloctpoenue
MPSIMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpOHaMU

HAa HEJINHOBAHHOU
Oymare».
TpeyroapHuUK.
[Tmomane

U TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€ IUHULIBI
U3MEPEHHUS

1 (011601078
[TepumeTp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, OEHUBATh UX JUHECUHBIE PA3MEPHI.
Burunc/sTh: IEpUMETP TPEYTOJIbHUKA, TPIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYTOJbHBIC, TPSMOYTOJIbHbIE

Y TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HETMHOBAHHOW U KJIeTUaTOM OymMare KBaapar
Y NPSAMOYTOJIBHUK C 33JITaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBaThb cBOiiCTBA NIPSIMOYTOJIbHHUKA, KBAJIpaTa MyTeM
AKCTIEPUMEHTA, HAOIIOICHUSI, ©3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajJpaTa U MPSIMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTH4eCcKHe NMPeAJI0KeHUSI

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I.
Pacno3naBaThb HCTHHHEBIC U JIO)KHBIC BEICKa3bIBaHUS

0 MHOT'OYTOJIbHUKAX, MIPUBOAUTH MPUMEPbI

Y KOHTPHPUMEPBI.

HccnenoBaTh 3aBUCUMOCTD ILJIONIAM KBAApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHON CETKHU JJI IOCTPOECHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPAThI,
TPEYTOJIBHUKH; COCTABJISATH QUTYPHI U3 KBaJAPaTOB

U TIPSIMOYTOJILHUKOB ¥ HAXOJWTh UX IUIOIIAb, pa30UBaTh
(buUrypbl Ha NPSIMOYTOJILHUKH M KBaAPATHl K HAXOIUTh X
IUIOIIAb.

BoipaxaTh BeIMUHUHY TUIOMIANA B PA3JIUYHBIX €IUHHUIIAX
M3MEPEHUS] METPUUECKONU CUCTEMBI MEP, MOHUMATH

U UCI0JIb30BATH 3aBUCUMOCTH MEXIY METPUUYECKUMU
EUHULIAMU U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMepPaAMU PUMEHEHM I TTONAN
Y [IEPUMETPA B MPAKTUYECKUX CUTYaLUSIX.

Pemats 3a1auun U3 peanbHON )KU3HU, NPEAJIAraTh

1 00CYKAATh Pa3JIHYHbIE CIIOCO0BI PELIECHNUS 3a/1a4

JlecsTuunble ApoOU

38

JlecsiTuuHas 3aIUCh
npo0eii. CpaBHeHUE
JIECATUYHBIX
TpoOei.

JlenicTBus

C IECATHYHBIMHU
JPOOSIMH.
Oxkpyrienue
JIECATUYHBIX
TpoOei.

Penienne TEKCTOBBIX
3a/1a4, CoJepIKaIInX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBasiTh 1ECATUUHYIO APOOH B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JECATUUHBIX IPOOCH.

HN3o00paxkaTthb necaTHUHbIC APOOH TOUKAMU HA KOOPJIUHATHOU
IIPSMOM.

BbISIBASITH CXOACTBA M Pa3JIMuMsl IPABII apUPMETHICCKUX
JNEUCTBUI C HATYPAJTIbHBIMH YHUCIIAMU U IECATUYHBIMU
TpoOsiMU, OOBICHATH UX.

BoinosHATH apudmeTrueckue AeCTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHIKY M OI[EeHKY PE3yJibTaTa
BBIYHCJICHUM.

IIpumeHsITH cBOMCTBA apu(DMETHICCKUX JESHCTBUI

JUISl palliOHAIN3allUK BBIYUCIICHHI.

I[IpuMeHATH NPABUIO OKPYIJIEHUS JCCATUYHBIX IPOOEH.
IIpoBoauThH HCCJIETOBAHMS CBOMCTB IECATUYHBIX IPOOECH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE

C OMOILBIO KOMIIBIOTEPA), BBIIBUTATh TMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH NPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAaHUH.
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PemaTh TEKCTOBBIE 3a/1a4H, COAEPKAILUE APOOHBIE TaHHBIE,
Y Ha HaXO>KJIEHWE YacCTH LIeJIOTO U LEJIOTo 0 €ro 4acTH;
BBISIBJISITH UX CXOJACTBA U Pa3JIN4Ms.

MoaeaupoBaTh X011 PEIICHUS 3a/1a4U C TOMOILBIO PUCYHKA,
CXEMbl, TaOJIUILIBI.

IIpuBoauTh, pa3zdéupaTh, OLEHUBATDH PA3JIMUYHbIC PELICHUS,
3aMKCH PEIIeHUI TEeKCTOBBIX 3a/1a4.

OnepupoBaTthb IpOOHBIMU YHCIAMU B PEAIbHBIX KU3HEHHBIX
CUTYalUsX.

KpuTnyeckn oneHMBaTh MOJTYYSHHBINH pe3ybTaT,
OCYIIECTBIISITH CAMOKOHTPOJIb, POBEPSISi OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOAUTh OLUIMOKH.
3HAKOMHUTBHCH ¢ HCTOPHEH pa3BUTHS apUPMETUKU

HarnsigHast reoMeTpusi.
Tena u durypsl
B TIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o0paxkenue
MHOT'OTPAHHHUKOB.
Monenu
IIPOCTPAHCTBEHHBIX
TeJL.
[IpsAMOYTOJIBHBII
napajuiejenunes,
Ky0. Pa3BepTku kyOa
U napaJijiesyenumena.
[IpakTnueckas
pabora «Pa3BepTka
KyOa».

Pacno3naBaTh Ha YyepTeKaxX, pUCYHKAX, B OKPY:Kal0IeM
MHpe TIPSIMOYTOJIbHBIN Napaliiesienumne, Kyo,
MHOTOTPaHHUKH, ONUCHIBATDH, HCIOJIb3Ys TEPMUHOJIOTHIO,
OlIEeHMBATD JIMHEHHBIC Pa3MEpHI.

IIpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOITUX
¢dbopMy MHOTOTpaHHHUKA, MPSMOYTOJIBHOTO MapajieJienunesa,
KyoOa.

M300pa:kaTh Ky0 Ha KiIeT4aTOM Oymare.

HccaenoBaTh cBoiicTBa KyOa, IPSIMOYTOJIBHOTO
napajiesielnune1a, MHOrOTpaHHUKOB, UCTIOJIb3YSI MOJEIIH.
Pacno3HaBaTh U H300paxkaTh pa3BepTKU KyOa

U TIapaJiIeNIeTInIe 1a.

MogaeaupoBaTthb Ky0 U napasienenunes] u3 0ymaru u npounx
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O6mneM kyo0a,
PSIMOYTOJIBHOTO
napasiesenuneia

MaTepHuanoB, 00BSICHATH CIIOCO0 MOICINPOBAHUS.
HaxoauTh u3MepeHus, BBIMUCISITH IUI0IIA b TOBEPXHOCTH;
00beM Kyba, IpsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIeI0BATH 3aBUCUMOCTh 00beMa Ky0a OT JIJTUHBI €ro
pebpa, BBIIBUTATH U 000CHOBBLIBATH THIIOTE3Y.
Hao0aroaaTh 1 IPOBOAUTH AHAJIOTHH MEK/TY TTOHATUIMHA
IJI0IAIU U 00beMa, MEPUMETPa U TUIONIAU TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIC BBICKA3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOAUTH MPHUMEPHI U KOHTPIIPUMEDPHI,
CTPOMTH BBICKA3bIBAHMS ¥ OTPUIIAHHS BHICKA3bIBAHHIA.
PemaTsh 3a1a4u u3 peaibHOMN KU3HA

[ToBTOpeHue n 06001ICHIE

10

[ToBTOpEHHE
OCHOBHBIX MOHSTUMN
¥ METOJIOB Kypca

5 KJacca,
000011eHE 3HAHUHA

BopIyucasTh 3HAUCHUS BBIPAXKEHUMN, COAEPIKAIINX
HaTypaJbHbIC YKCIIa, OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH,
BBITIOJIHSATH MTPE0Opa30BaHUS YUCEN.

Br10upaTh c11oco0 cpaBHEHUS YUCEN, BBIYNCICHUM,
NPUMEHATH CBOIiCTBA apU(METHUCCKUX JACHCTBUIMA

JUISl palliOHAIN3alMK BEIYUCIICHUH.

OcymecTB/IsATh CAMOKOHTPOJIb BBIIIOJIHIEMBIX JEUCTBUN
Y CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JIJIs1 PEIICHUS 3a]1a4 U3 APYruxX
y4eOHBIX TTPEMETOB.

Pemath 3a1a4u pa3HbIMH CII0CO00aAMH, CPABHUBATD CIIOCOOBI
pellieHNs 33]]auy, BLIOMPATh PAIMOHAJIBHBIN CIIOCO0

OBILEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KJIACC
HanmenoBanue pasaena |(KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue

HatypanbsHble uncna 30 Apudmernueckue BoinoHATH apudgMeTnyecKue 1eiicTBUS C MHOTO3HAYHBIMU
NeUCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTb 3HAYEHHU S YHCIOBBIX
C MHOT'O3HaYHBIMH BBIPAKEHU CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIAATH
HaTypaJbHBIMU 3HAYeHMS BBIPAKEHUHN, COEPIKALUX CTEIICHH.
yuciaMy. Yuciosele | BBINOIHATH NPUKUIAKY U OLEHKY 3HAYCHUI YUCIOBBIX
BBIpA)KEHUS, BBIPKEHU I, IPUMEHSATh MPUEeMbI IPOBEPKH PE3yibTaTa.
NOPSAJIOK JIEHCTBUH, Hcnonb3oBaTh NP BHIYUCIEHUAX [1E€PEMECTUTEITHHOE
UCTIOJIb30BaHUE U COYETaTeIbHOE CBOMCTBA CIOXKEHUS U YMHOKEHUS,

cKoOOK. OKpyTIiIcHHE
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHBIE
YHCa; HauOOIbIINN
OO NEeNnnuTEIh

Y HaMCHBIIICE
oO1ee KpaTHOE.
JlenuMocTh CyMMBI

U TIPOU3BECICHHS.
[enenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a71a4

pacnpeneauTeNbHOE CBOMCTBO YMHOKEHNS OTHOCUTEIBHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIE HKCIIEPUMEHTHI, BBIIBUIATH U 000CHOBBIBATH
THNOTE3BI.

@opmMyIHpPOBATH ONpeIeJIeHUsl ICTUTENS U KPAaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 001Iero
KPaTHOTO, ITPOCTOTO ¥ COCTaBHOTO YMCEIT; UCTOJIB30BATh ATU
MOHATHUA MPU PEUICHUHU 3a]a4.

[IpuMeHATH AJTOPUTMBbI BRIYUCICHUS HAMOOIBIIETO 00IIIETo
JEJUTENS] U HAMMEHBIIIETO 0011Iero KPaTHOTO JIBYX YHCEIl,
aJITOPUTM Pa3JI0KEHUS YUCia Ha TPOCThIe MHOKUTEIIH.
HccaenoBaTh yCI0BUS JSTUMOCTH Ha 4 1 6.

HccaenoBath, 00cyxkaaTh, pOpMYJIUPOBATH
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1 000CHOBBLIBAThH BBIBO/JI O YCTHOCTHU CYMMBI, ITPOU3BCACHUS:

JBYX YETHBIX YUCEJN, IBYX HEYETHBIX YNCIIE, YETHOTO
Y HEYETHOTO YUCE.

HccaenoBath CBOMCTBA JEIMMOCTU CYMMBI U IIPOU3BEICHUS
YUCEl.

IIpuBOAMTH MPUMeEPBbI YHUCEI C 33/IaHHBIMU CBOMCTBAMH,
PACIO3HABATH BEPHbIC M HEBEPHbIE YTBEPKICHUS

0 CBOIMCTBaXx YMCEN, ONPOBEPraTh HEBEPHBIC YTBEPKACHUS

C IOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKHe NPENJI0KEHUA

C TOMOIIBIO CBSI30K «H», KUIIH», ECIH..., TO...».

Pemath TEKCTOBBIE 33]]a4H, BKIFOYAIOIINE MTOHSITHUS
JETUMOCTH, apU(PMETUYECKUM CITIOCOOOM, UCTIONIE30BATh
nepebop BceX BO3MOXKHBIX BAPUAHTOB.

MogaesupoBaTh X0/ pELICHHS 33Ja4H C IOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauThH, pa30MpaTh, OLEHUBATH PA3JIUYHbIE PEUICHUS,
3allUCU PEIIEHUN TEKCTOBBIX 3a4ay.

Kpurnuyeckn oneHMBAThH MOJIYYECHHBIN PE3yJIbTAT, HAXOAUTH
OLIMOKH, OCYIIECTBIATh CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsigaas reomerpust.
[IpsiMbIEe HA IJIOCKOCTH

[leprieH MKy pHBIE
psIMBIE.
[lapannenbHble
psIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha yepTe)kKax, pUCYHKaX Cllydau B3aHMHOTO
PAacmoJIOKEHHS JBYX MPSMBIX.

MN300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeT4YaTol Oymare JiBe MepeceKaronnecs
MpsIMbIE, IBE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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JIBYMsI TOUKaMH,
OT TOYKHU J10 IPSIMOH,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

NEPNEHANKYISIPHYIO TaHHOM.

IIpuBoAMTH NpUMeEPbI NAPALIENBHOCTH

Y NIEPIEHAUKYJIIPHOCTHU MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MTEPIICHIUKYIISIPHBIE

Y TIapajuiesIbHbIE CTOPOHBI.

HN300paxkaTh MHOTOYTOJIBHUKH C NapAJIJIEIbHBIMU,
NEPNEHAUKYJISPHBIMA CTOPOHAMM.

Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKHU
110 TIPSIMOM, JIMHY ITYTH HAa KBAaJPaTHOM CETKE, B TOM YHUCIIE
UCIOJIb3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBLIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpodH,
COKparlieHue 1pooei.
CpaBHeHUe

U YIOPSIIOUNBaHUE
TpoOeit.
Jlecatuunblie 1poou
U METpUYECKasl
cucTeMa Mep.
Apudmernaeckre
JICUCTBHS

¢ OOBIKHOBEHHBIMU
U JECITUYHBIMU
TPOOSIMHU.
OTHomIeHHUE.

CpaBHMBATB M YIIOPSII0YMBATH IpOOH, BLIOMPATH CIIOCO0
CpaBHEHHS IPOOCH.

IlpeacTaBasiTh AeCATUYHBIC APOOU B BHJI€ OOBIKHOBEHHBIX
npo0eil 1 0OBIKHOBEHHBIE B BUJIC JICCSITUYHBIX, HCIOJb30BATh
IKBUBAJIEHTHbBIE MPeACTABJIEHUNA APOOHBIX YHCEIT IIPU UX
CpPaBHEHUHU, MIPU BHIYUCICHUSX.

Hcnoab30BaTh JeCATUYHBIC IPOOH IpH ITPeoOpa3oBaHUN
BEJIMYMH B METPUYECKOM CUCTEME MEP.

BoinosHaTs apudpMeTudeckue aeiicTBUs

C OOBIKHOBEHHBIMHU U JACCATUYHBIMU JPOOSIMHU.

BbI4uCIATh 3HaYCHUA BBIPAXKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH, BBITIOIHIThH
npeoOpazoBaHus aIpobOeH, BLIOMPATH CIOC00, MPUMEHATH
cBoiicTBa apu(METHUSCKUX ACHCTBHM JIJIs1 pallHOHAIA3AIIAH
BBIYHCJICHUM.

CocTaBJasATh OTHOIICHUS U IPONOPIUHU, HAXOAUTH
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JleneHne B JaHHOM
OTHOIIICHUHU.
Macmra0,
POTIOPLIUSL.
[ToHsATHE NIpOLIEHTA.
Breruucnenue
MPOLICHTA

OT BEJIMYMHBI

Y BEJIMYMHBI 110 €€
MIPOLICHTY.

Penienre TeKCTOBBIX
3a71a4, CoAepKaLIUX
JpOOU ¥ TPOIEHTHI.
[IpakTryeckas
pabota «OTHOIIEHHE
JUIMHBI OKPYKHOCTH
K €€ JUaMeTpy»

OTHOIIICHUE BETUYHH, ACIUTh BETUYNHY B TaHHOM
OTHOIIICHUH.

HaxoauTh 3KCTIePUMEHTAJIbHBIM IIyT€M OTHOIIECHUE JITTHHBI
OKPY>KHOCTH K €€ TuaMeTpy.

HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEINYHH,
HAXOMTh MacIITad MiIaHa, KapThl U BEIYUCIIATH PACCTOSTHHSA,
UCIOJIb3Ys MacITao.

OO0BSICHATH, YTO TAKOE MPOIICHT, YITOTPEOIATH 000POTHI peuH
CO CJIOBOM «ITPOLICHT.

BoIpakaThb IPOIEHTHI B POOSX U APOOU B MPOIICHTAX,
OTHOIIICHHUE JIBYX BEIMYMH B IMPOIICHTAX.

BBIYHCJIATH TIPOICHT OT YUCJIA U YUCIIO TIO0 €T0 MPOICHTY.
OKpyriasiTh ApoOH U MPOICHTHI, HAXOIUTh MPUOIKCHUS
qHCe.

PemaTtp 3a1a4m Ha 4YaCTH, IPOIICHTHI, IPOTIOPIINH,

Ha HaX0XJICHHUE IPoOH (TPOILIEHTA) OT BETUYHHBI U BETMUUHBI
1o ee ApoOu (IIPOLEeHTY), ApoOH (IIPOLIEHTA), KOTOPHIH
COCTaBJISICT OJIHA BEITUYHMHA OT JPYTOH.

IIpuBoauTH, pa3dUpPaTh, OLIEHUBATDH PA3TUIHBIC PEIICHUS,
3aMucH pelIeHUu TeKCTOBBIX 3a/1ay.

N3BaexkaTs uHpoOpMALNIO U3 TAOIUII U JUATPAMM,
WHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC, ONIPEICIIAT
HauOOJBIIIee U HAUMEHBIIIEE U3 MPEACTABICHHBIX JaHHBIX

Harnsigaas reomerpust.
Cummerpus

OceBas cuMMeTpHS.
LenTpanbHas

Pacno3HaBaTh Ha yepTekax U U300pAKEHUSAX, H300PakKATH
OT PYKH, CTPOUTH C IOMOIIBI0 UHCTPYMEHTOB (PUTYpy
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CUMMETpUSL.
IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBast
CUMMETPUSD.
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JOMaHy0, TPEYTOJbHUK, IPAMOYTOJIbHUK,
OKPYXHOCTb ), CAMMETPHUYHYIO TaHHON OTHOCUTENIbHO
IIPSIMOM, TOUKHU.

Haxoaute npuMepbl CUMMETPUU B OKPYKAOIIEM MUPE.
MopeaupoBathb U3 6ymaru ase (GUrypbl, CAMMETPHUUHBIE
OTHOCUTEJIBHO NPSAMOM; KOHCTPYMPOBATh T€OMETPUYECKUE
KOH(UTypalliy, UCIIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C TOMOLIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YyUYEHHBIX (DUTYD, CBSI3AHHbBIE

C CUMMETpPHE, UCTIONIB3Ys KCIIEPUMEHT, HAOJI0/IeHHE,
MOJICJIUNPOBAHUE.

O00CHOBBIBaTh, OIIPOBEPIaTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPHUH QUTyp

Bripaskenus ¢ OykBaMu

[Ipumenenue OykB
JUIS 3alUCHU
MaTeMaTUYECKHUX
BBIPAXKCHUI

Y TIPEIJIOKEHUM.
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIE
MO/ICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAXOXJICHUE

Hcnoan3oBaTh OyKBBI [17151 0003HAYEHUS YHUCE, TIPU 3aIMUCH
MaTEMaTUYECKUX YTBEPKIACHUH, COCTABISATh OYKBEHHBIE
BBIPA)XEHUS 110 YCIOBUIO 3aa4H.

HcciienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUIsl MX 3aITUCH.

BbI4uCaSTh YMCI0BOE 3HAUEHNE OYKBEHHOT'O BBIPAKEHUS
IpH 33JaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NpsIMOYTOJIbHUKA, KBAJIpaTa; IJIMHBI OKPYKHOCTH, TIOIIATU
KpPyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmysam.
CocTaBiasaTh popMyJibl, BEIPAKAIONINE 3aBUCUMOCTU MEKTY
BEJIMYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHUE; 1ICHA,
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HEU3BECTHOI'O KOJIMYECTBO, CTOUMOCTb; POU3BOJUTEIBHOCTbD, BpEMS, 00BEM
KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMYJIaM.
Dopmyiibl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUA
Harnsgnas reomerpusi. 14 YeTbIpexyrojibHUK, MN3006paxkaTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBHI C HCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIbHUKOB. | YETBIPEXYI'OJIbHUKU C 3aJaHHBIMU CBOWCTBAMU:
[IpsAMOyronbpHUK, C MapaJlIeIbHBIMU, NIEPIICHAUKYIISPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
TUaroHaiei.
H3mepenue yrios.
Bunsl
TPEYTOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHHUKA.
[Tnomank Gpurypsi.
DopmyIibl
IepuMeTpa

Y TIOIIAaU
PSMOYTOJIBHUKA.
[TpubnmnxeHHoe
V3MEPEHHE IO aN
¢buryp.
[IpakTrueckas

CTOpOHAMH, MPSMBIMH YTJIAMH U AP., PABHOOESAPECHHBIHI
TPEYTOJIbHUK.

IIpennarare U 00CYKIAaTh CIOCOOBI, AJITOPHUTMBI
MOCTPOEHUS.

HccaenoBathb, HCIOIB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHUE, CBOMCTBA MIPSIMOYTOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEYTOJIBLHUKH.

O00CHOBBIBaTH, OIIPOBEPraTh C IOMOUIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O MPSMOYTOJIbHUKE, KBaAPATE, PACIIO3HABATD
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

H3MepATH U CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCIO3HABATH OCTpPbIE, MIPSMBbIE, TYIIbIE, PA3BEPHYTHIE YIJIbL.
Pacno3naBarh, H300paxaTh OCTPOYTOJIbHBIN,
NPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BoI4ucasTh NepUMeTp MHOTOYTOJIbHUKA, IJI0I1A]b
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pabora «ILmomans
KpyTra»

MHOT'OYTOJIbHUKA pa30MeHNEeM Ha MPSIMOYTOJIbHUKH,

Ha paBHbIE (DUTYPBI, UCTIOJIB30BATh METPUUECKUE €TUHUIIBI
U3MEPEHUS JUIMHBI U TUIOIIAIH.

Hcnoab3oBaTh NpubINKEHHOE U3MeEpeHHne JJTUH

W TUIOIAJIeH Ha KJeT4aTon Oymare, mpuOJIMKeHHOE
U3MEPEHUE JUTMHBI OKPYKHOCTH, TIJIOMIAIA Kpyra

[ lo1oKUTEIHLHEIE
Y OTpHUIIATEIIbHBIC YHCIIA

40

Llenbie uncna.
Monyis yucia,
reoMeTpruYecKast
UHTEPIPETALIHSI
MoyJisi. UucaoBbie
MIPOMEKYTKH.
[TonoxxutenpHbIC

Y OTpUIIATEIIbHBIC
yucna. CpaBHEHHE
MTOJIOKUTEIIBHBIX

U OTPHUIIATEIIbHBIX
YHCEIL.
Apudmernaeckre
JICUCTBUS

C MOJIOKUTECIbHBIMHU
U OTpHUIIATEILHBIMHU
YHCIIAMU.

PenieHne TeKCTOBBIX
3ama4

IIpuBoaAMTH NpUMeEPHI UCIIOJIB30BAHUS B PEATIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCET.

HN300paxaTh 11€71bI€ YNUCIIA, OJIOKUTEIBHbBIC

Y OTpULATENIbHBIE YMCJIa TOYKAMHU HA YUCJIOBOM MPSMOH,
HCI0JIb30BATh YUCJIOBYIO MPSIMYIO JJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH NpaBUJIa CPABHEHUS, YIOPAA0UNBATH 1ICJIbIC
YHUCJIa; HAXOAMTh MOJYJIb YUCIIA.

@®opMyIMPOBATH MPABUJIA BEIYUCIICHUS C MOJIOKUTEIbHBIMU
Y OTPUIIATEIILHBIMU YHUCJIAMHU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COEPKAIINX JICUCTBUA

C MOJIOXKUTEJILHBIMU U OTPULIATEIILHBIMU YU CIIAMM.
IIpMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

JUISL TIpeoOpa3oBaHus CYMM M IPOW3BEICHUM
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[IpencraBiieHrne TaHHBIX

[IpsamoyronpHas
cucTeMa KoopJauHaT
HAa TJIOCKOCTH.
Koopannatel Toukn
Ha TJIOCKOCTH,
aOcrucca

U OpJIUHATA.
Cronbuatsie

U KPYTOBBIC
JMarpaMMBl.
[IpakTrueckas
pab6ora «IlocTpoenue
IarpaMm».
Peuienne TekcTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,
IIPEICTABICHHbBIE

B TA0JIHUIIAX

U Ha JuarpaMmax

OO0BSICHATH M WJVIIOCTPUPOBATH MOHSATHE TIPSIMOYTOJIbHON
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJAMHATHOM INIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cToI0UATHIE U KPYTOBBIC IUArPAMMBI;
HHTEPNPETUPOBATH JIAHHBIC; CTPOUTH CTOJIOUATHIC
JTHarpamMMBbl.

HUcnoab3oBaTh HHGOPMALUIO, TPEJICTABICHHYO

B Ta0JIMIIaX, HA JUArpaMMax JIJIsl peIIeHUs TeKCTOBBIX 3a1a4
Y 3a]1a4 U3 peajgbHOU KU3HU

Harmsinaas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpsAMOYTOJIBHBII
napajuiejenunes,
KyO, mpu3Ma,
nupamu/ia, KOHycC,
WIAHJIP, TI1ap

u cepa.
N3o0paxenue

Pacno3HaBaTh Ha yepTexKax, pUCYHKaX, ONUChIBATH
nupaMuy, Opu3My, HAIUHIP, KOHYC, I1ap, M300PpaxKaTh UX
OT PYKH, MOJEJIUPOBATH U3 OyMaru, MjaacTUINHA, TPOBOJIOKH
u 1p.

IIpuBoauTH NpUMePBI OOBEKTOB OKPYKAIOIIETO MUPA,
UMEIOIINX POPMbI Ha3BaHHBIX TE.

Hcnmoab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TPaHb,
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumeps
pa3BepTOK
MHOTOI'PaHHUKOB,
MUJIUHIPA U KOHYCA.
[IpakTnueckas
pabota «Co3ganue
MOJIEJIEN
IIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue oobeMa;

€ IMHUIIBI U3MEPECHHUS
obbema. O0beM
IPSIMOYTOJIBHOTO
napajuieNienunena,
Ky0a, hopMyJIbI
obbeMa

OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, pa3BEPTKa.
HN3yuaTh, UICTIOJIB3YS SKCIIEPUMEHT, HA0II0/ICHUE, U3MEPEHUE,
MOJICTMPOBAHKE, B TOM YHCJIC KOMITBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA HA3BaHHBIX TEJI, BHISIBJIATH CXO0JCTBA

U Pa3JINYMsl: MEXTYy MUPAMUJION W IPU3MON; MEKITY
IIUIAHIPOM, KOHYCOM H IIIapOM.

Pacno3HaBaTh pa3BepTKHU napasjesenumnena, Kyoa, mpusmsl,
TUPaMUJIBI, KOHYCa, ITWINHIPA; KOHCTPYHMPOBATh JaHHBIC
TeJa U3 pa3BEePTOK, CO3/IaBaTh UX MOJICIIH.

Co3naBaTh MoeJIM IPOCTPAHCTBEHHBIX PUTyp (13 Oymaru,
MIPOBOJIOKH, TUIACTUIIMHA U AP.)

HN3mepsiTh HA MoeIsIX: ITTMHBI peOep MHOTOTPAHHUKOB,
JTMaMeTp 1apa.

BoiBoauTh (hopmysry o6beMa IpsiMOYTOJILHOTO
napasuiesienumne/a.

Boruucasth no popmysiam: o6beM MPSIMOYTOIBHOTO
napaiesienumnenia, Kyoa; UCIoJIb30BaTh €IMHULIBI H3MEPEHUS
00beMa; BLIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaijIeNIeUIEI0B; peliaTh 3a1a4M C PECAUTbHBIMU JaHHBIMU

[ToBTOpEeHUE, 0000IICHME,
CHCTEMATH3ALUS

20

[loBTOpEHNHE
OCHOBHBIX MOHSATHHN
Y METOJIOB KYPCOB
5 1 6 KJ1accoB,
0000111eHHE

BbI4uCIATh 3HaYCHUA BBIPAKCHUM, COJEPKAIIUX
HATypAIbHbIEC, LIEJIbIE, OJIOKUTEIIBHBIEC U OTPUIIATEIILHBIC
qucia, OOBIKHOBEHHBIC M ICCATUYHBIC IPOOH, BBITIOJIHSITH
npeoOpa3oBaHus YUCET U BHIPAKCHUM.

Bri0upats ¢nnocod cpaBHEHHS YUCEN, BBIYUCIECHUM,

35




denepanbHas padouas nporpamma | Marematuka. 5-9 kiraccel (0a30BbIi YPOBEHB)

U CUCTEMaTU3alus
3HAHUU

NPUMEHSITh CBOMCTBA apU(PMETUUECKUX ACHCTBUI

IUI pallMOHAIM3ALUY BBIYUCIICHUN.

Pemiateb 3aga4m U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul peLeHus 3a1ad U3 Apyrux
IIPEIMETOB.

PemaTh 3a1a4u pa3HbIMHU CIOCO0AMHU, CDABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4u.

OcyuecTBJIATH CAMOKOHTPOJb BBITIOJHIEMBIX 1E€MCTBUM
Y CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN

OBUIEE KOJIMYECTBO
YJACOB I1IO ITPOI'PAMME

170
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBAsSIeTCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 0Opa3oBaHUS:
OHa oO0ecleunBaeT HW3Y4YEHUE IPYIUX AUCHUIUIMH, KaK €CTeCTBEHHO-HAyYHOI'O, TaK
Y TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOAUMO JIJIsl TPOJIOIKEHUS 00pa3oBaHUus U
B TIOBCETHEBHOW »ku3HU. Pa3BuTue y 0Oy4aromuxcss HayYHBIX MPEIACTaBICHUM O
MPOUCXOKACHUN M CYIIHOCTH anreOpanyeckux aOCTpakiuid, Croco0e OTpaKeHUs
MaTeMaTHYEeCKOM HayKOW SIBJIEHUW M TMPOILIECCOB B MpUPOjAEC M OOIIEeCTBE, pPOJHU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(GbopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS] U KAYECTB MBIILUICHUS, HEOOXOIUMBIX IS
aJlanTallid B COBPEMEHHOM IM(ppoBOoM oO1miectBe. M3ydenue anreOpsl oOecrieunBacT
pa3BUTHE yMEHUs HaOII0JaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBHUST W BBIBOJBI, (opMynupoBaTh yTBepxkaeHUs. OcCBOeHHE Kypca anreOpsl
oOecrieurBaeT pPa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYaroNIUXCS: OHH HCIOJIb3YIOT
JNEyKTUBHBIE W WHIYKTHBHBIE pacCyXJACHUS, O0000IIeHME W KOHKPETU3AIHUIO,
a0cTparupoBanue u aHasoruto. OdydeHue anredpe npesarnonaraeT 3HaYUTEIbHbIN 00BeM
CaMOCTOSITEIILHON JIESITEIHHOCTH OOYYarOUIUXCS, TIOITOMY CaMOCTOSITEIbHOE PEIIeHUe
3a/1a4 SBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIA O0YUSHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHUMAIOT COACPKATEIBHO-METOIUYECKUE JUHUU:
«Hwucna v BEIYUCICHUNY, «ANTeOpandecKrue BEIPAKCHHS», « Y paBHEHUS U HEPABCHCTBAY,
«DOyukuum». Kaxmas w3 3THX COAEPKATEIBHO-METOJIMYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUHU TPEX JIET M3YyUYEHHUS Kypca, B3aUMOJCUCTBYS C IPYTMMH €ro JUHUsAIMHU. B
X0JIe M3y4eHUs] Yy4yeOHOTOo Kypca OOydJaromMMCsl TPUXOIUTCS JIOTUUECKH PAacCyKIaTh,
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM SA3bIK. B CBSI3M C 3TUM B MpPOrpamMmy
y4aeOHOro Kypca «Anredpa» BKIIOUYCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEIACTAaBICHHBIC
BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTH4YeCKoro oOpa30BaHMS W CIIOCOOCTBYIOIIHE
OBJAJICHUIO OOYy4YarolUMHUCA OCHOB YHHMBEpPCAJIBHOTO MAaTEMaTUYECKOrO SI3bIKA.
CopnepxaTeTbHOM U CTPYKTYPHOM 0OCOOCHHOCTBIO YUCOHOT0 Kypca «Airedpay sBisieTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM JIUISI TaJIbHEHIIIETO
M3y4YEeHUsT MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCS JIOTMYECKOTO
MBIIIJICHUS,, (OPMHUPOBAHUIO YMEHMS TMOJIb30BAaThCSA AITOPUTMAMH, a TaKkKe
MPUOOPETCHHUIO TIPAKTUYECKUX HABBIKOB, HCOOXOJMMBIX IS IOBCEIHCBHON >KH3HH.
Pa3zBuTre MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS CBSI3aHO
C palMoOHAIBLHBIMM W HPPAllMOHAIBHBIMU YHUCIAMH, (POpMUpPOBAHHEM MPEACTABICHUM
O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.
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ConepxaHue NIBYX alreOpanuecKux JIUHUA — «AJTreOpanuecKkue BBIPAKCHUS
U «YpaBHEHHs M HEPaBEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHHMIO Yy OOYYaIOIIUXCS
MaTeMaTHYECKOTO amnmapara, He0OX0IUMOTO [Tl PEIICHUS 3a/1a4 MaTeMAaTUKH, CMEKHBIX
NPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO 0O0IIero
oOpa3oBaHHs Y4e€OHBI MaTepuan TPYNIUPYETCs BOKPYT PallMOHAIBHBIX BBIPAKCHHI.
Anrebpa JOEeMOHCTPHpPYET 3HAYCHHE MATEMaTUKH KaK sI3bIKa IS TIOCTPOCHUS
MaTeMaTHYECKUX MOJIEIICH, OMMCaHUs TIPOIIECCOB U SIBJICHHUI peasibHOTO Mupa. B 3amaun
oOyueHus anredpe BXOAAT TaKKe JabHEHIIee Pa3BUTHE AITOPUTMUIECKOTO MBIIIUICHHUS,
HEOOXOJMMOTO, B YAacCTHOCTH, JUIsi OCBOCHHUS Kypca HH()OPMATHKH, W OBJIAJICHHE
HaBBIKAMH  JIEYKTUBHBIX paccyxkacHmii. [IpeoOpa3oBaHne CUMBOIBHBIX (QoOpM
CIIOCOOCTBYET pa3BUTHIO BOOOpaXEeHUs, ClIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPUECTBY.

Conmepxxanne (QyHKIMOHAILHO-TPAQUUECKONH JIMHUM HAIEJICHO Ha TMONydeHUE
OoOyJaromMMHCS 3HAHUK O QYHKIHMSIX Kak BaKHEUIIEH MaTeMaTH4eCKOW MOJIeIH
JUI OMMCAHHUS WM HWCCIENOBaHUS Pa3sHOOOPA3HBIX IMPOIIECCOB M SIBICHHW B TPUPOJIE
u obmiectBe. M3ydeHne marepuaia CliOCOOCTBYET Pa3BUTHIO Y OOYYAIONMIUXCSI YMEHUS
MCTIOJh30BaTh Pa3IMYHbIC BHIPA3UTEILHBIC CPEACTBA S3bIKA MAaTEMATHKH — CIIOBECHEIE,
CUMBOJIMYECKHE, rpauueckrue, BHOCUT BKJIa] B (POPMUPOBAHUE MIPEICTABICHHUIA O POJIH
MaTEMaTUKH B PA3BUTHU ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kilaccax M3y4aeTcsl yueOHbIM Kypc «Anredpay,
KOTOpBIM  BKJIIOYAeT CHEAYIOIIHe OCHOBHBIE pazaenbl  coaepxkaHus: «Yucna
U BBIYUCICHUS», «AJTeOpandyecKkue BBIPOKECHUs», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee YKMCIO YacoB, PEKOMEHJOBAHHBIX IS H3Y4YeHHs ydeOHOro Kypca
«Anredpa», — 306 gacos: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hezelnio).

COJEPKXAHUME OBYYEHMUA

7 KIIACC
Yucia 1 BbIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIC U IECSITHYHBIC, IEPEXO0J] OT OJHOM POopMBI 3anTUCH Ipoleii K
npyroil. IloHsATHe palMOHANIBHOTO YHWCIA, 3alKHCh, CPABHEHHUE, YIOPAIOYMBAHUE
palMOHANIBHBIX 4HceNl. ApudMeTHYecKue MEUCTBHUS C pAIlMOHATBHBIMU YHCIAMHU.
Pemenue 3amay n3 peaibHON IPAKTUKHA HA YaCTH, HA IPOOH.

CrermeHb ¢ HaTypaJdbHBIM TOKa3aTeJIeM: ONpeleseHUue, mpeodpa3oBaHue
BBIPOKEHW HA OCHOBE OIPEACIICHHS, 3alUCh OONBIINX YHucel. [IporeHTsI, 3amuch
MPOILIGHTOB B BHJE JIpoOW W ApoOM B BUAEC NPOIEHTOB. TpyW OCHOBHBIC 3aJadd Ha
MPOLIEHTHI, pEIlICHNE 3a]]a4 U3 PeaJbHON MPaKTUKH.

[IpuMeHeHue MPU3HAKOB JEIUMOCTH, Pa3I0KEHUE HA MHOXUTEIU HATypalbHBIX
qucen.

PeasnbHble 3aBUCUMOCTH, B TOM YHCJIE MIpsiMasi 1 oOpaTHas MpONOPIHUOHATBLHOCTH.
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AJiredpanyecKue BbIPaKeHUA

IlepemeHHBIE, YHCIIOBOE 3HAYCHHUE BBIPAXKEHUSA C IIEpEMEHHOW. JlomycTuMble
3HA4YEHUS NepeMeHHbIX. [IpencraBineHne 3aBUCHMOCTH MEXAY BEJIMYMHAMU B BHUIE
¢opmynbl. Berurcnenus no ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX BBbIPaKEHUMH,
TOKJIECTBEHHO paBHbIEC BBIPAKEHHUS, MTpaBUja NpeoOpa3oBaHMsl CYMM U MPOU3BEACHU M,
MpaBUJia PaCKPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBolICTBa CTENEHN C HATYPAJIbHBIM [1I0KA3aTEIIEM.

OnHowreHnsl u MHoOrowieHbl. CreneHp MHorowieHa. CllokeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOWICHOB. DOpPMYJIbI COKPAIIEHHOTO YMHOXEHUSA: KBaJgpaT CyMMBbI
u xBaapar pasHoctu. dopmyia pasHOCTH KBaaparoB. PasnokeHue MHOIOYICHOB Ha
MHOHUTEIH.

YpaBHeHUsS 1 HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOI0 YPaBHEHN,
peuieHrue JIMHEWHBIX YypaBHEHMH. (COCTaBI€HUE YpPaBHEHHMIl 110 YCJIOBHUIO 3aJayu.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMU M ero rpadpuk. Cucrema ABYyX
JMHEWHBIX YPaBHEHUH C ABYMs NepeMeHHbIMU. Perienne cucreM ypaBHEHUI criocobom
OACTaHOBKHU. [IprMepsI penieHus TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsmoii. UucnoBble MpOMEKYTKH. PaccTosHNE MEXTYy IBYMSI
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJWHATHOWU IUIOCKOCTH. IIpmmepsl rpadukoB, 3amaHHBIX dopmynamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsatne dhynkmuu. 'paduk ¢yskmuu. CBoiicTBa
byakumii. Jluneiitnas ¢ynknus, ee rpaduk. I'paduk dynkoum y = |x|. ['paduyeckoe
pEIICHUE JIMHENHBIX YPABHEHUN U CUCTEM JINHEUHBIX YPAaBHECHUM.

8 KUIIACC
Yucia 1 BBIYUCTICHUA

KBaapatusiit kopenb u3 uncina. [loastue o0 uppanronaibHoM uncie. JlecssTuanbie
NpUOIMKEHUST HppalMOHANBHBIX yucen. (CBoWCTBa apuU(PMETHUYECKUX KBAAPATHBIX
KOpHEH U MX NPUMEHEHHE K MPEeOoOPa30BAHUIO YNCIOBBIX BHIPAKEHUNU U BHIYMCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.

Crenens c 11eNIbIM MOKa3aTeneM U ee cBoMcTBa. CTaHaapTHAs 3aIUCh YHCIA.

Auredpanyeckue BbIPaKeHUs
KBagpaTHbiil TpexwiieH, pa3fioKeHUE KBAAPATHOTO TPEXWICHAa HAa MHOXKUTEIU.
Anrebpanueckasi 1poob. OCHOBHOE CBOMCTBO anredpandeckoit gpoou. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHHne anredpanyeckux Apooeid. PaiirioHanbHble BEIPaKEHUS
U UX npeoOdpa3oBaHUeE.
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YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Pemienue ypaBHEHUM, CBOMSAIIUXCSA K JUHEUHBIM U KBaapaTHbIM. IIpocrenime
IpOOHO-pAlMOHANIBHBIE YPABHEHHS.

I'padrueckass uHTEpHpeTalMsi YpaBHEHUW C JBYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMU. [IprMephl peleHus CucTeM HETUHEUHBIX
YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1a4 aNreOpanyeckuM CIiocoOOM.

HucnoBele HEpaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOMN NepeMeHHOU. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKIUT

[lonstue Qynxnuu. O6iacTh ompeneraeHUuss U MHOXKECTBO 3HAYEHHUH (PYHKIIUH.
CrniocoObl 3a1aHusT PYHKITHI.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no ee rpaduky. [Ipumeps! rpagukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

OyYHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrximn y = X2,y = x3, y =Vx, y=|X|. 'padudeckoe pemenne ypaBHeHHIA
U CHCTEM ypaBHEHUII.

9 KJIACC
YucJia 1 BLIYUCTIEHUSA

PanmionanpHble uHMCcla, WPpalMOHAIBHBIC YHCIA, KOHEYHbIE M OCECKOHEUYHBIC
JeCATUYHBIE TpoOU. MHOXKECTBO JTEHUCTBUTEILHBIX YHCEI, JCHCTBUTEIbHBIC YHCIa KakK
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JICMCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSMOI.

CpaBHeHHUE JIEHCTBUTEIIBHBIX YHCETT, apU(PMETHICCKHIE JCHCTBHS C IEHCTBUTEIIHHBIMU
YHUCJIaMU.

Pa3Mepbl  OOBEKTOB  OKPYKAIOIIETO  MHpa, JUIMTCIBHOCTH  IIPOILIECCOB B
OKPY’KAIOIIEM MUPE.

[TpubnrmxkeHHOE 3HAYCHHWE BEJIWYMHBI, TOYHOCTH NpHOMMKeHUs. OKpyriieHue
yucen. [Ipuknaka u oleHka pe3yJibTaTOB BRIYMCICHUH.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOASAIIUXCA K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHMMN, CBOJAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pemieHHs ypaBHEHMH TPETbEM W UYETBEPTOM
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.
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VYpaBHeHue ¢ JByMsi NepeMeHHbIMH U ero rpaduk. PemeHue cuctem IByX
JIMHEMHBIX YPAaBHEHUH C IBYyMs NIEpEMEHHBIMU. Pellienue cucTeM AByX YpaBHEHUH, OHO
U3 KOTOpBIX JIMHEIHOE, a JIpyroe — BTOpPOHM creneHu. I'paduueckas MHTEpOpeTaLns
CHUCTEMBbI YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Pelrienrie TeKCTOBBIX 3aj1a4 aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Peuienue cucrem
JMHEWHBIX HEPABEHCTB C OAHOM mepeMeHHoi. KBagpaTtHsie HepaBeHcTBa. ['paduueckas
UHTEpIIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs [IEPEMEHHBIMM.

DyHKIUT
KBanpatuunas ¢pynkuusi, ee rpaduk u cBorictpa. [lapabosa, KoopAMHATHI BEPIIUHEI
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl.

I'paduxn  ynkumit: y = kx, y= kx+b, y = 5, y=x3y =% y=lx|
X
U UX CBOMCTBA.

YucaoBble MOCIe10BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATCIBHOCTH. 3aJaHue  ITOCJICIOBATCILHOCTH
peKyppeHTHOI dopMynol u Gopmysoit N-ro uieHa.

ApudmeTtndeckass W reoMeTrpuueckas mporpeccud. Dopmynbl N-TO  YiIeHa
apupMEeTHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI ITEPBBIX N WICHOB.

N3o0paxenue 4ieHOB apu(PMETUUESCKON U TeOMETPUUIECKON MTPOTPECCU TOUKAMHU
Ha KOOPAWMHATHOM TIUIOCKOCTU. JIMHEWHBI M SKCIOHEHIMaNbHBIN pocT. CIlOKHbIE
IIPOLICHTBHI.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI yU4eOHOTO Kypca «Auredpay K
KOHITy 00yueHus B 7 KJjacce.

Yucia 1 BbIYUCTICHUA

BrImoniHATh, coueTasi yCTHbIE M TUCbMEHHBIE TTPUEMBI, apu(METUUECKHUE TEUCTBUS
C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaYeHMS YMCIOBBIX BBIPAKEHUM, MPUMEHITH Pa3HOO0pa3HbIe CIIOCOObI
Y TMIPUEMBI BBIYUCIICHUS 3HAYECHUN JAPOOHBIX BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
U JIECATUYHBIE IPOOH.

[lepexonuth OT OAHOW (OPMBI 3alMUCH YUCEN K Jpyroi (mpeoOpa3oBbIBATH
JECATUYHYIO Ap0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JECATUIHYIO IPOOBD).

CpaBHUBATH U YIOPSJOUYUBATH PALlMOHATIBHBIE YHCIIA.

OKpyrasaTs uucna.

BbINONHATh NPUKUAKY M OLIEHKY pe3ysibTaTa BBIUMCICHHM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIp@KEHUI. BBITIONHATE JEUCTBUSL CO CTENEHSIMH C HaTypaJlbHBIMU
MOKa3aTeNISIMU.
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[TpuMeHAT, TPHU3HAKW JETUMOCTH, Pa3jI0KCHHEe HAa MHOXXHTEIH HaTypadbHBIX
YHCell.

PemaTh mpakTHKO-OpUEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYHH,
MPOIIOPIIMOHATLHOCTBIO  BEJIWYHMH, IMPOICHTAMH, WHTEPIPETHPOBATH PE3yJIBTATHI
pEIICHHS 3a/1a9 C yYeTOM OIpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPHUBACMBIX
0OBEKTOB.

AJiredpanyecKue BbIPaKeHHA

Hcnonb3oBaTh anredOpanuecKkyr0 TEPMUHOJOTHI0O M CUMBOJIMKY, NPUMEHATH €€
B IIPOLIECCE OCBOEHUS yUeOHOI0 MaTepuaia.

Haxonute 3HaueHHss OYKBEHHBIX BBIPAKEHUW TIpU 3aJaHHBIX 3HAYCHHSX
EPEMEHHBIX.

BoimoniHaTs npeoOpa3oBaHMs 1IEJIOTO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
NOJIOOHBIX CJIAraeéMbIX, PACKPBHITUEM CKOOOK.

BbINOJIHATH YMHOKE€HHE OJIHOWIEHA HA MHOTOWJIEH U MHOTOWIEHAa HAa MHOTOYJIEH,
OpUMEHSTH GOPMYIIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIsATh Pa3oKeHHe MHOTOWIEHOB Ha MHOXHUTENN C TTIOMOIIBIO BHIHECEHUS
3a CKOOKHM OOIIero MHOXHUTENsS, TPYNIHUPOBKU CIAraeéMbiX, MPUMEHEHUS QopMyIl
COKPAILIEHHOTO YMHOKEHHS.

[IpuMeHATh npeoOpa3oBaHUs MHOTOWIEHOB Ui PELICHUS Pa3IUYHbIX 3a1ad U3
MaTeMAaTHUKH, CMEXHBIX IIPEIMETOB, U3 pealbHON IMPAKTUKHU.

Hcnonp3oBaTh  CBOWCTBA  CTEMEHEW €  HATYpPaJbHBIMH  IOKa3aTEJSIMU
U1 Ipeo0pa30BaHus BEIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHeliHbIE ypaBHEHUS C OJTHOM IEPEMEHHOM, PUMEHSS ITpaBuia rnepexoaa
OT MCXOJHOTO YpPaBHEHUSI K PAaBHOCWIBHOMY eMy. IIpoBepsATh, SIBISETCS JU YHUCIO
KOpPHEM ypaBHEHHSI.

[IpumensTh rpaduueckue METOAbl MPHU PEIICHUW JIMHEHHBIX ypaBHEHUHW M HX
CUCTEM.

[TonOupaTh pUMeEpHI AP YUCEN, SABISIOMIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C
JNBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHS C JByMS
MIEPEMEHHBIMH, MOJIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cuctembl IByX JIMHEMHBIX YPABHEHUH C ABYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBiTh U peuiaTh JUHEHHOE YPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX ypaBHEHUM
[0 YCJIOBHUIO 3aJla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJyYEHHBIN PE3yJIbTaT.

DOYyHKIUN

N3obpakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJbl, 3alUCHIBATh YHCIJIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.
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OtmeyaTh B KOOPJUHATHOM MJIOCKOCTH TOYKH MO 3aJJaHHBIM KOOPJIMHATAaM, CTPOUTD
rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU ¥ = |x|.

OnuceiBaTh C NOMOUIBIO (DYHKIIMI MU3BECTHBIE 3aBUCUMOCTUA MEXIY BEIMYMHAMU:
CKOPOCTb, BpEMsl, pacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00beM pabOThI.

HaxoauTe 3HaueHne QyHKIMHU 110 3HAYEHUIO €€ apryMEHTa.

[lonumare rpaduueckuit crnoco0 TpPeACTaBICHUS U aHanu3a UHPOpPMAIUH,
U3BJIEKaTh M MHTEPHPETUPOBATH HHPOPMALMIO U3 TpadUKOB pealbHBIX IPOIECCOB
Y 3aBUCUMOCTEN.

[IpeamerHbie pe3ynbTaThl OCBOCHUSI MPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

Yucjaa u BbIYUCIEHUA

Hcnonp30BaTh HavyabHbBIE MPEACTABICHUS O MHOXECTBE JECHCTBUTEIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYIJICHUS M BBIYUCIICHUH, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumMeHsTh MOHATHE apU(PMETUYECKOTO KBaJPAaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbhIE KOPHU, HCIOJB3YS TMPU HEOOXOIUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIpaXEHUN, COACPKAIIUX KBaJpPAaTHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcrnons3oBaTh 3amucu OOJBIINX U MaJIBIX YHCEI ¢ TTIOMOIIBIO IECSITUYHBIX PoOeit
U crerieHeit uucia 10.

AJiredOpanyeckue BbIPaKeHUsI

[IpuMeHSTh TOHATHE CTEIICHH C IIETIBIM TIOKa3aTeNIeM, BBITIOJIHIThH IPeoOpa3oBaHus
BBIPAKECHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKIECTBEHHBIE IMPEOOpPAa30BaHUS  PAMOHAIBHBIX — BBIPAKCHHM
Ha OCHOBE INMPaBWJI JSHCTBUH HAJl MHOTOUJICHAMH U alreOpandecKuMu ApOOsSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAXKCHUN JUISI PEIICHHS PAa3IMYHBIX 3a7ad
W3 MaTEMaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOMN MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHBICE YPAaBHEHHS W PAUMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOIUTE MpOCTENIINE UCCIAEAOBAHUS YPABHEHUN M CUCTEM YPAaBHEHUW, B TOM
quclie ¢ TNPUMEHEHHEM TrpadudecKux TMpeaCcTaBiIeHUi (yCTaHABIWBATh, WUMEET IH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM pEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexouTh OT CIOBECHON POPMYITUPOBKH 3a/1aUt K €€ aareOpanyecKkoil MoJeau ¢
MIOMOIIBK) COCTaBJIICHUS YPABHEHHUSI WJIM CUCTEMbl YPAaBHEHHWI, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MOJIYUYECHHBIN PE3YyJIbTaT.
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[IprmeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB [JI CPAaBHEHUS, OLECHKH, PELIATH
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M UX CHUCTEMBI, JaBaTh rpadHUuecKyio
WUTFOCTPALMIO MHOXKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUT
[lonumaTe W UCHOJIB30BaTh (PYHKIMOHAIbHBIE TMOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHMs), ONpEeACNaTh 3HadeHue (QYHKIUKU 10 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.
Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIUN BUA:
y=_,y=x2 y= x3,y = VX, y = |x|, onuceiBaTh CBONCTBA 4KCIOBOI DYHKIHH
X

1o ee rpaduxy.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPAMMbI Yy4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

Yuciia 1 BbIYUCICHUA

CpaBHUBATH U yIOPSA0YMBATH PAllMOHAIBHBIE U UPPALIMOHATBHBIC YK CIIA.

BeimonusaTe apudmeTndyeckue IEWCTBHUS C PAIMOHAIBHBIMU YHUCJIAMHU, COYETasl
YCTHBIE W TIIMCBMEHHBIC IIPUEMBI, BBIIOJHATH BBIUMCICHUS C HUPPALUOHAIBHBIMU
YUCJIAMHU.

Haxonuthe 3HaueHUs CTENEHEN C LENbIMU IOKA3aTeIMU U KOPHEW, BBIYUCIATH
3HAYEHHUs YUCIIOBBIX BBIPAXKECHUM.

OKpyrJisiTh  JEUCTBUTENBHBIE  YHCIA, BBIIOJHATh NPUKUAKY  pe3yJbTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewmrate nuHelHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHS, CBOISIIMECS K HUM,
npocTeite 1poOHO-pallOHaTIbHBIE YPaBHEHUS.

PemaTte cuctemspl IByX JIMHEMHBIX YPABHEHUN C ABYMsSI IEPEMEHHBIMU U CUCTEMBI
JBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JIMHEHUHBIM.

PemaTh TeKkCcTOBBIE 3a7ja4M alreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C JIByMs IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHM, B TOM
quclie ¢ TpUMEHEHHEeM rpaduyecKuX TNpeacTaBieHnil (yCTaHaBIMBATh, HMEET JIH
YpaBHEHHE WM CUCTEMA YPABHEHUM PEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOUee).

Pemath nuHElHBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, M300pakaTh PEIICHHE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemate cucTteMbl JTMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIOLINE
KBaJpaTHOE€ HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSMOM, 3aIUCHIBATH PENIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUN PA3JIMYHbBIX 33/1a4.
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DyHKIUN
PacrozHaBath  (QyHKIMM M3y4yeHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKU
pacnoyio)KeHHe Ha KOOPJAMHATHOM IuiockocTH rpadukoB ¢GyHKuMd Bupa: y = kx,

y=kx+b, y= E, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctn
X

OT 3HaYeHUM KO3(P(HULUEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIUM.

Ctpoutrb u wu300pakaTh CXeMaTHYECKU TrpapuKkd KBaJApPaTUUHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

PacnoznaBath KBajpaTuuHyio (QYHKUHIO 1O (opmyse, NPUBOAUTH IPHUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peaabHOU KU3HU, QUZHKH, TEOMETPHH.

YucsioBbIe MOCAE10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUCCKYIO MPOTPECCUU MPHU Pa3HBIX
cnoco0ax 3agaHusl.

BBITIOJTHATH BEIYMCIICHHS C HCIIOIB30BaHUEM (DOPMYJI N-TO WieHa apuPhMETHUISCKON
¥ TEOMETPHYCCKON MPOTPECCHi, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ICHHI ITOCIICI0BATCILHOCTH TOYKAMU Ha KOOPJIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YUCIOBBIMHU IIOCJIENOBATEILHOCTIMU, B TOM YHCIIE
3aJ1a4M U3 peajbHOM KU3HU (C UCITOJIb30BAHUEM KaJbKYJISATOPA, ITUPPOBBIX TEXHOJIOTHI).
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7 KJIACC
HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Uricnia v BBIYUCIICHUS. 25 [onstue CucremaTu3npoBaTh U 000ralmiaTh 3HAHUS
PanronanbHble yncna PalMOHAILHOTO Yyucaa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATH U YNOPSIA0OYUBATH APOOH, TpeoOpa3oBbIBas
JEUCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YHOPSIAOUYUBAHUE
PalMOHAIBHBIX YHCEIL.
CrernieHb

C HATypaJIbHBIM
ITOKa3aTeJIEM.
Penienue oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOLICHTHI

Y3 peAIbHOU
MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
PA3T0KEHUS

Ha MHOXKUTEIIH
HaTypaJbHbBIX YHCEII.
PeanpHbIe

OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHSATH pa3HoOOpa3HbIe CIOCOOBI U NMPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHMI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITUUHBIE TPOOU:
3aMEHSTh IPU HEOOXOAUMOCTH ECATUYHYIO IPOOh
OOBIKHOBEHHON U OOBIKHOBEHHYIO JECATUYHOU, MPUBOIUTH
BEIpaXeHUE K popme, Hanbosee yI00HOM JIJIs BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE

U JIeJICHUE IECSITHYHBIX APO0eH K NeHCTBUSIM C IETBIMU
YHUCJIAMH.

[IpuBOAUTH YK C/IOBbIEe M OYKBEHHbIE IPUMeEPBI CTCTICHU
C HaTYpaJIbHBIM MTOKa3aTesIeM, OObSICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelNsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parmoHaibHOe
YHUCJ0, N — HATYpaJIbHOE YHUCIIO).

IloHUMATH CMBICT 3aMUCH OOJBIITNX YHCEIT C TIOMOIIBIO
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3aBucuMocTu. [Ipsamas
u oOpaTHas
IIPONIOPLIMOHAIBHOCTH

JECATUYHBIX Ipo0eli u creneHelt yncna 10, npuMeHsTh UX
B PEaJbHBIX CUTYyAIHsIX.

IIpuMeHATH IPU3HAKH JEIIMMOCTH, Pa3I0KECHUS Ha
MHOKUTENN HAaTypaJIbHbBIX YHCET.

PemaTp 3a1aum Ha YaCTH, IPOIECHTHI, MPOTIOPIINH,

Ha HaXOXJIeHHE IpoOu (MPOIEHTA) OT BEJIMUNHBI U
BEJIMYUHEI 110 €€ IpoOu (MIPOIICHTY), 1podu (TIPOLICHTA),
KOTOPBIN COCTaBJISIET OJHA BETUYMHA OT JPYTOH.
IpuBOaUTH, pa30UpPaTh, OLIEHUBATH PA3ITUIHBIC PEIICHUS,
3aIiCH PEIICHUI TEeKCTOBBIX 3a/1ad.

Pacnio3HaBaTh U 00BACHATH, OTIMPASICh HA ONPEICIICHHS,
PsIMO MPOTOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHBIE
3aBUCUMOCTH MEXK/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPa, U3 IPYTUX YIeOHBIX
PEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 33]]a4K HA IPOOH,
MPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPOTIOPIIMOHAIBHOCTH,
MPOIOPLIUU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHMUSI.
[lepemenHBIE.
Jlommyctumeble
3HAYECHUS
MIEPEMEHHBIX.
DopMyJIbL.
[IpeobpazoBanue

OgaageThb anreOpandecKoil TEPMUHOIOTHEN U CHMBOJIMKOH,
NPUMEHATH €€ B IIPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTthb 3HaueHNs OyKBEHHBIX BBIpAQXKEHUN MTPH 3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 popMyIiam.
BoInoHATH npeoOpa3oBaHUs LEIOT0 BBIPAKEHUS

B MHOT'OYJIEH MTPUBEICHUEM MOJOOHBIX CIaTaeMBbIX,
PaCKpBITUEM CKOOOK.

BbINOJHATH YMHOKEHHUE OJHOWIEHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAYKCHU,
pPacKpbITHE CKOOOK
U TIPUBEJICHUE

[MOJIOOHBIX CJIAra€MBbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
TOKa3aTeJIeM.
MHOro4JeHsbl.
CrnoxeHue,
BBIYHTAHHE,
YMHO>KEHHE
MHOTOWIEHOB.
DopMyIIbl
COKpAILIEHHOT'O
YMHOKEHHUS.
Paznoxenue
MHOT'OWICHOB
Ha MHOXKUTEIIH

Y MHOT'OYJIEHA Ha MHOTOWIEH, PUMEHATb (POPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa3ioKeHHE MHOTOYWICHOB Ha MHOKUTEIH
MyTEM BBIHECEHHUSI 32 CKOOKM 00IIIET0 MHOXKHUTENS,
npuMeHeHHUs! GOpMYJIbl Pa3HOCTH KBaJIPaToOB, POpMYII
COKPAILIEHHOT'O YMHOKEHHS.

IIpumeHsATH Mpeodpa3oBaHe MHOTOUYJICHOB JJI PEIICHUS
Pa3IUYHbBIX 337]a4 U3 MAaTEMaTUKH, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS MaTEMaTHKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, paBuia
peoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUH.
JIuneitHoE ypaBHEHHE
C OJIHOM NIEPEMEHHOM,

PemaTp IMHEHHOE YpaBHEHHUE C OJHOM IIEPEMEHHOM,
NPUMEHsIA MPaBUJIA IIEPEX0/1A OT UCXOIHOTO YPABHEHUS

K PaBHOCWJIBHOMY eMy 0o0Jjiee MpOCTOrO BHA.

IIpoBepsiTh, SBISETCS U KOHKPETHOE YNCIIO KOPHEM
YpaBHEHMUS.

IHonOupaTs mpuMepkI Iap YUCE, ABIISIIOMINXCS PELICHUEM
JIMHEVHOTO YPAaBHEHHUS C JIBYMsI IIEPEMEHHBIMM.
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pELIEHUE JIMHEUHBIX
ypaBHEHUU. PelnieHue
3a71a4 C ITIOMOILBIO
YPaBHEHUN.

JIuneiinoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema IByx
JIMHEVHBIX YPaBHEHUIN
C ABYMs

CTpouTh B KOOPJIMHATHOMN IJIOCKOCTU IpauK JUHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YsICh TpadUKOM,
NPUBOAUTH NPUMeEPHI PELICHNS YPABHECHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUN
C IBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I10JyYEHHbIN
pe3yabrar

MePEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara touku HN300paxaTh Ha KOOPIMHATHON MPSIMOMN TOUYKH,

OyHKIMU Ha npsiMoi. UKCIIOBbIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbI; 3aIMCHIBATh UX Ha aJIreOpanyecKoM S3bIKE.

Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpsimoyrosibHas
cucTeMa KoopJAHHaT
HAa MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/IaHHBIX
dbopmynamu.
Yrenue rpaduxon

OTMeyaTs B KOOPAMHATHOM IVIOCKOCTH TOYKH

10 33JIaHHBIM KOOPJAMHATAM; CTPOUTH I'PaPUKH HECIOKHBIX
3aBUCUMOCTEM, 3a/IaHHBIX (POPMYITaMH, B TOM YHUCIIE

C TIOMOIIBIO I POBBIX TAOOPATOPHIL.

I[IpuMeHATH, U3y4YaTh NPEeUMYyIeCTBA,
HHTEPNPeTUPOBATH rpadUUECKUiA CTIOCOO MPEACTABICHUS
U aHaJIM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIUH.
OcBauBaTthb oHsATHE (DYHKIINH, OBJIA/ICBATH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaTh inHElHYIO QyHKIMIO Y = KX + b,
ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHI
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peasibHbIX
3aBUCUMOCTEN.
[lonstue pyHKUIUU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.

k03 unmentos K u b,

CtpouTthb rpaduku JiuHeiHON QyHKImy, QyHKIMA Y = | x|
Hcnoab3oBaTh HM(PpPoOBbIE pecypehl 1Sl TOCTPOEHUS
rpa@ukoB (YHKLIMI U U3yYEHUSI UX CBOMCTB.

IIpuBOoAUTH NPUMeEPBI TMHEUHBIX 3aBUCUMOCTEN

B PEaJIbHBIX MPOLIECCAX U SBJICHUAX

[TocTpoenue rpaduka
JUHENHON PyHKIUU.
I'padux pynxun
y =lx|
[loBTOpEeHue u 0000IIEHNE 6 IToBTOpEeHUE Br10upaTh, IPUMEHATH OLEHMBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATU I Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHuil BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHEHUM.
7 xnacca, 06001eHne OcyuecTBIATH CAMOKOHTPOJIb BBINOJIHIEMBbIX 1€CTBUN
3HAaHUU Y CaMOIIPOBEPKY PE3YJIbTATa BBIYUCICHHM,
npeoOpa3oBaHUM, TOCTPOCHUH.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 JPYTrux
IIPEIMETOB.
Pemathb TeKkCTOBBIE 321241, CPABHUBATh, BLIONPATh
CIOCOo0bI PEIICHUS 3a7jaun
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBagpatHblii KOpeHb ®opMyIHpPOBATH ONpeAeeHre KBaIPpaTHOTO KOPHS

KBazgpaTHbeie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecaTuunbie
PUOIIKEHUS
HppaloOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIC
yucna. CpaBHEHHE
JIENCTBUTEIBLHBIX
YHCElL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHCJIOBBIX
BBIPAKCHHUI,
coJieprKaIux
KBaJ[paTHbIC KOPHU

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHS.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCMOJIB3YS TIPU HEOOXOIUMOCTH KAJIBLKYJISTOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSMHU.

CpaBHMBATH U YNOPSAJA0YMBATH PAllUOHAJIbHBIC

Y UppalMOHAJIbHBIE YHCIIA, 3aITUCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEN.

HMcenenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE

U IpuOIMKeHHBbIE KOpHU Tipu @ > 0.

HccaenoBath CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIB30BAHUEM KAJIbKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHus BEIPAXKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHHU.

Bripa:kaTh nepeMeHHbIe U3 TEOMETPUUECKUX U PU3UUECKUX
dbopmy.

Bu1uncJIATh 3HAYEHUS BBIPAXKEHHM, COAEPKAIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOIUMOCTHU
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KaJIIbKYJIATOP.

Hcnonb3oBaTh B X0€ peUICHUS 3a1a4 3JIEMEHTAapHbIC
IPE/ICTaBIIECHNUs, CBA3aHHBIE C TPUOIMKEHHBIMU 3HAYCHUSAMHU
BEJINYUH.

3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMAaTUKU

Yyiciia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrteneHsb ¢ LEeJIbIM
ITOKA3aTeJIEM.

@opmMyJIMPOBATH ONpeAeJeHHe CTENIEHU C LEIbIM
MIOKAa3aTeJIEM.

noKasaresieM CranpapTtHas 3anuch IIpencTaBasiTh 3aMUCh OOJBIIUX U MAJIBIX YHCEII
YHCIIa. B CTaHJIapTHOM BHJIE.
Pa3mepsl 00beKTOB CpaBHMBATB UKCJia U BEJIMUUHBI, 3aIIHMCAHHbIC
OKpY’KaIOLIEro Myupa C UCIOJIb30BaHUEM cTerneHu 10.
(OT EeMEHTapHBIX Hcnmosb30BaTh 3aIUCh YKCEN B CTAHIAPTHOM BUJE
YaCTHUII JUTSL BBIDQXKEHHS pa3MEPOB 00bEKTOB, NITUTEIHHOCTH
710 KOCMUYECKUX MIPOLIECCOB B OKPYKAIOILIEM MUDE.
00BEKTOB), DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOM (popMme
JOJIUTEIbHOCTDH U WJUIIOCTPUPOBATD IPpUMEPaMu CBOMCTBA CTEIICHU
IIPOLIECCOB C LIEJIBIM [OKAa3aTEeIIEM.
B OKpyxatomiem mupe. | IlpuMeHsiTh cBolicTBA cTeNeHu i MPeoOpa3oBaHMUs
CBolicTBa CTENIEHH BBIPAKCHU U, COAEPKAIIUX CTEIIEHU C LEIbIM ITOKA3aTEIIEM.
C L[EIIBIM IIOKa3arejieM | BbINOIHATH 1eMCTBUSA C YACIIAMU, 3alIMCAHHBIMU
B CTAaHAAPTHOM BHJi€ (YMHOKEHUE, ICIICHUE, BO3BE/ICHHE
B CTCIICHB)
AnreOpanyeckue KBagpatHbiit Pacno3naBaTh KBagpaTHbBIA TPEXUJIEH,
BbIpakeHUs. KBagpaTHbIi TPEXWICH. YCTaHAaBJIMBATh BO3MOKHOCTb €TI0 PA3JIOKECHUS
TPEXUJICH Pa3znoxxenne Ha MHOXHUTEIH.
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KBaJIpaTHOTO
TpexXuJieHa
HA MHOXKUTEH

PaCKJIaHI)IBaTb HAa MHO2KMTCIN KBaI[paTHBIﬁ TPCXYJICH
C HCOTPHULATCIIbHBIM JUCKPUMHWHAHTOM

Anredpanueckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
JPOOk.
Jlonmyctumsble
3HAYCHUS
IIEPEMCHHBIX,
BXOJISATIUX

B areOpandecKue
BBIPKCHUS.
OcCHOBHOE CBOMCTBO
anredpanveckoi
npo6u. CokpaiieHue
TpoOei.
CrioxeHue,
BBIUHUTAHUE,
YMHOKEHUE

U JICJICHHE
anredpandecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHUI,
coJieprKaIux
anredpanvecKue
npodu

3anuchIBaTh anreOpanyeckre BHIPAKEHHUS.

HaxoauTts 0051aCTh ONPE/IENIEHUs pALlMOHATIBHOTO
BBIPAKCHUSI.

BbINOTHATH YMCIOBHIC TOACTAHOBKH U BBIYHCJISTD
3Ha4YeHHUE IpoOU, B TOM YHCIIE C TOMOIIBIO KAJIBKYJIATOPA.
@opMyIMPOBATH OCHOBHOE CBOMCTBO alre0panyeckoil
IpoOu U MPUMEHSATH €ro Jisl TpeoOpa3oBaHus Jpooei.
BbINOTHATH JedCTBHUS C AITeOpanvdecKiuMu IPOOsSIMHU.
IIpuMeHsaTH Npeodpa3oBaHus BbIPRXKEHUM IS pelIeHUs
3ajau.

Boipa:kaTh nepemeHnHbie U3 Gopmyi (pU3sndeckux,
re€OMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYALNH )
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YpaBHEHMS 1 HEPABEHCTBA. 15 KBagpatHoe Pacno3HaBaTh KBaIpaTHbIC YPaBHEHHS.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anmcbiBaTh opmyily KOpHEH KBaIpaTHOTO YPaBHEHMS;
KBaJpaTHOE pelaTh KBaJpaTHble YPABHEHUS — [TOJIHBIC U HETIOJHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh npocreime UCCJaAeI0BAHNA KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUN.
ypaBHeHus. Teopema PemiaTh ypaBHeHHsl, CBOJISIIIIMECS K KBAJAPATHBIM,
Buera. C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Pemenue ypaBHeHui, Hao0Jsron1aTh ¥ aHAJIM3UPOBATH CBSI3b MEXKY KOPHAMU
CBOJIAILINXCS 1 Kod(pUIMeHTaMu KBaJPATHOTO YpPaBHEHUS.
K KBaIpaTHBIM. ®opmyaupoBaTth Teopemy Bueta, a Taxke 00paTHyIO -
[IpocTeiimue npoObHO- | TEopeMy, IPUMEHSTh 3TU TEOPEMBI JIJIsl PELIECHUS 3a7a4.
palLMOHAJIBHBIE PemiaTh TekcTOBBIE 321a4U aNTeOpanYECKUM CIIOCOOOM:
YpaBHEHUS. NEPEXOIUTh OT CJIOBECHOU (POPMYIMPOBKU YCIOBHS 3a7a4U
Pemenne TekcToOBBIX K anredpandeckoi MOIeNI MMyTEeM COCTABIICHUS YpaBHEHUS;
3a/1a4 C MOMOIIBIO pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJpaTHBIX pe3yJIbTar.
YpaBHEHHM 3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS aNreOphI

YpaBHEHHUs 1 HEPABEHCTBA. 13 JIuneitHoe ypaBHEHHE Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMS

Cuctembl ypaBHEHU I

C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLIeHUsI ypaBHEHUN

B LIEJIBIX YKCTIAX.
Pemenne cucrem aByx
JIMHEVHBIX YpPaBHEHUM
C AByMSsI

IIEPEMEHHBIMU.

CtpouTth rpadvku TUHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBbIE PeCypPChl.

Pa3ziuyaTth napajuiesibHbIE U IEPECEKAIOIINECS MPAMBIE
10 UX YPABHEHUSIM.

PemiaThb cuCTEMBI ABYX JINHENHBIX YPABHEHUN C JBYMS

IIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKEHUEM.

PemaTh npocreiime CUCTEMBI, B KOTOPBIX OJHO
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IIEPEMEHHBIMU.
[Ipumepsl perieHus
CHUCTEM HEJIMHEUHBIX
YPaBHEHUMN

C ABYMsI
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys]
YpaBHEHUSA

C ABYMs
IIEPEMEHHBIMU

Y CUCTEM JIMHEMHBIX
YPaBHEHUU C JBYMs
IIEPEMEHHBIMU.
Pemenne TekcToBBIX
3a71a4 C ITOMOILBIO
CHCTEM YpaBHEHUM

U3 YPaBHCHUN HE SIBIACTCS JTUHEUHBIM.

IIpuBoauTh rpaguyecKy0 HHTEPIPETALMIO PELICHUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C IBYMsI IIEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 3a1a4H aJIreOpanyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoselie
HEPABEHCTBA U UX
CBOMCTBA.
HepagenctBo ¢ ogHOM
MIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHON U UX
peuenue. Cuctembl

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPIMHATHOU MIPSMOM, JOKA3bIBATH
anreOpanvdecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
PemiaTp IMHEHBIE HEPABEHCTBA C OAHOM NTEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pematpb cucTeMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSAMOM
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JIMHEVHBIX HEPABCHCTB
C OZJHOM IEpEMEHHOU
Y VX PELICHHE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEpPABEHCTBA U UX
CHCTEM HA YUCJIOBOM
IIPSMOU

O yHKIUY.
OCHOBHBIE ITOHITUSI

[Tonsitue pyHKIMU.
OO6nacTp onpeeIeHUs
Y MHOXECTBO
3HaUYCHUN (QYHKIIHH.
CrniocoObl 3a1aHus

b yHKIHIA.

I'paduk GpyHKIIHM.
CaoiicTBa pyHKIINH,
UX OTOOpakKeHUE

Ha rpaduke

Hcnoab3oBaTh (YHKIIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

Boruucasith 3HaYeHus1 QyHKIIHH, 3aTaHHBIX

dbopmynamu (Ipy HEOOXOJUMOCTH UCTIOIH30BATh
KQJIBKYJISITOP); COCTABJATH TA0IMIbI 3HAY €HU I

byHKIHH.

CtpouTh 1o TouKkam rpaguku QyHKIuH.

OnucsiBaTh cBOMicTBa (YHKIIMHA HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoab3oBaTh G yHKIIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccaenoBaTh mpuMephl rpauKOB, OTPAKAIONTUX PEATbHbBIE
IIPOLECCHI U SIBJICHHUS.

IIpuBOoAMTH MpUMeEPHI IPOLIECCOB U SIBJICHHM C 3aJaHHBIMU
CBOMCTBaMH.

HUcnonb30BaTh KOMNBIOTEPHbIE IPOTPAMMBI

JUTSI IOCTPOEHUS TpaduKOB QYHKIMHN U N3yICHHUS

VX CBOWCTB
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DyHKIUY.
UrcioBbie G yHKIUN

YreHue 1 nocTpoeHue
rpa@uKoB (HyHKIHM.
[Tpumepsl rpadgukoB
dyHKumii,
OTpaKaIOITNX
pealbHBIE MPOIIECCHI.
OyHKIMH,
OTHCHIBAOIIINE
OpsIMYyI0 U OOpaTHYIO
IPOTIOPIIMOHAIEHBIC
3aBUCUMOCTH, UX
rpaduku.

I'paduk Gynkimm

y = X2

OyHKIUH

y = x4y =X,

y =vx, y = x|
rpaduueckoe
pElLICHUE YPaBHEHUM
Y CUCTEM YpPaBHEHUU

HaxoauTs ¢ mnoMombo rpagpuka GyHKIUHA 3HAYEHUE OJTHON
U3 paCCMATPUBAEMBIX BEJIUYMH [10 3HAYECHUIO IPYIrOi.

B HecnoxHBIX ciiydasx BbIpaxkaTh (OpMYJ10M 3aBUCHMOCTD
MEXK]y BEJIMYNHAMMU.

OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEINYUHBI

B 3aBUCUMOCTH OT U3BMEHEHUS IPYTOM.

Pacno3snaBaTh BUbl U3y4aeMbIX (PYHKIIHIA.

Iloxka3pIBaTh CXeMaTHYECKH II0JIOKEHUE HA KOOPAUHATHOU
I0cKOCTH rpaduKoB GpyHKIUM Buga: y = X%,y = X3,

y =vVx, y = |x|

Hcnonp3oBath pyHKIMOHAJIBHO-TPadHUECKHe
NpeacTaABJIEHHU 1JIsl PELICHUS U UCCIICA0BaHUS YPaBHECHUN

U CUCTEM YPaBHEHMM.

IIpumeHATH HU(PPOBLIE pecypchl LI IOCTPOCHUS
rpauKoB G yHKIIHI

[loBTOpEeHue u 0000IIEHUE

[loBTOpEHUE
OCHOBHBIX MOHSTHHN
¥ METOJIOB KYpCOB
7 1 8 KJ1accoB,
00001IeHNe 3HAaHU I

Bb10upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YHUCeJl, BBIYUCIEHUN, TpeoOpa30oBaHUi BhIpaXKEHUH, pEeLICHUS
YPaBHEHUH.

OcymecTBJIATH CAMOKOHTPOJIb BHITIOJTHACMBIX I€HCTBUAMN

Y CaMOIIPOBEPKY Pe3ybTaTa BHIYUCICHUMN, TPeoOpa30BaHUI,
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IIOCTPOCHUH.

Pematsb 3a1a4uu U3 peajibHOM KU3HHU, IPUMEHSITH
MaTeMaTHUYEeCKUEe 3HAHUS sl PEIICHUs 3a71a4 U3 IPYTHUX
MIPEMETOB.

PemaTth TeKCTOBBIE 321244, CPABHUBATH, BLIOUPATH
CIOCO0BbI PELICHUS 3a7aun

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KUIACC
HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanbubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JlenCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIC

1 OCCKOHEYHBIE
JeCATUYHBIE TPOOHU.
MHox%ecTBO
JIEUCTBUTEIBHBIX
YHCEN;
JIEHCTBUTENLHBIE
YHCla KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBHE MEXKTY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
PSMOMU.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCETI,
apupMeTuyecKue

HaTypaJbHbBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MIPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEUHOM JAECATUYHOMN
TpoOU, MPUMEHSITh JECATUYHbIE TTPUOIMKEHUS
palMOHaIbHBIX U UPPALIMOHATBHBIX YUCET.
N300paxaThb 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOU.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE ITPUEMBI,
apudmMeTrnyecKHe JeHCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOJMTb 3HAYCHHUS CTENEHEN C LIEJIBIMU MTOKA3aTEISIMHU
Y KOPHEW; BBIYUCJIATH 3HAUCHUS YUCIIOBBIX BBIPAXKCHUN.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JEUCTBUTEIIBHBIX YUCEN B MPAKTUYECKOMN AESITEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTH
NPUOIMIKEHUS IMCTBUTENBHOTO YUCIIa PU PEIICHUU
3aaad4.

OKpyriafiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHAKY PE3YJIbTaTa BBIYMCICHUM, OEHKY 3HAUEHU

59




denepanbHas padouas nporpamma | Marematuka. 5-9 kiraccel (0a30BbIi YPOBEHB)

JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[TpubnmxenHoe
3HAYCHUE BSIIMUHMHBI,
TOYHOCTD
npUOIMKEHUS.
OKpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUN.
3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHUE.
Pemienune ypaBHeHuUM,
CBOJAIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Penienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHHUS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENIECHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rpapuuecKkne
MEeTO/bI IIPH PELICHUH YPAaBHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHbIC M KBAJPaTHbIC YPABHEHUS,
yYpaBHEHHSI, CBOJISAIIMECS K HUM, POCTeiIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00Cy:KIaTh UX U pelIaTh TEKCTOBBIE 33/1a4n
pPa3HBIMU CIIOCOOaMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHneM

Ha MHOXKUTEIH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aJire0pandecKkum
METOOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYyMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
NIEPEMEHHBIMHU H €€
peuienue. Pemenne
CHUCTEM JIBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JJUHEWHOE,
a JIpyroe — BTOpOu
CTEIICHHU.
['padmueckas
UHTEpIpeTalns
CHCTEMBI YPaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenune TexkcToBBIX

OcBauBaTh ¥ MPUMEHSTH ITPUCMBbI PCIIICHHS CHCTCMBI
JIBYX JTMHEHHBIX YPaBHCHHUH C IBYMS IIEPEMCHHBIMU

Y CHCTEMBI JIByX YPaBHCHUM, B KOTOPBIX OJHO YPaBHCHHE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoab3oBaTh QyHKIIMOHABHO-TpapUIESCKHIE
NIPEICTABJICHUS /ISl pelIeHUs] H UCCJIeTOBAHUS YPABHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, pelIaTh UX
anreOpanyecKuM CIocoOOM: mepexoauTh OT CJIOBECHOM
GbOopMYITUPOBKH YCIIOBUS 3aa9H K allreOpandecKoi Moienu
yTEeM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPAaBHCHHI; HHTEPNPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI PAa3BUTHS MAaTEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepasenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsATH peoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh
JIuneiiHble TSl TpeoOpa3oBaHusl CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JUHEIHBIE U KBAIPATHBIC HEPABEHCTBA.
C OJTHOM EPEMEHHOMN PemaTp 1MHElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U UX pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEWHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJIHOU MOJyYECHHBIE PEIICHHUS.
NEPEMEHHON U UX N300paxkaTh pelieHre HEPABEHCTBA U CHCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YsI
pelieHue. rpaduyeckue npeacTaBIeHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABCHCTBA IIPU PEIICHUU
VMHTEpIpETALIHS pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIMU 16 KBanpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynKIMA, €€ TpaduK

u cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIITHHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
PacIoIO0KEeHHE Ha KOOPAMHATHOM IITIOCKOCTH IPauKOB

Gynkunii Buga:y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPHUH NapadoIbl.

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

y = X3,y =vx, Y = |x| B 3aBUCHMOCTH OT 3HAYCHM
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 opMyIIE.
IIpuBoAUTH NpUMeEPHI KBAIPATUYHbBIX 3aBUCUMOCTEMN
U3 peanbHON KU3HU, (PUIUKU, TEOMETPHUHU.

BoisiBaASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHONU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUAA
y = axt,y =ax? + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 UX TTIOCTPOCHUS], B TOM YHUCJIE C TTOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[IOCJIEIOBATEILHOCTH

15

[TonsATHE YnCITOBOM
NOCJIEIOBATEIbHOCTH.
3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmyoit

u hopmyI0ii N-TO
YJIeHA.
Apudmerndeckas

U TeOMeTpruYecKas
IIPOTPECCUM.
®opmyibl N-TO YieHa
apupMeTuyecKon

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH pPeveBble BHICKA3bIBAHMS C MICTIOJIH30BAaHUEM
TEPMHUHOJIOTHH, CBS3aHHOH C MIOHSATHEM
TIOCTICTOBATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro 4eHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEN, 3 JaHHBIX
TUMH HOpMYyJIaMHu.

YcraHaBiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH
TIOCIICIOBATEIIBHOCTH, €CJIA BHIMTMCAHBI TIEPBHIE HECKOIBKO
ee YICHOB.

Pacno3naBaTh apupMETHIECKYIO I TEOMETPHUIECKYTO
MIPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3aqaHUS.
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U T€OMETPUUYECKOHN
MPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHuIeCcKon

Y TEOMETPUUECKOMN
MIPOrPECCUN TOUKAMHU
Ha KOOpJAMHATHOMU
IIJIOCKOCTH.
JInHeVHbII

Y DKCIIOHEHIMAIbHBII
pocT.

CI10XHBIE IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro yjaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHbI NOCIENOBATEIBHOCTH TOYKAMHU

Ha KOOPJAMHATHOM INIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 pEAIbHOM KU3HU, WUIFOCTPUPYIOIIUE U3MEHEHUE

B apu(pMeTHUUECKON MPOrPECCUH, B TEOMETPUUECKON
IPOrpeccun; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

Pemate 3a1a4m, CBA3aHHbBIE C YUCIIOBBIMU
II0CJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3aJ1a4d U3 PEAIbHOU
KU3HU C UCIIO0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371€KTPOHHBIX TA0JIUL, TPAPUUECKOT0 KaIbKYJIATOpa U T.I1.).
Pemathb 3a1a4n Ha CJIOXKHBIE IIPOLIEHTBI, B TOM YUCIIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIB30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTHS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alusa 3HaHUH

18

Ywucna 1 BEIYUCIICHUS
(3amuce, cpaBHEHUE,
JICHUCTBUS

C JIEUCTBUTEIBHBIMU
YHCJIAMH, YUCIIOBas
npsiMasi; MPOLEHTHI,
OTHOILICHHS,
MIPOTIOPIINH;

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl OTIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, MPU PELICHUHU 3a7a4 U3 APYTHUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aHHbIE C YNCJIAMM. HATYPAJILHOE YUCIIO,
IIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLIeHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€IUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAaHJAPTHBINA BU
yKcia, apupMeTUYECKU KBaAPAaTHBINA KOPEHb.
BBINOJIHATE AelcCTBHUSA, CPABHUBATH M YIIOPAX0YUBATH

apumeTHyecKuM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYTJISATh YKCIA; BHIMOJIHATH NPUKUIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JI, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTH —
BpEMsI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00beM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa30upars peanbHble KU3HEHHBIE CUTYaLlUH,
(opmyJIIpOBATH UX Ha A3bIKE MATEMATUKH,
HAXOJMTH PEILICHUE, IPUMEHSSI MAaTEMATHUECKUI ammapar,
HHTEePIPETHPOBATH PE3YJIbTAT
AnreOpanyeckue OnepupoBaTth NOHATHUSIMH: CTEIICHD C IEIBIM
BBIpAKECHUS nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJTHATH OCHOBHBIE 1€fiCTBHSA: BHIIOIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JOMyCTUMBbIE palMOHANbHBIE BBIPAXKEHUS U BBIPAKEHHS C KOPHSIMH,
3HAYEHU) peanu30BbIBaTh Pa3I0KEHHE MHOTOUJIEHA HA MHOXKHUTEIIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (hOPMYI Pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyMMbI U PA3HOCTH; HAXOJAUTh
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JIOIIyCTUMBIE 3HAYEHUS
palMOHATIBHBIX BBIPAXKE
MopneaupoBaTh ¢ IOM(
U SIBJICHUS

OyHKIMH
(moctpoenue,
CBOMCTBA U3YYEHHBIX
dyHKuMi;
rpaduyueckoe penieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBaTh NOHSATH
HyJIU QYHKLIHMH, IPOME)
MPOMEKYTKU BO3pacTar
Y HauMEHbIIIee 3HAaYEeHY
AHAIM3MPOBATH, CPAB
GyHKUUH, CTPOUTH UX |
OnepupoBaTh NOHATH
oOpaTHasi IPOMOPLIUOH:
KBaJipaTuyHasi (yHKIIUS
HUcnons3oBars rpagu
MIPOLIECCOB U 3aBUCHUMO
y4eOHBIX TPEAMETOB U
C MOMOIIIBIO TPaUKOB |
Boipaxats popmyiam

OBILEE KOJIMYECTBO
JACOB I10 ITPOT'PAMME

102
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«I'"EOMETPUS» B /-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[EeiiOB IIKOJbHOW MAaTEMATUKH, UMEIOLIHAMN
CBOEH I1IeNbl0 O0EeCNeunuTh HM3y4YeHUE CBOWCTB M pa3MepoB (UTyp, UX OTHOILICHUM
W B3aMMHOE pACMOJIOKEHUE, OMUPACTCS Ha JIOTUYECKYHO, JOKAa3aTENbHYIO JHUHUIO.
IleHHOCTh W3y4Y€HHs] TEOMETPUUM HAa YPOBHE OCHOBHOIO o0OIIEero o00pa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOyYaroUIUMHCs YYMUTCS TPOBOJAUTH JIOKA3aTeNbHbBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3aKJIIOUECHUs, JOKa3blBaTh HCTUHHBIC
YTBEPKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIACHUSI
«OT TPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (HOPMYIHpPOBATH OOpATHBIC
YTBEPKJICHUS.

[lenbto M3y4EeHUs TEOMETPUU SIBIISCTCS MCIIOJIB30BAHUE €€ KaK MHCTPYMEHTa IMpH
pEllICHMH KaK MaTEeMaTH4YeCKUX, TaK M NPaKTUYECKUX 3aJay, BCTPEUAIOLIUXCS B
peanpHO ku3HH. OOydYaromIuiics OHKEH HAyYUThCS OMPEACNISITh T'€OMETPUUECKYIO
burypy, ONMChHIBaTH CJIOBAMU YEPTEXK WM PUCYHOK, HAWTU IUIONIAJbh 3E€MEJIbHOTO
y4acTKa, pacCYUTaTh HEOOXOIUMYIO JUIMHY ONMTOBOJIOKOHHOTO KaOens min TpeOyeMblie
pa3Mepsl rapaxka myisg apromoOuis. Ilpu perieHun 3amad MpakTUYECKOrO XapakTepa
OOy4YaromMiicss y4HUTCS CTPOUTh MaTeMaTHYEeCKHE MOJCNIU pPeajbHbIX >KU3HEHHBIX
CUTyalui, IPOBOJAUTH BEIYMCIIEHUS U OLIEHUBATh MOJIYYEHHBIN PE3YIbTAaT.

BaxxHo mnogyepkuBaTh CBSI3UM TEOMETPUU C JIPYTUMHU Y4YEOHBIMH TpeIMETaMH,
MOTHBHUPOBATh HCIIOJIB30BATh OMPEAENCHUs T'E€OMETPUUYECKUX (Uryp U TOHSTHUH,
JEMOHCTPUPOBATH MPUMEHEHHE MOTYYECHHBIX YMEHUI B (PU3UKE M TEXHUKE. DTU CBSI3U
Haubomee sIpKo BUAHBI B TeMaxX «BekTopbn»y, « TpUrOHOMETPUYECKUE COOTHOIICHHS,
«Meton koopauHaT» u «Teopema ITudaropay.

VYyeOnbiii kypc «['eoMeTpusi» BKIIOYAET CIEAYIOMIME OCHOBHBIC pa3Ieiibl
conepxkanus: «I'eomerpuueckue pUrypsl u X cBocTBay, «M3mMepeHne reoMeTpuaecKux
BEJIIMUYMH», «/[eKapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «lBHKeHU
miockocTny, «IIpeobpazoBanus mog00us».

OO0miee uYKMCIO 4YacoB, PEKOMEHJOBAaHHBIX Il M3y4eHUs YydeOHOTO Kypca
«["eomerpusi», — 204 vaca: B 7 kiacce — 68 ywacoB (2 Waca B Hemenmo), B 8 kiacce —
68 yacoB (2 yaca B Hezeln0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).

COAEPKXAHUE OBYYEHMUA
7 KIIACC

Hauanbnbie nonsiTus reometpun. Touka, mpsiMasi, OTPE30K, JTyd. YToJ. Buasl yrios.
BepTtukaneHble u cMexHbIe yribl. buccektpuca yrna. JlomaHas, MHOTOYTOJbHHK.
[TapannenbHOCTh Y NEPIEHAUKYISIPHOCTD MPSIMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OceBOW cummeTpuu. [Ipumepsl
CUMMETPUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE ITIOCTPOECHUS C MTOMOLIBIO IHUPKYJA U JUHEWKHU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYroJbHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOIO TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbBHUKOB.

CBoiicTBa M NpPU3HAKA NapalIeNbHbIX NpsMbIX. CyMMa yIJIOB TpEYroJIbHHKA.
Breninue yrisl TpeyrojbHUKA.

[IpsMoyronbHblld  TpeyroiabHUK.  CBOWCTBO  MEIHWAaHbBl  MPSAMOYTOJBHOIO
TPEyrojibHUKa, MPOBEACHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA IPSAMOYIOJIBHBIX
TPEYTrONBbHUKOB. IIpsIMOYTrOibHBIN TPEYroJIbHUK € YIJIoM B 30°.

HepaBseHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OoJIbIIEM yIJie U O0JIbLIe CTOpOHE TpeyroiabHUKa. [lepnenaukymnsap
Y HaKJIOHHAas.

I'eomerprueckoe mecto ToueK. bruccekTpuca yria u CepeIuHHBIN NEPIEHANKY ISP
K OTPE3KYy KaK r€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJa U IUaMETp, UX CBOICTBA. B3auMHOEe pacmnosiokeHue
OKpYXHOCTH M npsiMod. KacarenpHas M cekymas K OKpPYXHOCTH. OKpPYXHOCTb,
BIIMCAHHAsA B YroJl. BriucaHHas 1 onycaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetslpexyronpHuku. [lapamnenorpamm, e€ro npu3Haku W cBoWcTBa. YacTHbIE
CIIy4au MapayjiesiorpaMMoB (IPsIMOYTOJIbHUK, POMO, KBaJpar), UX MPU3HAKU U CBOICTBA.
Tpanernus, paBHOOOKas Tpamnelys, e¢ CBOMCTBa U NMpu3Haku. [IpsMoyronabHas Tpamnerus.

Meton ynBoenust Meauansl. LlentpansHas cumMmetpus. Teopema daneca u reopema
0 MPOIMOPILMOHANBHBIX OTPE3KAX.

CpenHue TuHUY TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Kod(duiuent mnoxodusa. [lpusHaku momoOus
TPEYroJbHUKOB. [I[pruMeHenne mogo0us Mpu pemeHny MPaKTUIeCKUX 3a1ad.

CeorictBa 1wiomazeii reomerpuueckux ¢uryp. Dopmynbl IS IUIOIMAIA
TPEYrojibHUKa, TMapajienorpamMma, poMOa u Tpamenuu. OTHOIICHHE TUIONIAICH
MoI00HBIX GUTYP.

Brruncnenvne miomaned TPEyroJbHUKOB M MHOTOYTOJBHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mpu pemieHUn
MMPAKTUYECKUX 3aa4.

CuHyc, KOCHMHYC, TAaHT€HC OCTPOro yrIjia MpsIMOYTrOJIbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpudyeckue (HyHKIUU YIJIOB B
30°, 45° u 60°.
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BnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXIY KAacaTeNbHOM W XOPAOWU. YTIJIbI
MEXKly XOpJIlaMH U CEKYIIIMMU. BIIMCaHHbIE U ONMCAHHBIE YETBIPEXYTOJIBHUKU. B3auMHoe
pacnojio)keHue JByX OKpyxkHocTed. Kacanuwe okpyxkHocteil. OOmiue KacaTeiabHble K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TtpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3a7a4 C UCTIOIb30BAHUEM TEOPEMbI KOCUHYCOB M TE€OPEMbI CUHYCOB.

[IpeobpazoBanue nonobus. [logoOue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mpou3BeAEHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUH OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAynb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHBOIMOIOKHO
HAIPaBJICHHbIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU
HajJ BeKkTopamu. PasnoxkeHue BeKkTOpa IO JBYM HEKOJUIMHEApPHBIM BEKTOPAM.
Koopnunatel Bekropa. CkansipHoe TpPOU3BEJECHUE BEKTOPOB, MPUMEHEHHE IS
HAXOKJICHHS JUIUH U YTJIOB.

JlekapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHHUS NPSIMOMl M OKPYKHOCTH B
KOOpJIMHATaX, MEPECEUCHUE OKPYNKHOCTEW M NpsAMBIX. MeTon KOOpIWHAT U €ro
IPUMEHEHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTH. ['pajiycHas u paguaHHasi Mepa
yria, BBIYUCIIEHUE JUIMH AYT OKpy>kHOocTel. Ilnomane kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopoT.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaThl OCBOSHHS MPOrPaMMbl Y4eOHOrO Kypca K KOHITY
oOydeHus B 7 Kjacce.

PacriozHaBaTh M3y4eHHBIE TE€OMETpUYECKHUE (PUTYpBI, ONMPEACNSITh MX B3aUMHOE
pacmoyioKeHHe, W300pakaTh TeOMETpUYECKHe (UTYPBI, BBIMOJIHATH  UYEPTEKH
[0 YCIOBHIO 331auu. M3MepsATh JNMHEWHBIE W YIJIOBbIE BEIMYMHBI. Pemare 3am1aun Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

[TpoBoauTh rpyOYIO OLIEHKY IMHEWHBIX U YTIIOBBIX BETUYMH MPEAMETOB B PEATbHON
KU3HHU, PA3MEpPOB NPUPOJIHBIX OOBEKTOB. PaznuuaTh pa3Mepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBL.

CTpouUTh 4epTEXKHU K TEOMETPUUECCKHAM 3a/1a4aM.

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh PU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PEILICHUH 3a]1a4.
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IIpoBOAUTE TOTHYECKUE PACCYKAECHUS C UCIIOIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[lonp30BaTbCs NPU3HAKAMM  PABEHCTBA  IPSAMOYIOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MeEJMaHbl, IPOBEACHHON K TMIOTEHY3€ NMPSIMOYTOJIBHOTO TPEYTrOJbHHUKA, B
pPELIEHNN TEOMETPUUECKUX 3a/1a4.

Onpenensate MapajuIeNbHOCTh MPSMBIX C IMOMOILIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. Onpenenars NapauleIbHOCTh NPSMBIX € TOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYroM IPsSMOM.

PemaTh 3a1aun Ha KjeT4aTon Oymare.

[IpoBOAUTH BBIUKCICHUS M HAXOJUTh YHMCIIOBblE U OYKBEHHBIC 3HAYEHHUS YTJIOB
B TEOMETPUYECKUX 3a/adyax C MCIOJIb30BAHUEM CYMMBI VYIJIOB TPEYTrOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEYCHUU JABYX
napajuIeNIbHBIX MPSAMBIX CEKyIIel. PemaTs npakTHyeckue 3a1a4 Ha HaX0KAEHUE YIIIOB.

Brnamerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEACNAThH
OHMCCEKTPUCY yTia U CepPEeIUHHBINA NEPIEHANKYIISP K OTPE3KY KaK T€OMETPUUYECKIE MecTa
TOYEK.

@opMyIUpOBaTh ONPENEICHHUS OKPYKHOCTH M Kpyra, XOpAbl U AuaMeTpa
OKPYKHOCTH, IMOJb30BaTbCAd WX CBOWCTBAMHU. YMEThb NPHUMEHSATH 3TH CBOWICTBA IPHU
peuieHny 3aaad.

BiianeTts noHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY’KHOCTHU, YMETh HaXOIAUTh
ee neHrp. [lonp3oBaTecsi (pakTaMH O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
[IEPECEKAIOTCA B OJJHOU TOYKE, U O TOM, UYTO CEPEAUHHBIE NIEPIEHANKYIISIPBI K CTOPOHAM
TPEyroJIbHUKA IIEPECEKAOTCS B OHOM TOUKE.

Bnagers mnoHsATHEM KacaTeIbHOW K OKPYKHOCTH, IIOJIb30BAaThCS TEOPEMOM
O NEPIEHINKYISPHOCTH KacaTeIbHOU U panyca, IPOBEICHHOIO K TOUKE KaCaHUSI.

[Tonp30BaThCs NMPOCTEUIIMMHU T€OMETPUYECKMMHU HEPABEHCTBAMHU, MOHUMATh UX
MPAKTUYECKUN CMBICI.

IIpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE IIOCTPOCHHS C IOMOIIBIO LHUPKYJIS U
JINHEVKH.

IIpeameTHble pe3ynbTaThl OCBOCHMSI IMPOrpaMMBl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce.

Pacno3znaBaTth OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX JIEMEHTBI, MOJIb30BaThCS
MX CBOMCTBAMMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKH IMEPECEUCHUS] MEIUaH TPEYroibHUKa (LIEHTpa Macce)
B PELICHUU 3a7a4.

Brnanere nonstHEM CpegHEW JUHHUM TPEYTrOJIbHHUKA W TPANEUHH, NMPUMEHATh HX
CBOWCTBA NpH pelmeHuu reomerpuuecknx 3anaad. [lomp3oBathcsa Teopemon daneca
U TEOPEMOW O TMPONOPUHOHAIBHBIX OTPE3Kax, NPUMEHATh WX I PEIICHUA
MPAKTUYECKUX 3a7a4.
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[IpuMeHATh NpU3HAKK MOAOOUS TPEYTrOJIbHUKOB B PEIIEHUH TE€OMETPHUYECKHUX
3ajay.

[lonb3oBaTecst  Teopemoil  [ludaropa s pemieHHss Te€OMETPUUYECKUX U
npakTuyeckux 3agady. CTpOUTh MATeMAaTHYECKYIH0 MOJENb B NMPAKTHUYECKHX 3ajlayax,
CaMOCTOSATEIBHO MPOBOAUTH YEPTEXK U HAXOJAUTh COOTBETCTBYIOLUE JJIUHBI.

BnageTs NOHATHSMU CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOr0 yIia MpsiMOYrOJIbHOTO
TpeyrojbHuKa. [1ob30BaThCS 3TUMU MOHATUSMHU ISl PEIICHUS] MPAKTUUECKUX 3a/1ad.

Boruncnsate (pa3auyHbIMU  clocOOaMM) IUIOMIAJb TPEYTrOJdbHUKA W ILIOIIAAH
MHOTOYTOJIbHBIX (Uryp (MOJB3YACH, TJIe€ HEOOXOAUMO, KalbKyJsTopoMm). [IpumeHsitsh
NOJIYYEHHbIE YMEHHS B IPAKTUUYECKUX 3aa4ax.

BrnageTs NOHATHAMM BIMCAHHOTO U HEHTPAJIBHOI'O yTia, UCIONIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJaxX, YIJlaxX MEXIy XOpAaMH (CeKyIIMMHU) U yIie MEXIy KacaTeabHOH 1
XOP/IOH MPH PEIIEHNH T€OMETPUUECKUX 3a/1a4.

BnageTs mMOHSATHEM OINKMCAHHOTO YETHIPEXYrOJIbHUKA, TPUMEHATH CBOMCTBA
OMKMCAHHOT'O YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[TprMeHsTh MONyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIH
JUIsE  3a7a4  peajbHOM JKM3HM U MPOBOJUTH COOTBETCTBYIOIIME  BBIYHCIICHUS
C TMpUMEHEHHWEM TMoA00usI W TPUTOHOMETpPUH (TOJB3YyACh, T/€ HEO0OXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIE peE3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE JJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrONbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEyrojbHUKOB»). HaxomuTh (C NOMOIIBIO KaJdbKyJSITOpa) JJIUMHBI M YIJIbI
JUTSI HETAOJUYHBIX 3HAUCHU.

[Tonb3oBaThcst (opmyramMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHUS COOTHOIICHWH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMHU.

Hcnonp3oBaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXKICHUS Pa3IAYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEIIeHNUEe TPEYTOJbHUKOBY), MPUMEHATHh UX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4.

Brnagets moHsTHSMU TIpeoOpa3oBaHUS MOAOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX uryp. Ilomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMETh
BBIYHCIISATH JUTMHBI ¥ HAXOUTH YTl y TOM00HBIX (uryp. [IpuMeHsTh cBOMiCTBa TO100MS
B TPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH MPUMEPHI MOAOOHBIX (GUTYDP
B OKPY’KaroOIIeM MHpE.

[Tonp30BaThCSA TEOpeMaMH O TPOU3BEICHHH OTPE3KOB XOPA, O TMPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBAApaTe KacaTelIbHOM.
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[lonbp30BaThCs BEKTOpAMU, HOHUMATh UX T€OMETPUUECKUI U (PU3NYECKHUI CMBICI,
NPUMEHATh HMX B PEHICHMH TIEOMETPUYECKUX U (¢u3nueckux 3anad. [IpumeHstsb
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

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

Biiagets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JJIUHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyia, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTel. II[puMeHsTh oJy4yeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoaute ocu (W11 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSITh IBUKEHUS MIIOCKOCTH
B IIPOCTEUIIMNX CIIydasiX.

IIprMeHATh TOTyYEHHBIE 3HAHUS Ha IIPAKTUKE — CTPOUTh MaTEMaTUYECKHUE MOJIEIIN
UL 3a1a4  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLIME  BBIYHUCIICHUS
C TMpUMEHEHUEM TMOoAOOUsS M TPUTOHOMETPUYECKUX (QYHKIMK (MOJB3ysCh, TJe
HE0OXOAUMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS

(Temnl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue Gurypsl u F€OMETPUUYECKUE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE PUTYPBI,
ux cBoucrsa. Msmepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, YEPTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NpOCTENUIINE TOCTPOECHHUS C TIOMOILBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIBHBIE YTJIbI.
PaGora

C IPOCTEUIITUMHU
YEepTEeKAMH.
H3mepenne MTMHEMHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

Y JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIC BEIMUUHBI TEOMETPUUCCKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00bEKTOB,
NMPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTthb 337124 Ha B3aMMHOE PACTIOJIOKEHHE
rEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIE U YTJIOBBIE BEIMUUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTeIIbHBIE PACCYKICHMUS.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUU

TpeyroapHuKN

22

[loHsATHE O paBHBIX
TPEYTOJbHUKAX

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C ykazaHUeM MPU3HAKOB).
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U TIEPBUYHBIE
MPEACTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBeHCTBA
TPEYrOJILHUKOB.
[IpnsHaku

paBeHCTBA
PSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIHMAHBI
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIECHHOU

K TUIIOTEHY3E.
PaBHOOEIpeHHBIC

Y PABHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B FEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJbHUK C YTJIOM
B 30°

BoiBOAMTH Ciie/1cTBUA (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH OIPEACIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, PSMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEPIEHIUKYIISIpa
OTpe3Ka; NepUMeTpa TPEYroJbHUKA.

®opMyIHpPOBATH CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYroJbHUKA.

CTpouTh YepTeKH, pelaTh 3aJa4M C TOMOIIBIO
HAXOXJICHUS PABHBIX TPEYTOJbHUKOB.

IIpumMeHsTH NPU3HAKK PABEHCTBA NPSIMOYT OJIbHBIX
TPEYTrOJIBLHUKOB B 33/1a4aXx.

Hcnoas3oBaTh 11uppoBbIe peCypChl AJIs1 MCCIIeI0BAHUS
CBOICTB M3y4aeMbIX (QUTYP.

3HAKOMMTBCS € HCTOPHUEl pa3BUTHS T€OMETPUU
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[TapannenbHble IpsIMBIE, 14 [TapannensHbie DopMyIMpPOBATH NOHATHE 1APAJUICJIBHBIX PSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA MpsIMbIE, UX CBOMCTBA. HAXOJAUTh TPAKTUUECKUE MPUMEPBI.
Haxkpecrt nexaiue, H3yuats cBOICTBA yIJIOB, 00pPa30BaHHBIX MPU MEPECEUECHUN
COOTBETCTBEHHBIE MapaJyIeIbHbIX TPSMBIX CEKYIIEH.
Y OJJHOCTOPOHHUE IIpoBoauTh A0Ka3aTENBCTBA NAPAIUIEIBHOCTH JIBYX
yTJibl, 00pa30BaHHbIE IPSIMBIX C TIOMOIIIBIO YTI0B, 00pa30BaHHBIX NP MEPECEUECHUN
P NIEPECECYEHUN ATUX MPAMBIX TPEThEN MPAMOI.
napasuieIbHbIX Bu1uncJsiTh CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
PSMBIX CEKYIIICH ). HaxoauTthb urcioBbie 1 OyKBEHHBIC 3HAUCHUS YTIIOB
[Tpusnax B TEOMETPUUECKHUX 3a/1a4yaxX C UCIOJIb30BAHUEM TEOPEM
I1apajuIeIbHOCTH 0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
IIPSIMBIX Yepes 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
PaBEHCTBO PaCCTOSHUMI
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.
Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA
OKpyXHOCTb U KPYT. 14 OKpyX HOCTb, XOp/1a DopMyIMPOBATH ONPeAeIeHUS . OKPYKHOCTHU, XOPABI,
['eomeTpuyeckue U TAAMETP UX JaMETPa U KacaTelIbHOM K OKPY>KHOCTH.
[MOCTPOCHUS CBOICTBA. N3yyaTh ux CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
KacarenbHas HccaenoBarhb, B TOM YKCIIC UCIOJIB3YS HU(POBbIE
K OKPY>KHOCTH. pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YIOJI; LIEHTP
OKpYXHOCTB, OKPYXHOCTH, BIMCAHHOM B YTOJI; pABEHCTBO OTPE3KOB
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BIIMCAHHAS B yTOJI.
Ilonsatue o I'MT,
IPUMEHEHUE

B 3a7a4ax.
buccekrpuca

Y CEpEUHHBIN
NEPIEHAUKYIISIP
KaK F€OMETPUUECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHas OKOJIO
TPEYrOJIbHUKA.
OKpY>XKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocrenmue
3a1a4u

Ha IIOCTPOEHHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokazarenbCcTBa TEOpEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISIPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupro 'MT.

OBJageBaTh NOHATUSAAMU BIIMCAHHOW U OTIMCAHHOU
OKPYXHOCTEW TPEYroJIbHUKA, HAXOAUTH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pemiats OCHOBHBIE 3a1a4M HA NMOCTPOEHME: YIJIa, PABHOTO
JAHHOMY; CEPEIUHHOIO MEPIEHANKYIISIPA TaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH Yepe3 TaHHYI0 TOUKY

U TIEPIICHIUKYIISIPHON TAHHOM MPAMON; OMCCEKTPHUCHI
JTAHHOT'O YTJIa; TPEYTOJIbHUKOB 110 PAa3JIUYHbIM 3JIEMEHTAM.
3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH

[ToBTOpEeHUE, 0000IICHHE 4 [ToBTOpEHUE Pemats 3aga4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUI U 00001IeHNEe MEXKy pa3IMYHbIMH YacTSIMU Kypca
OCHOBHBIX MOHATHH
U METOJI0B Kypca
7 xnacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

UeThIpeXyrojIbHUKU 12 [apannenorpamm, ero | M300paxkaTs M HAXOAUTH HA YEPTEKAX
NPU3HAKU M CBOMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciryyan @opmMyJIMpPOBATH ONpeeJIeHUsI: ITapajiesorpamma,
napajuieIorpaMmMoB npsIMOYTOJIbHUKA, poM0Oa, KBajparta, Tpaneuuu, paBHOOOKOH
(MpSIMOYTOJILHUK, Tpanenuu, NpsMOyroJIbHON TpareInu.
pomO, KBaapar), ux Jloka3bIBaTh U HCNOJB30BATH NPH PellIeHUN 32124
NPU3HAKK M CBOMCTBA. | NMPHU3HAKU U CBOMCTBA: MapajiesiorpaMmma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0a, KBaJparta, Tpaneuu, paBHOOOKOH
PaBnoGoOKas Tpaneuuu, NpsIMOYTroJbHOW TPaIeLHH.
Y [IPSIMOYT OJIbHAS IIpuMeHsTH MeTOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TPaNeLHH. Hcnoan3oBaTh HUPPOBBIE PECYPCHI IS UCCIETOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX Quryp.
MEJUAHBI. 3HAKOMMTBCS € HCTOPHUE Pa3BUTHS T€OMETPUU
LlenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema Paneca IIpoBoaAMTH MOCTPOCHHS C TOMOIIBIO IUPKYJIA U JINHENKU

0 NMPONOPLUOHAIBHBIX U TEOpemMa C UCIOJIb30BaHKE TeopeMbl Dajeca U TEOpEMbI

OTpe3Kax, MoA00HbBIC
TPEYTOJIbHUKHU

0 TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEyroJbHUKA.
Tpaneuus, ee cpeaHss

O MPOMOPLUMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEANUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh
CBSI3b C LIECHTPOM MaccC, HAXOAUTh OTHOLIEHHE, B KOTOPOM
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JIVHUSL. MEIHMaHbI AEIATCS TOUKON UX MEPECEUECHUS.
[TponopumoHanbHbIE Haxoauth mo100HbI€ TPEYTOJIBHUKN HA TOTOBBIX YEPTEKAX
OTPE3KHU. C YKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOJ00MS.
IlenTp macc PemaTs 3a1a4n Ha 10JOOHBIE TPEYTOJIBHUKHU C TOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJILHOTO TOCTPOEHHUS YEPTEKEN U HAXOXKACHUS
[TogoOnbIe MOJ00HBIX TPEYTOJILHUKOB.
TPEYTOJIbHUKHU. IIpoBoauTh 10KA3aTEIBCTBA C UCTIOJIB30BAHUEM
Tpu npuszHaka MIPU3HAKOB MO00MS.
o100ust Jloka3bIBaTh TpU MPU3HAKA TT01I00MS TPEYTOJIHLHUKOB.
TPEYTOJILHUKOB. IIpyuMeHATH NMOJY4YEHHbBIC 3HAHUS TIPU PELICHUN
[Ipumenenue r€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.
noioous 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
IIPU PEIICHUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUIOIIAIEH OgBiaeBaTh NEPBUYHBIMH MPeEACTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPhI), GOPMYJIHPOBATH CBOIMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA/IH, BBIACHATH UX HATJISIAHBIA CMBICIL.
[nomaan nono6HbIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTAPATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAIH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiesaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIbHUKA YE€PE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncinenune Haxomutsb mionaau Gpuryp, n300paxxeHHbIX Ha KIIETYaTON
IJIOIIAAEN CIIOKHBIX Oymare, HCNoJIb30BaTh pa3oueHNe PUTYPHI HA YACTH
dburyp. U JOCTpaBaHHUE.
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[Tnomanu duryp

Ha KJIeTyaTton Oymare.
[Imomaau moagoOHBIX
duryp.

3agaun

C MPAKTHYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METOAA

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN ISl PEUIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomnaau noo0HbIX GUryp.

BbIuncsiTh 1011 Pa3IMYHbIX MHOTOYTOJIBHBIX (DUTYP.
Pematp 3aga4m Ha 1I0IIAb C MPAKTUYECKUM
coziepKaHuEM

BCIIOMOTaTEJIbHOM
IJIOILAAN

Teopema [1udaropa 10 Teopema Iudaropa, Joxa3zbiBaTh Teopemy I[ludaropa, ucnoan3oBathb e

Y Ha4yaJla TPUTOHOMETPUU €€ IPUMEHEHHE. B MIPAKTUYECKUX BBIYUCIEHUSX.
Onpenenenue D®opmMyJIHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX | (YHKIUN OCTPOTO YIiia, MPOBEPATH UX KOPPEKTHOCTH.
byHKIIUH OCTPOTO BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS
yTrila IpSAMOYIOJIBHOTO | B IPSMOYTOJIBHOM TPEYTOJIbHHUKE.
TPEYTOJIbHUKA, HccsienoBaTh COOTHOIIEHUSI MEKTY CTOPOHAMHU
TPUTOHOMETPUUYECKHUE | B MPAMOYTOJBHBIX TPEYTOJbHUKAX C yriaamu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IPSMOYTOJIbHOM Hcnonb3oBaTh POpMYIbI IPUBEACHHS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUUECKOE TOXKIECTBO JJIs1 HAXOKICHUS
OcHoBHOE COOTHOUIEHUU MEKy TPUTOHOMETPUUYECKUMU (DYHKIIUSIMU
TPUTOHOMETPUYECKOE | Pa3JIMYHBIX OCTPHIX YTJIOB.
TOXIECTBO IIpuMeHsITH OJyYeHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN

MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUU
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOocTu. Kacanue
OKpY>KHOCTEH

13

Bnucannble

Y LICHTpaJbHbIC
YTJIBI, YTOJI
MEXKIY
KacaTeJIbHOU

Y XOPAOM.

Y1l Mexy
XOpJlaMu

Y CEKYIIUMM.
Bnucannsie

1 OITMCAHHBIC
YETBIPEXYTOJIbHUKHU,
UX MIPU3HAKU

U CBOMCTBA.
[Ipumenenune 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnoe
paCoJIOKEHUE
JIBYX OKPY>KHOCTEM,
ob1e
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

®opMyJIMPOBATH OCHOBHBIE ONPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMcaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY YTy,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIiax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO IUPPOBBIX
peCypcoB, BOMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOAMTH UX CBOICTBA U MPU3HAKH.

Hcnmoab30BaTh 5TH CBOWCTBA M IPU3HAKHU MPU PEUIEHUN
3a1a4
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[loBTOpeHue, 06001IeHNE 4 [ToBTOpEeHUE Pemath 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOITUE CBA3U
3HaHUU OCHOBHBIX IOHATHUI U | MEXIy pa3IMYHBIMH YaCTIMH Kypca
METOJIOB KYPCOB
7 1 8 KJ1accoB,
0000111eH1Ee 3HaHUI
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME
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9 KUIIACC
HanmenoBanue pasgena | KonnyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB coziep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue D®opMyIMPOBATH ONpeIeIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUH TYyIBIX U MPSMBIX yTJIOB.

Penienue TpeyrojibHUKOB ¢yukuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh pOpMYJIbI 1J1 BHIYUCICHUSA TJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeOpeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA YepEe3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMyIIa IMIIOIMIAINA YETHIPEXYTOJbHUKA YEePE3 €ro
TPEYTOJIbHUKOB. AUAaroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILICCKOG Pemartn TPEYTOJIbHHUKH.
TIpIMEHEHHE PemaTthb npakTuyeckue 3a1auu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHEBIC
9JI€MEHTHI HOAO0HBIX
uryp.

Teopema

0 MIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOLIICHUE IMHEHHBIX JIEMEHTOB (PUTYP
npu npeoOpa3oBaHUM MOJAO0HS.

HaxoauTh npuMepsl Mog00us B OKpYyKaromei
JEUCTBUTEIBHOCTH.

BbrIBOAUTHL METPUUECKHE COOTHOLIECHUS MEXK Y OTPE3KaAMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHHUKOB.

PemiaTh reoMeTpruecKkue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHUEM MOJAOOHBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenune

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYMTaHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YUCJIO.
Pu3nUECKU

Y T€OMETPUUECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHbBIM
BEKTOpPaM.
Koopaunatsr
BEKTODA.

CxkansipHoe
MIPOU3BEIACHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HANIPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUECKUI (TIepeMelleHune)

U (PU3NYECKH (CHIIa) CMBICTBI BEKTOPOB.

3HATH onpe/e/ieHus1 CyMMbI U Pa3HOCTH BEKTOPOB,
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
reOMETPUYECKUIN U (PU3NUECKUN CMBICIIBI TUX OTIEpaLIUA.
PemaTh reomMeTpuyeckue 3a/1a4u ¢ UCMOJIb30BAaHUEM
BEKTOPOB.

PackiaabsiBaTh BEKTOP 0 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAISIPHOE TPOU3BE/ICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHbBIE CBOWCTBA.

BoI4ucasaTh CyMMY, pa3HOCTb U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpumMeHsTH CKaJIsipHOE MPOU3BEIACHUE IS HAXO0XKICHUS
JUTUH U yTJIOB
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IIPUMEHEHUE
JIJISI HaXO0XKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBLI KOOPpAWHATHI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPY’KHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTHU

Y MIPSMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
3a71a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, IEKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAUTH ypaBHEHHE NMPSIMOU U OKPY>KHOCTH.
BoiaessTh MONMHBIN KBaIpaT [J1s1 HAXO0KICHUS LIEHTpa

U paJnyca OKPYHOCTH IO €€ YPaBHEHUIO.

Pemath 3a1a4u Ha HAX0XKICHUE TOYEK

NEPECEUYEHUS MPSAMBIX U OKPYKHOCTEH C MOMOIIBIO METO/1A
KOOpJIMHAT.

Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOA(PUITMEHTA TTPAMOI
IIPU PEIICHUH 3a]1a4, JJIsl ONPEETICHUS PaCIIONO0KEHHS
IIPSMOMU.

IIpuMeHsITL KOOPAUHATHI IPU PEILICHUH

F€OMETPUYECKUX U MPAKTUUECKUX 3a/1ad,

JUIS1 IOCTPOCHUSI MAaTEMATUUYECKUX MOJIeIeH

peanbHbIX 3a7a4 («METOJ KOOPIAHHAT).

IHosb30BaThCS [T IOCTPOCHUS U UCCIICIOBAHUI

M (pOBBIMU pecypcamu.

3HAKOMUTBLCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUU

84



denepanbHas padouas nporpamma | Marematuka. 5-9 kiraccel (0a30BbIi YPOBEHB)

[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
JImuHa OKpyKHOCTH

U IJI0IIAb KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Pannanunas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTA

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaThCA NOHATHUEM JJIMHBI OKPYKHOCTH, BBEJICHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YHUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh (hopMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIIOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTth mionaay B 3ajjayax peaabHON KU3HU

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

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, WILTIOCTPUPYIOIIHE MOHATHS
JBUKEHUS.

@ opMyJIHpPOBATH ONIPEACICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BrIBOAUTH UX CBOMCTBA, HAXOAUTH HEIOBUXHBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUIINX
buryp.

IIpuMeHATH napauiebHbIA NEPEHOC U CUMMETPHUIO
IIPY pEIICHUN TeOMETPUUECKUX 3a1a4 (pa3ouparthb
PUMEPBHI).

Hcnonb30BaTh 1T IOCTPOSHHUS U KCCIENOBAHUIN
urdpoBbIe pecypcebl
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[loBTOpEHUe, 00001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

IToBTOpEeHue
OCHOBHBIX IIOHATUH

Y METOJ0B KYPCOB
7-9 xJ1accos,
00o001IeHune

Y CUCTEMATH3aLUs
3HaHui. [Ipocrenmne
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroyibHUKHN.
[TapannenvHbie

Y IIEPIEHANKYIISIPHBIE
IIpsIMBIE.

OKpyX HOCTb U KPYT.
I'eomeTpuueckue
MTOCTPOCHUS. Y TJIbI

B OKPY’KHOCTH.
Bnucannsie

Y ONIMCAHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpssmast

Y OKPYKHOCTb.

OnepupoBath NOHATUSAIMU: (DUTypa, TOUKA, IPsIMast, yTol,
MHOTOYTOJIbHUK, PABHOOEPEHHBIN U PAaBHOCTOPOHHUIA
TPEYTOJBHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, ApAILIIETIOrPAMM,
pOMO, MPSMOYTOJIbHUK, KBAJpaT, Tpamnelus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noooue Gpuryp,
TPEYTOJIBHUKOB; MTAPaJLIEIbBHOCTh U NEPIEHAUKYIISIPHOCTD
NPSAMBIX, YTOJ MEXAY NPAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKHU U NMPSMOU; IJINHA, pACCTOSIHUE, BEJIMYHMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'0JIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAIU KpyTa,
o0BbeMa MpsMOYTOJIbHOIO Mapauleenune1a.
OnepupoBaTh NOHATHAMM: IIPSMOYTOJIBHAS CHCTEMA
KOOPJAMHAT, BEKTOP; HCIOJb30BATh 3TU IOHATUSA

JUIS IPEICTABJICHUS TaHHBIX U PELICHUs 3a1a4, B TOM YHCIIE
U3 APYrux y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXYy Pa3IMYHbIMU YaCTSIMHU Kypca.
Bb10upaTs MeTO U1l pelIeHUs 3a/1auu.

Pemiathb 3a1a4u 13 NOBCETHEBHOM KU3HU
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YeTbIpeXyroJbHUKH.
Briucannsie

Y OITMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa
U Hayajia
TPUTOHOMETPHH.
Pemenne o0mmx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[Ipeobpazoanus
IJIOCKOCTH.
JBmkenus. [TomoOue.
CummeTpusi.
I[Inomane.
Brruncnenue
rororaaei. I imomtagn
M0TI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI

HAa IJTIOCKOCTH.
Bekrtopsr

HAa MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

68
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KNIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMenHOM 1M(pPOBOM MHUpE BEPOATHOCTh W CTATHCTUKA MPHOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTb, KaK ¢ TOYKHU 3pEHUS MPAKTUYECKUX MPHIIOKCHHM, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOIUMOM KaXKJIOMY 4esioBeKy. Bo3zpacTtaeT uncio npodeccuii, npu
OBIIQJICHUH KOTOPBIMHU TpeOyeTcs xopoiias 6a30Bast HOArOTOBKA B 00JaCTH BEPOSTHOCTH
M CTAaTUCTUKH, Takas TOJTOTOBKa BaKHA IS TPOJOJDKEHHUS 0Opa3oBaHUsI U JJIA
yCIIeNTHOW MTPO(heCCHOHATEHOM Kapbephl.

Kaxaplii 4enoBeK MOCTOSSHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIITUXCS Y HETO
JaHHBIX. A 1711 00OCHOBAHHOTO TIPHHATHS PEIICHHWS B YCIOBUSAX HEIOCTATKA WU
n30bITKa HHPOpMAIMKM HEOOXOAUMO B TOM YHCJIE XOpOUIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

VIMeHHO M03TOMY OCTPO BCTaja HEOOXOAMMOCTH CPOPMHUPOBATH Y O0YUAIOIIUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTaBIIAIONICH YMEHHE BOCIPUHUMATH W KPHUTHYSCKHM aHAIM3UPOBATh HMH(POPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHUX
pEeaNbHBIX TMPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOAMUTH MPOCTEHINE BEPOSITHOCTHHIE
pacyeTsl.

3HaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU NpHHIMIAMU cOopa, aHailu3a
U TIPEJICTaBIICHUs JaHHBIX M3 Pa3IUYHbIX cdep XKU3HU O00IIecTBa M TOCYyIapcTBa
npuoOmaer oO0ydJaronmuxcss K OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3aldyd Iepedopa W TojcYeTa YHcia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3mMacT MareMaTHdeCKud (QyHmamMeHT I (OpMHpPOBAHHUS KOMIICTCHITMH
B oOnactu HWHPOPMATUKU M TUQGPOBBIX TexHONOTHH. [lpu H3yuyeHWH CTATUCTUKH
1 BEPOSITHOCTU 00OTaIIa0TCs MPEACTaBICHUS 00yJalOIUXCsl O COBPEMEHHON KapTHUHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHMMAaHUE POJU CTATUCTUKH KaK
HUCTOYHUKA COIMMAIBHO 3HAYMMOW WHGPOpMAIMK W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHU C MaHHBIMH MEISIMH B CTPYKTYype MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTB M CTaTUCTHKA» OCHOBHOTO 00IIIET0 00pa30BaHUs BBICICHBI CIEAYIOIIHNE
conepkarenpHOo-MeTouueckne nuHuu: «lIpencraBnenne JaHHBIX W OMHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTBHY, «ONeMeHTh KOMOWHATOpUKHN», «BBeneHue B TEOPHIO
rpadoBy.

Conepxxanne mmaun «lIpencraBieHue MaHHBIX W ONKCATEIbHAS CTATHCTHKA
CIIYXKUT OCHOBOM JJisi (POPMUPOBAHUSI HABBIKOB Pa0OTHI ¢ MH(MOpPMALIME: OT YTECHUS U
WHTEpIpeTaud HWHQPOPMAIUK, TPEJCTABICHHOW B Ta0nWIax, Ha auarpaMmax u
rpadukax, g0 cOopa, TPEACTABICHHWS W aHaIW3a JAaHHBIX C HCIOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEAHMX M pacceuBaHud. Paboras ¢ JaHHBIMH,
oOydaromuecs: ydarcsi CUYUTHIBAaTh M HHTEPHPETUPOBATH JIaHHBIE, BbIJBUTATH,
apryMeHTHUPOBATh U KPUTHUKOBATh MPOCTEMIINE TUIOTE3bl, PA3MBILUISITh HAJl PaKTOpaAMHU,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, W OLEHUBAaTh HUX BIUAHUE HA PACCMATPUBAECMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHACHLUHW CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM I M3y4ECHUS
TEOPHUH BEPOSTHOCTEN. BopIIOE 3HAUEHNE UMEIOT TPAKTUYECKUE 3aJaHNUsA, B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3ydyeHun y4eOHOTO Kypca 00ydyarommecs: 3HAKOMSTCS ¢ MPOCTEHIINMU METOJaMU
BBIYKMCIICHUSI BEPOATHOCTEM B CIYyYalHBIX HKCIEPUMEHTAaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HCXOJIAMH, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJSIONIMMU CTAaBUTh U
pemiath Oosee clioKHbIE 3a/1aud. B yueOHbIN Kypc BXOAAT HaYaJIbHbIE TPEJACTABICHUS O
CIIy4YaliHbIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYyYaromIuxcs
C MHOYKECTBAMM M OCHOBHBIMHU OIE€palUsIMU HaJ MHOMXKECTBAMH, PacCMaTpPUBAIOTCS
OpUMEphl MPUMEHEHUs Ui PEIICHUS 3aay, a TaKKEe HCIOJb30BaHUS B JAPYrUX
MaTeMaTUYECKUX KypcaX U yUyeOHbIX IpeIMeTax.

B 7-9 knaccax u3ydaercst yueOHbIN Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT pasnpensl: «lIpencraBiieHWe JaHHBIX M ONMCATElNbHAsA  CTATUCTUKA»,
«BeposTHOCTBEY, «11eMEHThl KOMOMHATOPUKWY», «BBeneHue B Teopuro rpadosy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI H3yuyeHUs Y4eOHOro Kypca
«BepositHOCTh M cTaTHcTHKa», — 102 vaca: B 7 kimacce — 34 gaca (1 gac B Hemenio),
B 8 kitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUME OBYYEHMUA
7 KIIACC

[IpencraBienne NaHHBIX B BHIE TaOmwil, auarpamm, TpadukoB. 3amojHEHHE
Ta0JINII, YTEHWE W MOCTPOCHUE MUarpaMm (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peanbHBIX MpoleccoB. M3BiedeHue uHPOpMANMM W3 JHATPAMM
1 Ta0JIML, UCMIOJIB30BAHUE U UHTEPIPETAIUS TAHHbBIX.

OnucatenpHas CTAaTUCTUKA: CpenHee apuMeTHIecKoe, MeanaHa, pa3Mmax,
HanOOJIbIIIEE ¥ HAMMEHbBIIIEE 3HAYCHUS HaOOpa YUCIOBBIX JaHHBIX. [[puMepsI cirydaitHoOM
U3MEHYUBOCTH.

Crny4aiiHblil S5KCIEpUMEHT (OMBIT) U CiIy4ailHOe coObITHE. BeposaTHOCTH U YacToTa.
Ponp ManoBeposITHBIX M IPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
Momnera 1 urpasibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepumna, pedpo. Crenenp BepinHbl. Yucno pedbep U cymmapHasi CTETeHb
BepuinH. [Ipencrasnenue o cBsazHocTH rpada. Lenu u nukiel. [lytu B rpadgax. O6xox
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rpada (dinepoB nyTh). [IpencraBienue o6 opueHTUpoBaHHOM rpade. Pemienue 3amgau
C IOMOIIIbIO TPadoB.

8 KJIACC

[IpencraBnenue qaHHBIX B BUJIE TaOIUII, JUarpamm, rpaduKoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Onepanuu HaJl MHOKECTBAMMU
oObeMHEHUE, MepecevyeHue, aononHenre. CBoOWCTBa onepanuil HaJl MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEINUTEIbHOE, BKIIFOUEHUs. Vcronp30Banne
rpaUyecKoro MpeCTaBICHUS MHOMXECTB [IJI1 OMHCAHUS peajJbHBIX MPOIECCOB U
SIBJIEHUM, TIPU PEIICHUHU 3a]1a4.

N3mepenne paccemBaHusa JaHHBIX. Jlucmepcuss M CTAHIAPTHOE OTKIOHECHHE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS clydaitHoro omnbita. Ciaydyalinbie coObITHs. BeposTHOCTH
coObITHH. ONBITBI ¢ PAaBHOBO3MOXKHBIMH D3JIEMEHTAPHBIMU COOBITHSIMU. CIrydaifHBIM
BbI0Op. CBSI3b MEXKAY MAJIOBEPOATHBIMU U MPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B
npupojie, 00IIEeCTBE U HAyKe.

JlepeBo. CBoiicTBa N1€pEBHEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH W uucioMm pedep. [lpaBuio ymHOKEHHS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTus. Juarpamma Ditnepa. OO0bequHEHNE U TIEpeceueHue
coopiTuii. HecoBmecTHbie coObITHA. DopMmylia CIOXKEHUS BEPOATHOCTEH. Y CIIOBHAs
BepoaTHOCTh. [lpaBuno ymHoxenus. HezaBucumbie cobObiTusi. IlpencraBnenue
JKCIEpPUMEHTAa B BHJAE JepeBa. PelleHue 3agay Ha HaxXO0XKJICHHE BEPOSTHOCTEM
C IOMOIIBIO JE€PEBA CIYYANHOr0 IKCIIEPUMEHTA, AUarpamMm JDiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUIE TaOJHI], AUArpaMM, rpaQukoB, WHTEPHpPETALIUS
naHHBIX. YTeHUE ¥ MOCTpOCHHE TaOIHIl, TUarpamMm, TpaduKoOB IO PEAIbHBIM JaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHduss W UYUCIO COUYETAaHUH. TpPeyrolbHUK
[Tackans. Pemenue 3a1ad ¢ UCMOIb30BAHUEM KOMOWHATOPUKH.

['eomerpuueckass BeposTHOCTh. ChyuyaliHbIi BbIOOp TOYKM ©3  (DUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JIyTH OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepusi UCHBITaHUM 70 mepBoro ycmexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepuyr UCTIBITaHUN bepHym.

CnyvailHas BelWYMHA U paclpeliefieHne BeposiTHOCTeH. MarteMaTtuueckoe
oXuaaHue u aucrepcus. [Ipumepsl MaTeMaTHUeCKOro 0KUAAHUSI KaK TEOPETUUECKOTO
CPEOHEr0 3HAYCHUS BEIWYMHBL. MaTeMaTH4ecKOe 0XXKUIAHUE W JTUCIIEPCHS CIIy4alHOUN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[TonsiTue o 3akoHe OonbIIKMX Yucen. MI3MepeHre BeposSTHOCTEN ¢ TOMOIIIbIO YacTOT.
Ponb 1 3HaueHne 3aKoHA OOJIBIINX YUCET B IPUPOAE U OOIIECTRE.
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NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrpPaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce.

Yurarb wuHOpMALMIO, MNPEACTaBICHHYI0 B Taliulax, Ha JuMarpaMmmax,
MIPEICTABIIATH JAHHbIE B BUJE TAOJINILI, CTPOUTH JUArPaMMBbl (CTOJIOUKOBBIE (CTOJIOUATHIEC)
U KPYrOBbI€) 110 MACCUBAM 3HAUECHUIA.

OnuckIBaTh U UHTEPIPETUPOBATH pPEAJIbHBIE YMCIIOBbIE JaHHbIE, IPEICTABJICHHBIC B
TabJIMlax, Ha AMarpammax, rpaukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apu@meTniecKoe, MeIMaHa, HanboJblIee U HAMMEHbIIIEEe 3HAUCHUSI, pa3Max.

WmeTh npeacTaBiaeHue o cydyaiiHON U3MEHYMBOCTH Ha MpUMepax 1eH, (pU3ndeckux
BEJIMYMH, AHTPOMOMETPUUYECKUX JAHHBIX, UMETh MPEJCTaBICHUE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

[IpeamerHble pe3ynbTaThl OCBOSHMSI MPOTPaMMbI YYEeOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce.

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUIE TaOIHII, 1UarpamMmm, rpadukoB.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKHUX MIOKA3aTENE: CPEAHUX 3HAUEHU
U Mep paccenBaHus (pa3Max, AUCIEPCUS U CTAHAAPTHOE OTKIIOHEHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOII0ICHUM.

HaxonuTh BEpOSTHOCTH CIYYalHBIX COOBITHH B OIBITAaX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIX COOBITUM, B TOM YHCIIE€ B OMBITAX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduueckue MOIETU: JEPEeBO CIYyYaiHOTO OSKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh NOHATUSIMU: MHOKECTBO, TOJMHOKECTBO, BBIIIOIHATH ONIEpalluy Haj
MHOXECTBAMU: OOBEAUHEHUE, IEPECEUCHUE, [IOMOJHEHUE, MEPEUUCIATh SJIEMEHTHI
MHOJKECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaduyeckoe MpeacTaBICHIE MHOXKECTB U CBSI3eH MEXKITY HUMHU IS
OTMCAaHWMsI TIPOIECCOB U SBJICHUM, B TOM YHCJIEC TPU PEIICHUH 337124 U3 IPYTUX YIeOHBIX
MPEIMETOB U KypPCOB.

IIpeameTHple pe3ynbTaThl OCBOCHHSI IMPOTrpaMMBl y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kiacce.

N3Bnekars U mnpeoOpa3oBbIBaTh MH(POpPMAIUIO, MPEICTABICHHYIO B Pa3IUYHBIX
HUCTOYHUKAX B BuUAE TaOnul, Auarpamm, rpadukoB, MPEICTABIATH JAaHHbIE B BHUIE
Ta0aul, Juarpamm, rpauKkoB.
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Pemate 3agauM  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKKe
C UCHOJIb30BAaHMEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonb30BaTh onucaTeNbHble XapaKTEPUCTUKHU JJIs1 MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YacTOTbl COOBITUS, B TOM 4YHUCJE TMOIb3YSICh
pe3ysbTaTaMy NPOBEACHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTHU CIIy4alHBIX COOBITHI B U3yYEHHBIX ONbITAX, B TOM YUCJE B
OMbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEpUSAX UCHBITAHUM J10
IIEpBOI0 yCIeXa, B CEPUAX UCNBITAHUN bepHyrm.

HNmets nipesicTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEACICHUN BEPOATHOCTEM.

Nmers mnpeacTaBieHne O 3aKkOHE OONBIIMX YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHOH HM3MEHYMBOCTH M O POJIM 3aKOHA OONBIIMX YHUCEN
B IIpUpOJI€ U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonudecTBo OCHOBHOE COJIepKaHUe OCHOBHBIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBneHune naHHbBIX 7 [IpencraBnenue JaHHbBIX OcBauBathb Croco0bI MpeICTaBICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
naHHbIM. M3BieueHue

Y MHTEPIIPETAIUS
TAOJIMYHBIX JAHHBIX.
[Tpaktrueckas padbota
«Ta0muneD).

I'paduyeckoe
Ipe/ICTaBlICHNE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOYATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUATrPamMM.
[Tpumeps! nemorpadudeckux
JIarpamm.

[IpakTueckas padbota
«JlmarpaMmbI»

CTaTUCTUYECKUX JaHHBIX U YUCIIOBBIX MaCCUBOB
C MIOMOIIIbIO TaOJIUI U JUATPaMM C UCIIOJIb30BAaHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduyeckue
JTaHHBIE, IPOU3BOJICTBO IIPOMBILITIEHHON

U CEJIbCKOXO3MCTBEHHOU MPOIYKIUH,
OOIIECTBEHHBIE U IPUPOJIHBIE SIBICHHUSA).

N3yyath MeTOAbI pabOThI C TAOITMYHBIMU

U rpa)UueCKUMU MIPEICTaBICHUSIMU JaHHBIX

C MIOMOIIBIO IIU(POBBIX PECYPCOB B XOJ1€
MPaKTUYECKUX paboT

OmnucartenbHas CTATHCTUKA

Yucnossie HaOophl. CpenHee
apupMeTuYecKoe.

OcBauBaTh NOHSATHSA . YUCIIOBOM HAOOp, Mepa
LHEHTpaIbHON TeHACHIMHU (Mepa LIEeHTpa), B TOM YHCIIe
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Menuana 4yncioBoro Habopa.

Y CTOMYUBOCTh ME/IUAHBI.
[Ipaktuueckas padbota
«CpenHue 3HaUCHUs.
Haubonrplliee 1 HauMeHbIIIEE

SHAYCHUA YU CIIOBOI'O Ha6opa.

Pa3zmax

cpenHee apupMeTHIecKoe, MeANaHa.

OnuchIBaTh CTATUCTUYECKHUE JTAHHBIE C TOMOLIBIO
CpeaHero apu(METHIECKOro U MEeIUaHBI.

Pemare 3aga4u.

N3yyaTs cBOiicTBA CPEIHUX, B TOM YUCIIE

C IOMOUIBIO IU(POBBIX PECYPCOB, B X0/
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HANOOJIbIIEE U HAUMEHBLIEE
3HAYEHUs YMCIOBOIO MAacCHBa, pa3Max.

PemaTs 3a1a4m Ha BEIOOp crioco0a onucaHus
JTAHHBIX B COOTBETCTBUH C MPUPOJION TaHHBIX

Y LEJISIMU UCCIIEI0OBAHNUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CinyvaitHast ”3BMEHUYUBOCTh
(mpumepsl). YacToTa
3HAYEHUU B MACCUBE
Ma”HbIX. [ pynmupoBka.
['ucrorpammel.
[TpakTryeckas pabora
«Crny4aitHast ”3BMEHYHUBOCTb)

OcBauBaTh NOHATHSA . YACTOTA 3HAUCHHUI B MaCcCHUBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh 1 AaHAJIU3UPOBATH TUCTOIPAMMBI,
noAOUPATh MOAXOISIINHN 1Iar TPYIITUPOBKHU.
OcBauBaTthb rpaguyecKue MpeACTaBICHUS pa3HbIX
BUJOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCJIE

C IIOMOIIBIO0 UG POBBIX PECYPCOB, B XOE
MPAKTUYECKON pabOThI

Beenenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
[IpencraBienue 3aaa4u

¢ nomoibko rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pedbep u cymmapHas

OcBauBaTth noHsiTusi: rpad, Bepmmuna rpada, pedpo
rpada, cTeneHp (BaJCHTHOCTh BEPIIUHBI), 1IETIh

U IUKIL

OcBauBaTh NOHSITUS TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.
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CTEeIeHb BepluH. Llens

u nuki. [yt B rpade.
[IpencraBneHue 0 CBI3HOCTH
rpada. O6xox rpada
(HIEpOB MyTh).
[IpencraBnenue

00 OpUEHTHPOBAHHBIX

rpagdax

PemaTe 3a1a4u Ha IOUCK CYMMBI CTEIICHEN BEPLINH
rpada, Ha Mouck 06xoxa rpada, Ha MOUCK IMyTel

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh CIOCOOBI PEICTABICHUS 3a7a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrux
IPEIMETOB C MOMOIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKHE LIeTH, (PYHKIIMOHATIbHBIE
COOTBETCTBHUS) HA IPUMEPAX

BeposiTHOCTH 1 9acToTa
CITy4alHOTO COOBITHS

City4aiiHbIi ONBIT

U CIIy4aifHOE COOBITHE.
BeposiTHOCTh M yacToTa
coObITHs. Poinb
MaJIOBEPOSITHBIX

U TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE

U B o01iecTBe. MoHeTa

U UTpaJibHAst KOCTh B TEOPUU
BEPOSTHOCTEM.
[IpakTuyeckas pabora
«YacToTa BIMaICHUS OpIay

OcBanBaTh NOHATHA: CTyYANHBIA OBIT

U CIIy4aifHOoe cOOBITHE, MATIOBEPOSITHOE

U TIPAKTUYECKHU JOCTOBEPHOE COOBITHE.

M3y4aTh 3HAUMMOCTH MAJIOBEPOSITHBIX COOBITUI

B MIPUPOJIE M OOIIECTBE Ha BAXKHBIX MPUMEPax
(aBapuu, HECUACTHBIE CITy4Yau, 3aIIUTA IEPCOHAIBHOM
uH(pOopMaIy, nepeaada T1aHHbIX).

N3yuyaTh poib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJiesiei (MOHETa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Ha0uropaTh 1 M3y4aTh 4acTOTy COOBITUN B TPOCTBIX
HKCHEPHUMEHTAaX, B TOM YHUCJIE C TIOMOILBIO IIUPPOBBIX
PECYPCOB, B X0/i€ MPaKTUUECKON pabOThI

O00011eHHE,
cUCTeMaTHh3als 3HaHU

[IpencraBnenune JaHHBIX.
OnucaTtenbHasi CTATUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IToBTOpPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHHUH.

Pemats 3a1aumn Ha NPEACTABICHUE U ONMCAHUE
JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTCPUCTHUK.
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OO0cy:xnaTh NnpuMepbI CIIy4aiiHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHBIX COOBITUMN, UX PO B IPUPOJIE U KU3HU
YeJI0BeKa

OBUIEE KOJIMYECTBO 34
JACOB I10 ITPOT PAMME
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8 KUIIACC
HanmenoBanue pasgena |KoauyecTBo OcHOBHOE conepKaHue OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYAIOLIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. I[oBTOPATHL N3YUEHHOE U BHICTPANBATH CUCTEMY
7 xnacca OnucarenbHas CTAaTUCTHUKA. 3HAHUI.
CrnydaiiHas U3MEHYUBOCTb. PemaTh 3agaum Ha npeCcTaBiICHUE U ONMCAHUE
Cpennue 4iciioBoro Habopa. | JAaHHBIX C TOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
Crny4aiinbie COOBITHS. PemaTth 3a1a4u Ha NPEJICTABICHUE TPYIITUPOBAHHBIX
BeposTHOCTH 1 4aCTOTHI. JTAHHBIX U OMKCAaHUE CIy4YaHON M3MEHYMBOCTH.
Kiaccuueckue monenu PemaTh 3aga4u Ha ornpe/iesieHUe YacTOTHI
TEOPHUH BEPOSITHOCTEN CIIy4aiiHBIX COOBITUH, 00CYXKICHHE TPUMEPOB
MOHETA U UTPaJIbHASI KOCTh CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX
U MPAKTUYECKH JOCTOBEPHBIX CIIYYaHBIX COOBITUH,
UX POJIM B MIPUPO/JIE U KU3HU YEIIOBEKA
OrnucarenbHas CTATUCTHUKA. 4 Otkionenus. lucniepcus OcBauBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBaHne TaHHBIX YHCIIOBOTO Habopa. OTKJIOHEHUE, UCIIOJIB30BATh 3TH XapAKTEPUCTUKU
CranpapTHOE OTKIIOHEHHE JUISl OITUCAHUS PaCCEUBAHUS TAHHBIX.
YHCIOBOrO HAabopa. BeiaBuraTh runote3pbl 00 OTCYTCTBUM UM HATTUIUHU
JlnarpamMMmebl paccenBaHUs CBSA3U 110 AMArpaMmaM pacCerBaHUA.
CTpoutsb 1uarpaMMbl PAaCCEMBAHUS IO UMEIOITUMCS
JTAHHBIM, B TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPA
MHoxecTBa 4 MHO0k€eCTBO, MOJAMHOKECTBO. | OCBaUBATH MOHATHS: MHOKECTBO, JIEMEHT
Onepanuu MHO>K€ECTBA, IOJMHOKECTBO.
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Ha/l MHOXKECTBAMU:
o0beIuHEHNE, IEpECEUCHHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
HepeMECTUTENBHOE,
coyeTaTesbHOe,
pacrpeneauTenbHoe,
BKJTIOUCHUSI.

I'paduueckoe
Hpe/cTaBIeHHE

MHOKECTB

BbInoJHATH Onepanuu HaJl MHOKECTBAMU:
o0ObeAMHEHHE, IEPECEUEHUE, TOMOJIHEHHUE.
HMcnoab30BaTh CBOMCTBA: IIEPEMECTUTEIIBHOE,
COUYETATENIbHOE, PACIIPEICIUTEIBHOE, BKIIOUCHHUS.
Hcnonb3oBaTh rpaguueckoe npeacTaBicHue
MHO>KECTB MPU ONMKUCAHUU PEATHHBIX TTPOIIECCOB

U SIBJICHUH, TIPU PEIICHUH 33124 U3 IPYTUX y4eOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTH ciryqyailiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Crny4aiinbie COOBITHS.
biiaronpusitcTByrO1IME
AJIEMEHTapPHBIC COOBITHS.
BepostHOCTH COOBITHIA.
OnBITH C PABHOBO3MOYKHBIMU
DJIEMEHTAPHBIMH COOBITUSIMU.
CrydaliHblil BEIOOD.
[IpakTueckas padbota
«OTnBITHI

C PaBHOBO3MO>KHBIMU
DJIEMEHTAPHBIMU
COOBITUAMM

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aifHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX 3JIECMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE dJIEMEHTaPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHIA TTO BEPOSITHOCTSM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIIBITA.

Pemats 3a1a4m Ha BEIYMCIICHUE BEPOSTHOCTEMN
COOBITHI B OIBITAX C PABHOBO3MOKHBIMH
DJIEMEHTAPHBIMHU COOBITHSIMU, B TOM YHUCIIE

C TIOMOIIBIO KOMITBIOTEPA.

IIpoBoAUTH U U3y4aTh ONBITHI

C PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMHA
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(c UCTIOB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIEJIei) B X01€ MPAaKTHYECKOU pabOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTb MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPIIMHBI, CBSA3b MEXIY
YUCJIOM BEPIIMH U YHCIOM
pebep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 ukIa,
BHCsIYasl BEpIIHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, TUAMETP JIepeBa.

M3yuaTh CBOICTBA JicpeBa: CyNIECTBOBAHUE BUCIUCH
BEPIIMHBI, CAMHCTBEHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMH, CBSI3b MEK/Ty YHCIIOM BEPIIUH U YHCIIOM
pebep.

PemaTh 3a1aum Ha MOUCK U TICPEUNCIICHUE ITyTCH

B JicpeBe, OIpeieNieHIe YUCia BEPIIUH WiH pedep

B JiepeBe, 00X01 OMHAPHOTO JIepEBa, B TOM YHCIIE

C MPUMEHEHHUEM IPaBUIIa YMHOXKCHHSI

Crnyuaiinbie cOOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeuHeHne U IepeceueHue
coObITHil. HecoBmecTHbIE
coObITs. opmyna
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBuino yMHOXEHUS
BEPOSTHOCTEM.

VYciioBHas BEpOATHOCT.
HezaBucumsbie coObITHS.
[IpencraBnenue

OcBauBaTh NOHATHS : B3AUMHO ITPOTUBOIIOJIOKHBIC
COOBITHS, OIepalliy HaJl COOBITUSIMHU, OOBETMHEHNE
U TIepeceueHre coObITUH, Iruarpamma Diinepa
(Oiinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE
COOBITHSI.

H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEANHEHUS
JBYX COOBITHI ((hOPMYIIBI CIIOKEHHUS BEPOSITHOCTEH ).
Pemats 3a1a4u, B TOM YHCJIE TEKCTOBBIE 33/1a4d
Ha ONpPEe/IeJICHUE BEPOSITHOCTEN OObEIUHEHUS U
nepeceyeHrs COOBITHI C TTOMOIIBIO YHUCTOBOM
npsIMOM, TuarpaMm Ditsiepa, GOpMyJIbl CI0KEHUS
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CJIy4alHOI0 SKCIIEPUMEHTA
B BHJIE JIepEBa

BEPOSATHOCTEM.

OcBauBaTh MOHATHSA: IPABUIIO YMHOXEHUS
BEPOSTHOCTEM, YCIOBHAsL BEPOSTHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYHYAHOTO OMBITA.

N3yuaTthb cBoiicTBa (OnpeiesieHNs]) He3aBUCUMBIX
COOBITHH.

Pemathb 3a1a4u Ha ONpeeIEeHNUE U UCIIOJIb30BaHHE
HE3aBUCHUMBIX COOBITHM.

PemaTh 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YHCJIE YCIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBa
CJIy4aWlHOTO OIbITa

O00011eHHE,
cHCTEMAaTH3aIMs 3HAHU I

[IpencraBienne TaHHBIX.
OnucarenbHasi CTATUCTUKA.
I'padel. BeposiTHOCTH
CIIy4aiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CUCTEMY
3HaHUM.

PemaTp 3aaum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MOMOIIbIO0 U3YYEHHBIX XapaKTEPUCTHUK.
Pemathb 3aga4um c mpuMeHEeHHEM TpadoB.

PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy4alfHOT'O COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OITBITAX

C PaBHOBO3MO>KHBIMH 3JIEMCHTAPHBIMH COOBITHUSIMH.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bEeTMHEHHMS U TIepeCceUeHUs COOBITUI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MPEJCTABICHNUN U IEPEBA CIIYYaHOT'O OMBITA.
PemaTp 3a1a4u Ha nepevrciIeHUe KOMOWHAITUN
(uucna mepecTaHOBOK, YHCJIA COUCTAHUI),
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Ha HaXO0KJIEHUE BEPOATHOCTEN COOBITUIA
C IPUMEHEHUEM KOMOMHATOPUKH, B TOM YUCJIE
C UCIIOJIB30BaHUEM TpeyronbHuka Ilackais

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

34
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9 KUIACC
HaumenoBanue paznena |(KonnuectBo OcCHOBHOE CcOZIepKaHNE OCHOBHbIE BUJIbI ICATEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATHL N3YyYEHHOE U BHICTPAUBATH CHCTEMY

& Kjacca

OnucaresipHas CTaTUCTHUKA.
Onepanuu Hai COOBITUSMMU.
HeszaBucuMocTh COOBITHIA

3HAHUMH.

PemaTh 3a1a4u Ha IPE/ICTABICHUE U OIMCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCIIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABIICHUN U JIEpEeBa CIIyYalHOIrO OIbITA.
PemaTth 3a1auu Ha IEpEeUUCIICHIE KOMOMHAITAN
(durcrna rnepecTaHoOBOK, YUCIIa COYSTaHUN),

Ha HAXO0XJEHHUE BEPOSATHOCTEN COOBITUI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. ®akropuai.

CouetaHus v 4YUCIIO
couetanuil. TpeyroapHuk
[Tackans. [Ipaktuyeckas
paboTta «Brrunciieane
BEPOSITHOCTEMN

C HCIIOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHO>KEHUS, YIOPsA0UYeHHAs apa, Tpoiika 00BEKTOB,
NepPEeCTaHOBKa, (haKTOpHAI YKCIIa, COYeTaHUE, YUCIIO
coueTaHui, TpeyronpHuk [lTackans.

PemiaTp 3a1a4u Ha IEpEUNCIICHUE YIOPSIAOYEHHBIX
nap, TpO€K, IEPEUYUCICHUE IEPECTAHOBOK

Y COUYETAaHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX PYHKIUI
AJIEKTPOHHBIX TaOIUII»

PemaTsh 3a1aun Ha IPUMEHEHUE YMCIIa COYCTAHUM

B anreOpe (COKpallleHHOe YMHOXEHNEe, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a1a41

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM YHCIIC C TIOMOIIIBIO
AJICKTPOHHBIX TAOJIHII B XOJI€ MPAKTHUECKOU PaOOTHI

FGOMCTpI/I‘IeCKaH
BCPOATHOCTD

['eomeTpuyeckas
BEpOATHOCTh. CilydailHbIi
BBIOOD TOYKHU U3 PUTYPBI
Ha IJTIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHSAATHE FCOMeTqueCKOﬁ BCPOSATHOCTH.
Pematn 3aJJa9YM Ha HaXO0XJICHUEC BGpOSITHOCTCﬁ

B OIIbITax, MPpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYT'OJIBHUKA, Kpyra, OTPC3Ka UJIN AYT'U
OKPYKHOCTH, YU CJIOBOI'O ITPOMCIKYTKA

Hcneitanusa bepryum

Hcneitanue. Ycenex

u Heynada. Cepus
WCTIBITAHUH JI0 TIEPBOTO
ycnexa. cnibitanus
bepuymu. BeposatHoct

COOBITHI B CEpUH UCTIBITAHUMA

bepnymnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnynnn»

OcBanBaTh NOHATHA UCIIBITAHUE, JIIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (YCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE IIEPBOrO ycrexa
(Heynaum), cepus UcnbITaHuM bepHyu.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
COOBITHI B CEPUH UCTIBITAHUH JI0 IIEPBOTO yCIIeXa,
B TOM YHKCJIE C IPUMEHEHHEM (hOPMYIIBI CYyMMBI
r€OMETPUYECKOU IMPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyin, Ha HAX0XKIEHUE BEPOSITHOCTH
ONPEAEIEHHOI0 YMCIIAa YCIIEXOB B CEPUU UCIIBITAHUI
bepnysnu.

N3yyaTs B X0/1€ NIPaKTHYECKOI padoOThlI,
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B TOM YHCJIE C IOMOIIbIO LIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUIN
bepnyinu

CityuaiiHasi BeIMUMHA

CiyyaiiHasi BETMYHMHA

U pacupeaencHue
BEPOSATHOCTEM.
MaremaTnueckoe 0KUIaHue
U IACTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpuMepsl
MaTeMaTHYECKOTO OKUTaHUS
KaK TEOPETHYECKOTO
CpEIHEro 3Ha4eHUsI
BEJINYMHBL.

[lonsiTue o 3aKoHe OOIBIINX
yucell. Mzmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT. [[ppuMeHeHnne 3akoHa
OOJIBIINX YHCEeI

OcBOMTH NOHATHS: CITy4ailHAs] BETUYMHA, 3HAUCHUE
CJIy4aliHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSITHOCTEM.

N3yuaTs u 00CyKAATH IPUMEPHI TUCKPETHBIX

Y HEMPEPBIBHBIX CIIYYalHBIX BEJIMUKH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACEIEHNUS, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTHKHU ), MOJICTBHBIX CIIyYailHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATBHON KOCTH, CO CITy4YaiiHbIM
BBIOOPOM U T. I1.).

OcBanBaTh NOHATHA: MATEMATUYECKOE OKUTAHUE
CJIy4alHOU BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CTyYalHON BEIIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOTO Habopa.

PemiaTp 3a1a4u Ha BBIYKUCIIEHUE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOM CIIyYalHOU
BEJIMYMHBI 110 33IaHHOMY PacCIpEICIICHUIO, B TOM
YUCIIe 3a/1a4, CBSI3aHHBIX CO CTPaXOBAaHUEM

Y JIOTEPESIMHU.

3HAKOMHMTBHCS C MATEMATUYECKUM OKUJIaHUEM

Y ICTIIEPCUEN HEKOTOPBIX PACIPEAECIEHNN, B TOM
YHCJIE pacIpeesICHUs] CIIyYalHOW BEJTUYUHBI «YHUCII0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIyYalHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBHCS C 3aKOHOM OoJbIKX yucen (B popme
bepnyiin): npu 60JBLIIOM YKCIIE OMBITOB YaCTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3a1aumn Ha U3MepeHUE BEPOSATHOCTEN

C IOMOMUIBIO YaCTOT.

OO6cykaaTh poJib 3aKOHA OOJIBIIINX YUCETT

B 000CHOBaHHMH YaCTOTHOTO METOJIa U3MEPEHUS
BEPOSTHOCTEM.

OO0cy:x1aTh 3aK0H OOJIBIIUX YUCEN KaK MPOSBICHUE
CTATUCTHUYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCET B IPUPOE
U B )KM3HU YeJIOBEKa

O60011eHne, KOHTPOIb 10 [IpencraBneHne 1aHHBIX. IHoBTOPATH N3YYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHasi CTaATUCTUKA. 3HaHUMU.
BepostHOCTh CityyaliHOTO Pemathb 3a1a4u Ha IPEICTABICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHatopuku. CiyyaiiHple | PemiaThb 3a1a4u Ha HAX0XICHUE BEPOSTHOCTEH
BEJIMYHMHBI U PaCIIpeICIICHUS COOBITHIA, B TOM YHCJI€ B OIBITaX
C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH 00bEIMHEHUS U TIEPECCUCHHS
COOBITUM, BBIYUCISTh BEPOATHOCTH B OMBITaX
C CEpPUSIMU CIIyYalHBIX UCIBITAHUI
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOI PAMME
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IEPEYEHB (KOJJUPUKATOP) PACIIPEJAEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPABOBAHMS M1 DJIEMEHTOB COJIEP) KAHUSA

IO MATEMATHKE

B ¢denepanbHbIX M pervoHaNbHBIX MPOLEAYpaX OLIEHKM KayecTBa 0Opa3OBaHMS
UCIIOJIb3yeTCsl MepeueHb (KOAU(PUKATOP) paclpeiesieHHbIX M0 KiaccaM IpOBEPSEMBbIX
TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS OCHOBHON 00pa30BaTelbHOM MpPOrpaMMBbl
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKaHUs IO MAaTEMATHUKE.

5 KJIACC

IIpoBepsiemble TPeOOBaAHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMblI

Kon ITIpoBepsieMbie peAMETHBIEC PE3YIbTATHl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
pesyJibrara
1 Hucna v BBIYKCICHUS
11 [lonumaTh ¥ TPaBWIBHO yNOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC
' C HATYypaJbHBIMU YHCIAMH, OOBIKHOBEHHBIMH U IECITUYHBIMU JPOOSIMU
19 CpaBHUBaTh M yHOPSAOYMBATH HATypalbHbIE YHUCJA, CPABHHUBATh

B IIPOCTEHIINX CITydasix OOBIKHOBEHHBIE JPOOHU, ECATHUHBIE IPOOH

COoOTHOCUTH, TOYKY Ha KOOPAMHATHOM (YUCIIOBOM) MPsIMOM C
1.3 COOTBETCTBYIOIIMM €l YWCIOM W HM300pa)kaTh HATypajlbHbIC 4YHCIIaA
TOYKaMU Ha KOOPJMHATHOU (YUCIOBOI) MpsIMOit

BreimonHaTs apudMeTndeckrue NeUCTBUsS ¢ HATYpaTbHBIMU YUCIIAMH,

14 .
C OOBIKHOBEHHBIMH JIPOOSIMHU B TIPOCTEHIIINX CIydasx
1.5 BrITOTHATH IPOBEPKY, MPUKUIKY PE3YIbTaTa BHIYUCICHUN
1.6 OKpyTIJISITh HATYpaJbHbIE YUCIIA
2 Pemienne TeKCTOBBIX 3a1a4
51 PemaTte TekcTOBBIE 3a1aUM apUDMETUUECKIM CITOCOOOM U C TIOMOIIIHIO
' OpPraHN30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemars 3amaum, comepXkampie 3aBUCHMOCTH,  CBSI3BIBAIOIINC
2.2 BEJIMYMHBI: CKOPOCTh, BpEMs, PACCTOSHHE, II€Ha, KOJIMYECTBO,

CTOUMOCTD
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2.3

Hcnons3oBaTh KpaTKue 3alUCH, CXEMbI, TaOIUIIbI, 0003HAYCHUS TIPU
pelIeHnN 3a1a4

2.4

[Tonp30BaThCA OCHOBHBIMU €JAWHUILIAMU W3MEPEHHS: IIEHBI, MAaCChl,
paccTosiHUs, BPEMEHH, CKOPOCTH, BBIpaXaTb OJHU €IUHUILIBI
BEJIMUYUHBI YEPE3 IPYTUe

2.5

W3Bnekars, aHaAIIM3UPOBAT, OLIEHUBATh UH(OpMAIHIO,
OpeICTaBIEHHYI0 B  Tabnuie, Ha CcToj0yaTol  Jauarpamme,
MHTEPIPETUPOBATH MPE/ICTABICHHBIC JaHHBIC, UCTIOIH30BATh JaHHBIC
NpU pPEIIeHUU 3a71a4

HaFJ'ISIIIHaH TCOMCTpPUA

3.1

[lonb30BaTbcs TEOMETPUYECKMMM TMOHATHSMHU: TOYKA, MpsMas,
OTpE30K, JIy4, Yr0J, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh mpuUMEpbl OOBEKTOB OKPYKAIOUIETO0 MHpA, UMEIOIINX
dbopMy U3yUEHHBIX T€OMETPUUECKUX QUTYp

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YyIJIaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEpILIMHA, CTOPOHA, TUATOHAJIb;
C OKPYXHOCTBIO: PaJInyC, TUAMETP, LIEHTP

3.4

N306paxkath u3yueHHbIe TeoMeTpruueckue (GUrypsl Ha HETMHOBAHHOMN
U KJIET4aTON OyMare ¢ MOMOIIbIO IIUPKYJIS U TUHEHKH

3.5

Haxonuth mJMHBI OTPE3KOB  HEMOCPEACTBEHHBIM H3MEPEHUEM
C TMOMOIIBIO JTUHEUKU, CTPOUTHh OTPE3KH 3aJaHHOW JIJIMHBI, CTPOUTH
OKPYKHOCTb 3aJJaHHOTO pajuyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa
JUIS1 KX TTIOCTPOEHMUS, BBIUYMCIICHUS IUIOLIAANA U IIEpUMETpa

3.7

Brruncnars nepuMeTp M IiIonaab KBaapara, mpsiMOyrojibHUKa, QUryp,
COCTaBIICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM uucie ¢uryp,
M300paKEHHBIX Ha KIIeTYaTon Oymare

3.8

Ilonp30BaThCsi OCHOBHBIMU MCTPHUYCCKUMHN CAMHUIAMH HN3MCPCHHA
JJIMHBI, INIOIIAAN; BhIPpAaXXaTb OJHU CAMHUIBI BCJIMYUHBI UCPC3 JPYIUC

3.9

Pacno3naBathk napamienenumnen, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO:
BEeplUIMHA, pedpo, TrpaHb, W3IMEPEHHUS; HAXOJIUThb HU3MEPEHUs
napajuienenumnena, Kkyoa

3.10

Beraucnaare  o0beM  kyOa, mapaiienenumneaa 1o 3aJIaHHBIM
HU3MEPEHHIM, MOJIb30BAThCS €AMHUIIAMU U3MEPEHUS 00beMa

3.11

Pemats HecoOKHBIC 3aJa41 Ha U3BMCPCHHUC I'COMCTPHUICCKNX BCIIMYHNH
B IIPAKTHUYCCKUX CUTYyallUusAX
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IIpoBepsieMble 3jIeMEHTHI COIEPKAHUS

Kon

[IpoBepsieMblii DJIEMEHT COAEPKAHUS

1

HarypanbHbie yncna u HyJab

11

Hatypansnoe uucno. Psa natypaneubix umcen. Yucio 0. M3o00paxenue
HATypaJIbHBIX YUCEJT TOUYKAMU Ha KOOPAUHATHOM (YMCIIOBOM) IPSMOM

1.2

ITo3unmonHas cucrema cuucieHus. Pumckasd Hymepauusa. JlecatudnHas
CHUCTEMA CUUCIICHUS

1.3

CpaBHEHME HATYpaAJIbHBIX YMCEN, CPABHEHHE HATYPAJIbHBIX YHCEN C HYJIEM.
OkpyriieHre HaTypaJIbHBIX YUCEIN

1.4

CioxxeHue, BbIUMTAHUWE, YMHOXEHHE W JICJICHUE HATypaJIbHBIX YHCEI.
CBOMCTBO HYJISI IPU CIIOKEHUH, CBOMCTBA HYJIA U €AUHULIBI TP YMHOXKEHUH.
[lepemecTuTennbHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHUS, paclpeieTuTeIbHOE CBOMCTBO (3aKOH) YMHOKECHUS

1.5

Ucnonb3oBanue OykB s 00O3HAYEHUs] HEU3BECTHOTO KOMITOHEHTA
¥ 3aIUCU CBOMCTB apu(METUYECKUX JACUCTBUIN

1.6

Jlenurenr W KpaTHBIE 4YHWCJA, pa3lioKEHWE Ha MHOXUTENIH. [IpocThie
U coctaBHbIe uncia. [Ipu3Haku gemumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom

1.7

CreneHn ¢ HAaTypaJIbHbBIM I10Ka3aTCJICM. 3anuch 4mucia B BHAC CYMMBEI
pPaspAOHbIX CJIaraCMbIX

1.8

HucioBoe BbIpakeHHUE. BbIYMCIICHHE 3HAYEHUN YHCIIOBBIX BBIPAXKCHUU,
MOPSAIOK BBINOJHEHUST JEUCTBUU. MCmonp30BaHWE NpPU  BBIYUCICHUSAX
MEPEMECTUTEIIBHOTO M COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKECHUS U
YMHOKEHHUS, pacpeIeIUTEILHOIO CBOMCTBA YMHOKEHUS

Hpobu

2.1

IIpencraBmenne o ApoOM Kak crmocoOe 3aluCH  YacTH  BEJIWYHHBL.
Oo6bikHOBEeHHBIE TpoOu. [IpaBubHBIE U HEMpaBUIbHBIC poOu. CMmeranHas
IpoOb, TIPEICTAaBICHUE CMEIIAHHOW NpoOW B BUJE HEMPABUIBLHON ApoOH
¥ BBIJICTICHUE 1IEJI0M YacTH YMClia U3 HENpaBHIbHOM Jpodu. M3o00pakeHune
IpoOeit TOYKaMH Ha YUCIIOBOU TIPSIMOM

2.2

OcHoBHOe cBoiicTBO npodu. CokpamieHue apodeit. IlpuBenenue apodu
K HOBOMY 3HaMeHaTent0. CpaBHeHHE ApoOeit

2.3

CrnoxeHre U BBIYUTaHUE IpoOeh. YMHOKEHHE U JIeJIeHUE Ipo0ei, B3aUMHO-
oOpatHbIe 1pobu. HaxoxaeHre 4acTu 1eoro  1mejioro Mo ero YacTh

2.4

Jecatuunas 3anuch apodeit. IlpeacraBnenue aAecATUUHOM ApoOW B BHE
0ObIKHOBEHHOM. M300pakeHne NecATUYHBIX APpOOEH TOUKaMH Ha YHCIIOBOM
npsiMmoid. CpaBHEHHUE JIECITUUHBIX ApoOei
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Apudpmerndeckue JEWCTBUS C JECATUYHBIMU Jpo0sMH. OKpyrieHue

2.5 .
NECATUYHBIX 1poOeit
3 Permrenne TeKCTOBBIX 3a1a4
3.1 | PemeHue TEKCTOBBIX 3a/1a4 apu(PMETHUECKIM CIIOCOOOM
3.9 Pemienne norndyeckux 3amad. Pemenue 3anayu nepedbopoM BCeX BOZMOKHBIX
' BapuaHTOB. Vcnosib30BaHUe NMPpU PEIICHUHU 3a7a4 TabJIUIl U CXeM
Pemienne 3amad, conepkamux 3aBUCHMOCTH, CBSI3BIBAIOIIUE BEIUYWHBL:
33 CKOpPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEPEHUS: Macchl, 00beMa, IIEHbI, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBS3b
MEXy €IUHUIIAMU U3MEPEHUS KaXI0W BETUIMHBI
34 Pemienrie 0CHOBHBIX 3aj1a4 Ha ApoOU
3.5 [IpencraBnenue TaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM
4 Harnsgnas reometpus
Harnsgueie npencraBieHuss o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpPE30K, JIy4, YroJy, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJL.
[IpstmMoii, OCTPBIN, TYTION U PA3BEPHYTHIN YTJIbI
JIlnuHa oTpe3Ka, METpUYECKHUE €AMHULBI ITUHBL. J[JIMHA TOMaHOH, IEPUMETP
4.2 MHOTOYTroJIbHUKa. V3MepeHue U TMOCTpOEHUE YIVIOB C  IOMOIIBIO
TpaHCIOpTHpPA
43 Harnsanseie npeactaBiaeHuss o purypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' IPSAMOYTOJIBHUK, KBaIpaT, TPEYTrOJIbHUK; O PABEHCTBE (PUTYP
N3o0paxenune ¢uryp, B TOM umciie Ha kierdaroi Oymare. [loctpoenue
44 KoH(UTypanuii H3 YacTedl MNpsMOH, OKPYKHOCTH Ha HEJIMHOBAHHOM
' U Kkierdyatrod Oymare. lcmonb30BaHME CBOWCTB CTOPOH U YIJIOB
IpsIMOYTOJIbHUKA, KBaJpaTa
[Inomans NpAMOYrojibHUKA KW MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
4.5 NPSIMOYTOJLHUKOB, B TOM 4HCIe (QUTYp, M300pPKEHHBIX Ha KJIETYATON
Oymare. EnuHUIIBI M13MEpEHUs TI0MATU
Harnsgneie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
NpsIMOYTOJIBHBIN TapajuieNienunea, KyO, MHOrorpaHHuku. M3o0paxeHue
4.6 POCTEHIIINX MHOTOTPAaHHHUKOB. Pa3BepTku Kkyb0a U mapajuienenumnesa.
Coznanue mMojienield MHOTOrPaHHUKOB (M3 Oymaru, IpoOBOJIOKH, TJIACTUIMHA
U APYrUX MaTepHalioB)
4.7 O06beM mpsAMOYTOIBHOTO Napajienenunena, Kkyoa. Eqununer uamepenus

o0beMa
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6 KJIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pesyJibrarta
1 Hucna v BIYUCICHUS
3HaTh U IOHUMATh TEPMUHBI, CB3aHHBIC C PA3JIMUYHBIMU BUAAMU YHACEIT
1.1 U crioco0amMu UX 3aMucH, IEPEXOUTh (€CIU 3TO BO3MOXKHO) OT OJTHOM
dbopMBI 3amKcH YKCia K IPyrou
19 CpaBHHMBaTh ¥ YNOPSIOYMBATH IIEJbIe YHCJA, OOBIKHOBEHHBIE
' U JICCATUYHBIE APOOH, CPAaBHUBATH YKMCIIA OJTHOTO U PA3HBIX 3HAKOB
BeimonusaTh, coueras  yCTHbIE W THUCBMEHHBIC  TPHUEMBI,
13 apupMeTHIEeCKre JCHCTBHUS C HATypaJbHBIMH U IEIBIMU YHCIIAMH,
' OOBIKHOBEHHBIMU M JICCATUYHBIMU JPOOSIMU, TOJOXKUTCIbHBIMH U
OTpUIIATEIBHBIMH YHCIAMU
BbryucnisTh 3HaU€HUS YMCITOBBIX BBIPAXKEHUMN, BHITTOIHIThH IPUKUIKY U
14 OLICHKY pe3yjibTaTa BBIUYUCICHUM, BBIMOJIHATH MpeoOpa3oOBaHUs
' YHUCJIOBBIX BBIPAKEHUNW Ha OCHOBE CBOWCTB apu(MeTHUeCKuX
NeNCTBUH
15 OkpyrisTh 1edble Yuclia U JeCATUYHbIE JApoOU, HAXOAWTh
' HPUOIKEHUS YUCETT
COOTHOCHUTH TOUKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €
1.6 YUCJIOM W HM300pakaTh YWCjIa TOYKAMH Ha KOOPJIWHATHOM MPSIMOMH,
HAXOJUTh MOJIYJIb YKCIIa
17 CoOTHOCUTH TOYKY B HPSAMOYIOJIBHOW  CHCTEME  KOOpPAUHAT
' C KOOpAMHATAMH 3TOH TOUKH
18 OkpyrisTh 1eJible 4YWCia W JIeCATUYHBIE JpOOH, HAXOIUThH
' NPUOITHKEHUS YHCET
2 UYucnoBbie 1 OYKBEHHBIE BEIPAKECHUS
[Tonumate ¥ ynoTpeosiTh TEPMUHBI, CBSI3aHHBIE C 3AMKUCHIO0 CTEIIEHU
2.1 9HClia, HAXOAWTh KBAApaT W KyO 4YHWCIA, BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTETICHU
99 [Tonp30BaTHCS MPU3HAKAME JIETUMOCTH, PACKIIaIbIBATh HATYypaTbHBIC
' yucia Ha MPOCThle MHOKUTEN
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2.3

[Tonb3oBaThCs MacITAOOM, COCTABISATh NPOMOPLUU U OTHOLLEHUS

2.4

Ucnonw3oBate OykBBI JUisi 00O3HAYEHUs] YHUCET TMPU 3alUCH
MAaTEeMAaTHUYE€CKUX BBIPAXKEHUM, COCTABISATh OYKBEHHbBIC BBIPAKCHUS U
dbopMyIbl, HAXOIUTh 3HAYEHUS OYKBEHHBIX BBIPOKCHUIN

2.5

HaxonuTe HEM3BECTHBIM KOMIIOHEHT PABEHCTBA

Penrenue TekCcTOBBIX 33124

3.1

Peniate MHOrOIIArOBBIE TEKCTOBBIE 331241 apU(PMETHUECKIM CIIOCOOOM

3.2

Pemats 3a1a4u, CBA3AHHBIC C OTHOUICHUCM, ITPONOPIHHOHAIIBHOCTBIO
BCIIMYWH, IPOUOCHTAMH, pPCIOAaThb TPpHU OCHOBHLBIC 3aJ1da49XW Ha I[pO6I/I
" IMPOUCHTLI

3.3

Pemate 3a1a4H, COACPpIKAIINC 3aBUCHUMOCTH, CBs3bIBAIOIIUC
BCIIMYUHBI. CKOpPOCTb, BpEM:iA, PpaCCTOAHUC, IMLCHY, KOJIHNYCCTBO,
CTOUMOCTD, ITPOU3BOANUTCIIBHOCTDb, BPCM:I, 00BeEM pa6OTBI, HCIIOJIb3Ys
apI/I(i)MeTI/I‘{eCKI/IC HeﬁCTBHH, OIOCHKY, IIPUKHUAKY, II0JIb30BATHCSA
CANMHHUIAMU U3MCPCHUS COOTBCTCTBYIOIINUX BCIIMYNH

3.4

CocTaBnaTh 6YKB€HHBI€ BBIPAKCHUA 110 YCJIOBUIO 3aa4Nn

3.5

W3Bnekats uMHQOpMAlMIO, TPEJICTABICHHYIO B  TaOiMIax, Ha
JIMHENHOW, cToyiouaToit 15810 KPYTrOBOM IAarpamMmax,
UHTEPIPETUPOBAThH MPEACTABICHHBIE JAaHHBIE, UCIIOJIb30BATh JIAHHbBIC
IIPU PELICHUH 3a]1a4

3.6

[IpencraBiasaTe wHOpPMAIMIO C TIOMOIIBIO TAONHI, JIMHEHHOM
U CTOJIOUATOM AHarpamMmm

Harnsnnas reomerpus

4.1

[IpuBoauTh TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHUPA, HMEIOIIUX
dbopMy HM3yUEHHBIX TE€OMETPUYECKUX IJIOCKUX W MPOCTPAHCTBEHHBIX
¢buryp, mpuMepsl paBHBIX U CHMMETPUYIHBIX (UTYD

4.2

N300pakath ¢ MOMOIIBIO IHMPKYJS, JTUHEHKH, TPaHCIOPTHpPA HA
HEJIMHOBAHHOW W  KJET4aTol Oymare H3y4YeHHbIE IUJIOCKUE
reoMeTpudeckue GUryphsl ¥ KOHPUTYpAITUU, CHMMETPUYHBIE (QUTYPBI

4.3

[Tonb30BaThCs T€OMETPUUYECKUMU MOHSTUSIMH: PABEHCTBO (QUTYD,
CUMMETpPHS; WCII0JI30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C
CUMMETPHUEH: OCh CHMMETPHUH, LIEHTP CUMMETPUH

4.4

Haxonuth BENMYMHBI YIII0B U3MEPEHUEM C ITOMOLIBIO TPAHCIIOPTHUDA,
CTPOUTH YIJIbI 3aJaHHOW BEJIWYMWHBI, IOJb30BATHCS IPU PEUICHUU
3a7a4 TPAJYCHOM MEpPOM YIIIOB, pACIIO3HABATH HA YEPTEKAX OCTPHIH,
NPSIMOM, pa3BEPHYTHIN U TYIIOM YIJIbI
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4.5

Beluncnare  OOuMHY — JOMaHOM,  NEPUMETP  MHOTOYTOJBHHKA,
NOJIb30BAaThCSl E€AVMHULAMH W3MEPEHUS JUIMHBI, BbIpaXKaTb OJHU
€MHULBI U3MEPEHUS JJIMHBI Uepe3 APYTHe

4.6

HaxonuTts, ncnone3ys 4epTeKHbIE HHCTPYMEHTBL, PACCTOSHUS : MEXKIY
JBYMsI TOUKAMH, OT TOYKH J0 PSIMOM, JUIMHY ITyTH HAa KBaIPATHOM CETKE

4.7

Boruucnars miomans (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha MPSMOYTOJIbLHUKU, Ha paBHbIE (PUTYpHI,
JOCTpauBaHuE /10 MPSMOYTrOJbHUKA, TOJb30BATbCSI OCHOBHBIMU
EAVMHUIIAMU HW3MEpPEeHMs IUIONIaJM, BBIPAXKaTh OJHH E€IUHUIIBI
U3MEpEHHUs IIJIOLIAIN Yepe3 Ipyrue

4.8

Pacnio3naBaTh Ha MoOJENsAX M M300paXKEHUSX NHPAMUIY, KOHYC,
WIMHJIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, pedOpo, TI'paHb,
OCHOBaHHE, pa3BepTKa

4.9

N3o0paxath Ha KIeTYaATON OyMare mpsiMOYTOJIbHBIN MapasiIeICTIUITe T

4.10

Bbruncasate  00beM  MPSAMOYrOJIBHOTO — Mapajjienenunena, Kyoa,
M0JIb30BAThCSl OCHOBHBIMU €IMHUIIAMU U3MEpPEHHUs 00beMa

411

Pemate HecnoXXHEIE 3aladi Ha HaXO0XKIACHHUC T COMCTPHUUCCKUX
BCJIMYHWH B ITPAKTUYICCKUX CUTYallUAX

IIpoBepsieMble 3J1€eMEeHTHI COAePKAHUSA

Kon [IpoBepseMblii JIEMEHT COEPKAHUS
1 HarypanbHbie uncna
Apudmernyeckue IEHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH YHCIAMHU.
11 UucnoBble BBIpaXEHUsI, TOPSAIOK JEHWCTBHM, HCIOJIb30BAaHUE CKOOOK.
' Hcnonp3oBaHue Mpu BBIYUCICHUSX NEPEMECTUTEIBHOIO U COYETATEIBbHOTO
CBOWCTB CJIO’KEHUSI 1 YMHOKEHHUS, pACIPEACITUTETLHOIO CBOMCTBA YMHOKEHUS
1.2 OkpyriieHne HaTypajabHbIX YUCEIl
13 JlenuTenu u KpaTHBIC YUCIIa, HAMOOJIBIITNN OOIIHIA TeTUTEIh 1 HAaUMCHBIIICE
' oO1miee kpaTHoe. [lemMMOoCTh CyMMBI U IPOU3BEICHUS
1.4 Jlenenue ¢ octaTKoM
2 Hpobu
51 OObikHOBEHHAs! 1poOb, OCHOBHOE CBOMCTBO APOOH, COKpAIICHHE IpOoOeH.
' CpaBHeHUE U ynopsiiouuBaHue Apooei
99 Peurenrie 3a1au Ha HaXOXK/JIEHUE YAaCTHU OT LEJOTO U LEJOTO MO €ro YacTu.

JIpoOHOE YuCiI0 Kak pe3yabTat JeJIeHUs
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[IpencraBiaenue JgecaTHYHOM JpoOu B BUAEC OOBIKHOBEHHOW JApoOuU

2.3
Y BO3MOKHOCTbH MPEJICTABICHUSI OOBIKHOBEHHOM ApOOU B BUJIEC I€CITUUHOM
Jlecatuunble ApoOUM W MeTpuueckass cucremMa Mep. ApudmMmeThueckue
2.4 | AeUCTBUSI M YHUCJIOBBIE BBIPAKECHHUS C OOBIKHOBEHHBIMH M JCCATUYHBIMU
Ipo0sSIMHU
o5 OtHowienue. [lenenue B JaHHOM OTHouleHMH. MacmTal, npomnopius.
' [IprMmeHenue nponopuri Ipyu PELICHUH 3a1a4
[TonsiTue mporieHTa. BeruucieHue nporeHTa OT BEJUYUHBI U BEJIMYUHBI TTO
2.6 | ee mporeHTy. BripaxkeHue MPOIEHTOB IECATUYHBIMHU ApoOsmu. Pemenue
3a/1a4 Ha MPOIEHTHI. BbIpakeHHe OTHOIICHUS BEJIMUMH B MPOILICHTAaX
3 [lonoxuTenbHbIE U OTPULIATETbHBIE YHCTIA
[lonoxuTenbHble U OTpUIIaTeNbHbIE yKcia. Llensie yncna. Monyns uncna,
3.1 |reomerpuueckas MHTepHpeTalus MOAyls yucia. M3o0paxkeHue uucen Ha
KOOpAMHATHOU mpsiMoii. UncnoBbie mpoMexkyTKu. CpaBHEHUE YUCEeI
3.2 ApudmeTrueckue JACHCTBUS C TOJOXHUTECIbHBIMA UM OTPUILIATEILHBIMU
' YHUCITAMH
[IpsitmoyroJibHas cucTeMa KOOPAUHAT Ha TNIOCKOCTH. KoopanHAThI TOUKK Ha
3.3 IJIOCKOCTH, abcuucca W opauHata. IloctpoeHme Touek U Guryp Ha
KOOPJUHATHOM TJIOCKOCTH
4 BbykBeHHBIE BBIpaKEHUS
[Ipumenenue OykB Uil 3alMCH  MaTEMAaTHYECKHX  BBIPAKEHUM U
41 npennoxxkenuii. CBoiicTBa apudmeTnueckux aecTBuil. bykBeHHBIE
' BBIPQ)KEHUS U YMCIIOBBIC MOJICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAXOKICHUE
HEU3BECTHOI'O KOMITOHEHTA
49 ®opmyiibl, HOPMYIBI IEPUMETPA U TUIOIIAINA MPSIMOYTOJIbHUKA, KBAApaTa,
' o0beMa mapaiesienunea u Kyoa
5 Pemrenne TeKCTOBBIX 3aa4
5.1 Pemenue TeKCTOBBIX 3a7a4 apu(METUIECKUM CTIOCOOOM
59 Pemienne nornueckux 3aaad. Pemenue 3aiay nepedbopoM BceX BO3MOKHBIX
' BapUAHTOB
Pemiennie 3amau, conaepKaumux 3aBUCUMOCTH, CBSA3bIBAIOIINX BEJIMYHMHBI:
CKOpPOCTb, BpeMs, pacCTOsHHE, I[€Ha, KOJIUYECTBO, CTOMUMOCTD,
5.3 MIPOU3BOIUTENLHOCTD, BpeMsi, 00beM paboThl. EqUHUIIBI N3MEPEHUS: MACCHI,

CTOUMOCTH, PACCTOAHHUA, BPCMCHHU, CKOPOCTH. CBs3b MCXKAYy CIAWMHHIAMHU
HU3MCPCHUA K&)I(I[Oﬁ BCJINYHNHBI
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Pemenune 3a7a4, CBsA3aHHBIX C OTHOILICHHUCM, IIPOIOPIHHOHAIBHOCTBIO

54
BEJIMYMH, MMPOIICHTAMH, PEIIICHUE OCHOBHBIX 33724 Ha JPOOHU U TPOICHTHI
55 OueHka U MpUKUAKA, OKpyrieHue pesyibrara. CocTaBieHue OYKBEHHBIX
' BBIPKEHUH 110 YCIIOBHIO 3a/1a4H.
56 [IpencraBienne AaHHBIX ¢ MOMOLIBIO Tabmui U nuarpamm. Ctonduateie
' auarpaMMbl. UTeHHE KPYTOBBIX JTUATPAMM
6 Harnsannas reomerpus
6.1 Touka, mnpsiMas, OTpe30K, Jy4, Yrojd, JOMaHas, MHOIOYTOJIbHUK,
YETBHIPEXYTOJIBHUK, TPEYTOJIBHHUK, OKPYKHOCTH, KPYT
6.2 B3aumHoe pacnolioxkeHue OBYX MPSMBIX Ha IUIOCKOCTH, MapaljieibHbIe
' IpsIMbIC, TIEPIICHANKYJISIPHBIC TIPSIMbIC
6.3 N3mepeHre pacCTOSHUNM: MEXAY ABYMS TOYKAMH, OT TOYKH JO TPSIMOM,
' JUTMHA MapIIpyTa Ha KBaJpaTHOU CETKE
6.4 N3Mepenne u moCcTpoeHUe YIJIOB C MOMOIIBIO TPAHCTIOPTHUPA
6.5 Buibl TpeyroapHUKOB: OCTPOYTOJBHBIN, TPSIMOYTOJIBHBIN, TYIIOYTOJIBHBIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUHN
6.6 YetbipexyroiapHuk. [IpsMOyTroiapbHUK, KBaJpaT: UCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YTJIOB, AUaroHaie
N300paxkeHnne reoMeTpuueckux (GUryp Ha HEJIMHOBaHHOW Oymare
6.7 |c WCHOJIB30BaHUEM IUPKYJS, JUHEHKH, YrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTdaToi Oymare
6.8 | IlepumeTp MHOTOYTONIBHUKA
[lonsitue  mmomanu  GUrypel, EAUHUIBI ~ W3MEPEHUs]  ILJIOIIA[H.
6.9 |IIpubmmkeHHOE U3MEpEHHE TUIONaa (UTYp, B TOM YHCIIC Ha KBaJpaTHOU
CEeTKe
6.10 | [IpubnuxeHHOE M3MEPEHUE NITUHBI OKPYKHOCTH, TUIOIIAA KpyTra
6.11 Cummerpusi:  1eHTpaipHasi, oceBas u 3epkanbHas.  [loctpoenue
' CUMMETPHUYHBIX QUTYp
Harnsnneie MpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajieNienunen1, Ky0, mpusma, nupamua, KOHyC, IUIUHAP, 1map u chepa.
6.12 N3o00paxkenne  mpocTpaHCTBEHHBIX  (uryp. Ilpumepsr  pa3BepTok
' MHOTOTPaHHUKOB,  LWIWMHApa U  KoHyca. Co3nmaHue — Mojelnei
IPOCTPAHCTBEHHBIX (GuUryp (u3 Oymaru, IpoBOJIOKH, IUIACTUIIMHA U IPYTUX
MaTepuaioB)
6.13 [lonsiTue obbema, enuHULIBI U3MEpeHUs o0bema. O0BEM NPSIMOYTOJIBHOTO

napasuienenuneaa, kyoa
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7 KIIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3ynbTaTa
1 Hucna v BIYUCICHUS
11 BoeimonHsaTe, codeTas  yCTHbIE UM TUCBMEHHBICE  MPUEMBI,
' apudMeTHIEeCKHe JEUCTBUS C pallMOHATBLHBIMU YUCIaMU
HaxonuTh  3HaueHWs  YHUCJIOBBIX  BBIPAXKEHUW,  MPUMEHATH
1.2 pa3zHooOpa3Hbie CrIOCOObI U MPUEMBbI BHIYMCIICHUS 3HAYEHUN APOOHBIX
BBIPKCHUH, COAEpKAINX OOBIKHOBEHHBIE U JIECATHYHbBIE TPOOU
[lepexomuth OT onHOM ((GOPMBI 3amWCH  4YHCEN K JIPYrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYHO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOH)
1.4 CpaBHUBATH U yNOPSAI0YMBATH PAllMOHAIBHBIE YHCIIA
1.5 OKpyrasars yucia
BbBINONHATh MPUKHUIAKY U OLIEHKY pe3yJibTaTa BBIYUCIEHUMN, OLICHKY
1.6 3HAYEHUM  YMCJIOBBIX  BBIPAXEHHUH. DBBINOJHATE  JEUCTBUS CO
CTEIMEHSAMU C HATypaJlbHBIMU MOKA3aTeJISIMU
17 [IpuMeHATh NpU3HAKU ACIUMOCTH, PA3JI0KEHHE HAa MHOXKUTEIH
' HATYPaJIbHBIX YHCEI
Pemlatb  mpakTUKO-OPUEHTUPOBAHHBIE  33Jayd,  CBSI3aHHBIE C
OTHOLLIEHUEM BEJINYUH, MPONOPUHUOHATBHOCTHIO BEJINYUH,
1.8 IPOLICHTAMHU, HWHTEPIPETUPOBATh PpPE3yibTaThl pEUICHUA 3ajad
c y4eTOM OTpaHUYECHHU, CBSI3aHHBIX  CO CBOMCTBaMU
paccMaTpuBaeMbIX 00bEKTOB
2 AnreOpanueckre BHIPaKEHUS
51 Hcnonb3oBath anreOpandeckyt0o TEPMHHOJOTHIO W CHUMBOIIHUKY,
' IPUMEHSTH €€ B TIPOIIECCe OCBOCHHS YIeOHOT0 MaTepraa
59 Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUM TIpU  3aJaHHBIX
' 3HAYEHUSX TIEPEMEHHBIX
93 BoinonnsaTe mnpeoOpa3oBaHMs 1I€J0T0 BBIPAXKEHUS B MHOTOWICH
' MPUBEJICHUEM TIOJIO0OHBIX ClIAraeMbIX, PACKPBITHEM CKOOOK
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BreimonaHsaTh YMHOXCHHUEC OJHOYJICHA Ha MHOI'OYWICH W MHOI'O4YJICHA

2.4 HAa MHOrOYIEH, NPUMEHITh (OpMyIbl KBaJpaTra CyMMbl U KBajapaTa
pa3HoOCTH
Ocy1ecTBaATh pa3n0KEeHUE MHOTOWIEHOB HA MHOKHUTEIIN C IOMOIIIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXUTEIIS, TPYIITUPOBKU CIAraeMbiXx,
npuMeHeHus1 GOpMYJI COKPAIIEHHOTO YMHOKEHHUS
26 [TpumensTh mpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IuYHbIX
' 3a71a4 U3 MAaTeMaTUKHU, CMEXXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMU MOKa3aTEISIMU
' JUTsl IpeoOpa3oBaHUs BhIpAXKEHUN
3 VYpaBHEHMS U HEPABEHCTBA
Pemare nuHElHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, NPUMEHSA
3.1 npaBuja MNepexo]a OT UCXOJIHOIO YPaBHEHUS! K pABHOCUJIBHOMY EMY.
[TpoBepsTh, ABISETCS JIU YUCIO KOPHEM YPABHEHUS
3.2 [Ipumensatp rpaduyueckue METOAbI TIPU PEHICHUH JTUHEHWHBIX
' YPaBHEHUW U UX CUCTEM
33 [TonOupaTs npuMepsl Tap YUCE, SIBISIOUUXCS PEIICHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM TIOCKOCTU TpauK JTUHEHHOTO YpaBHEHUS
34 C JABYMS TEPEMEHHBIMU; TMOJIb3YSICh rpadKOM, MPUBOJAUTH MPUMEPHI
peluieHns ypaBHEHUS
35 Pemats cucTtemsbl IByX TMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH,
' B TOM YHCIIE TPaPUUECKH
CocTaBIisTh U peliaTh JMHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUI MO YCIOBUIO 3aJa4H, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4i MOJTYyYEHHbIA pe3yabTatT
4 Koopnunate! u rpadpuxu. Oynknun
N300paxxath Ha KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3aJIaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, MHTEpBajbl, 3aMHUCHIBATH
YHUCJIOBBIE MPOMEKYTKH Ha anreOpanyecKoM si3bIKe
49 OTMeuaTh B KOOPAMHATHOM TIUJIOCKOCTH TOYKH MO 3aJlaHHBIM
' KOOpAWHATAM
43 Crpouth rpaduku auHelHbIx GyHkud. Ctpouth rpaduk GyHKIIUU

y = [X]
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4.4

OnuchiBaTh C MOMOIIBIO (DYHKIUNA W3BECTHBIC 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pPACCTOSIHUE, IIEHY, KOJIMYECTBO,
CTOMMOCTbD, TPOU3BOJUTEILHOCTD, BpeMsi, 00beM paOOThI

4.5

Haxoaute 3HaueHue GyHKUMU 10 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crmoco0 TMpeacTaBiIeHUS W aHalu3a
uH(boOpMaIK, H3BJIEKaTh W MHTEPIPETUPOBATH HH(GOPMAIUIO U3
rpaduKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEN

BepOHTHOCTB N CTaTUCTHUKA

5.1

Yurath nHpOpMAIHIO, IPEACTABICHHYIO B TA0JIMIIAX, HA TUarpaMmMax,
NPEJICTaBIsATh JaHHbIC B BUIAE TaOJMUIl, CTPOUTH JHArPAMMBI
(cTronbukoBbIe (CTONOYATHIE) U KPYTOBBIC) [0 MacCHUBaM 3HAYCHUN

5.2

OnuceIBaTh M HHTCPIPCTUPOBATL PCAJIBHBIC YHCJIOBBIC HTAaHHBIC,
MpCaACTaBJICHHLIC B Ta6JII/IIIaX, Ha JuarpamMmax, I‘pa(i)I/IKaX

5.3

Ucnonw3oBaTe 111 ONMCAHUS  JIAHHBIX  CTATHCTHYECKUE
XapaKTepUCTUKH: cpeaHee apupMeThuiecKkoe, Mearnata, HauooJpIee u
HaMMEHbIIIEE 3HAUCHUSI, pa3Max

5.4

Hmets MpeaACTaBJICHUC O cnyqaﬁﬁoﬁ HN3MCHYMUBOCTHU HaA ITPUMEPAX IICH,
(1)I/I3I/I‘-I€CKI/IX BCIIMYMWH, AHTPOIIOMCTPHUYCCKHUX  OAdHHBIX, HMCTb
MpeaACTaBJICHHUC O CTaTUCTUYECKOM YCTOﬁqHBOCTH

I'eomeTpus

6.1

Pacrio3naBaTh u3ydeHHbIE T€OMETPUUECKUE (DUTYPBI, OTPEACISITh UX
B3aMMHOE pAaCIOJIOKEHHE, H300pakaTb TeoMeTpUyYecKue (GUryphl,
BBINIOJIHSTh YEPTEKHU MO YCJIOBHUIO 3aJaud. M3MepATh JMHEWHbIE U
YIJIOBBIE BEIUYMHBI. PemaTe 3a/1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB

6.2

Jenatb rpyOyI0 OIIEHKY JIMHEWHBIX U YTIIOBBIX BETUYHH MPEMETOB B
peanbHON >KM3HHM, pa3MEpoB NPHUPOAHBIX OOBEKTOB. Paznuuars
pa3Mephl 3TUX OOBEKTOB MO MOPSAKY BETHIUHBI

6.3

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1adyaM

6.4

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh
NPU3HAKU U CBOMCTBA PABHOOEPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUU
3a1a4

6.5

HpOBOI[I/ITI) JOTN4YCCKHEC PaACCYKACHUA C HCIIOJIBb30BaHHUCM
ICOMCTPHUICCKUX TCOPEM

6.6

[Tonp30BathCs MpU3HAKaMHU paBEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOWCTBOM MEAWAHBI, MPOBEACHHON K THIIOTEHY3€E
PSIMOYTOJIBHOT'O TPEYTOJIbHHUKA, B PEICHUH T€OMETPUYECKUX 3a7a4
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6.7

OnpenensaTe napauieaIbHOCTh MPSAMBIX C ITOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMU cekyuas. Onpeaenarb napajieIbHOCTh MPSIMBIX €
IIOMOILBIO PABEHCTBA PACCTOSSHUM OT TOYEK OJHOW MPSAMOM IO TOUYEK
IPYrou NMpsiMOM

6.8

Pemiats 3agaun Ha kiaeT4aToit Oymare

6.9

HpOBOI[I/ITB BBIYHMCJIICHHUA MW HaAaXOAUTh YHCIIOBBIC U 6YKB€HHBI€
3HAUYCHUA YIJIOB B TCOMCTPHUYCCKHUX 3aJadax C HCIIOJIb30BAHUCM
CYMMBI YIJIOB TPCYIOJbHUKOB U MHOT'OYTI'OJIbHUKOB, CBOMCTB YTJ0B,
O6p330BaHHBIX npu MNepeCCUCHUM [ABYX MAPAJUICIIBHBIX IIPAMBIX
ceKyLueﬁ. Pematn MPAKTUYCCKUC 3a/1a4Y1 Hd HAXOKICHUC YTJIOB

6.10

Brnanerp TNOHATMEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
onpeneNsaTh OUCCEKTPHUCY yIJla U CEePEAUHHBIA MEPHEHIUKYISIP K
OTpE3Ky Kak FeOMETPUYECKHAE MECTA TOUEK

6.11

(DOpMyHI/IpOBaTB OIPCACICHUA OKPYXHOCTH H Kpyra, XOpHAbl
U IUaMCTpa OKPYKXHOCTH, IIOJIb30BATHCA HX CBOMCTBaMH. YMETh
IMPUMCHATH OTHU CBOMCTBA IMpyu pCUICHUH 3a1a4

6.12

BJ'IaIIGTI) MOHSITUEM OIIMCAHHOM OKOJIO TPCYTOJIBHUKA OKPYKXHOCTH,
YMCTb HAXOAWUThL €C LICHTP. ITonp30BaThCs Q)aKTaMI/I O TOM, 4YTO
6I/ICC€KTpI/ICI>I YIJI0B TPCYI'OJIbHUKA IMCPCCCKAKOTCA B O,HHOﬁ TOYKC, U
O TOM, 4TO CCPCANHHBIC IICPIICHANKYJAPBI K CTOPOHAM TPCYTOJIbHHUKA
IMCPCCCKAOTCA B O,HHOﬁ TOYKC

6.13

Bnagerr mnoHsTHEM KacaTeIbHOW K OKPYXKHOCTH, IOJb30BATHCS
TEOPEMOM O MEPINCHAUKYISIPHOCTA KacaTeJIbHOWM HW  paauyca,
IIPOBEAEHHOTO K TOUKE KaCaHUs

6.14

[Tonp30BaTbCsl MNPOCTEUIIMMH TE€OMETPUUYECKMMH HEPABEHCTBAMM,
MIOHUMAaTh UX NMPAKTHUYECKUN CMBICI

6.15

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C IMOMOIIBIO
LUAPKYJIS U TUHEUKH

IIpoBepsiemble 3J1IeMEHTHI COlEeP:KAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yuca 1 BBIYUCIICHUSA
JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO] OT OAHON (POpPMBI 3amucu
11 npobeit k apyroil. IloHsATHE parMoOHaIBHOTO YHCIIA, 3aMHCh, CPAaBHEHHUE,
YHOOPSIIOUMBAHUE PALIMOHATBHBIX YUCET
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Apudmernyeckue JeUCTBUS C pallMOHAIBHBIMU YnciaMu. Pemenue 3anay

1.2
13 peasibHOM MPaKTUKU HA YacTH, Ha IPOOU
13 CreneHp Cc HaTypaJbHBIM IOKa3aTeJIeM: OIpenesieHue, MnpeoOpa3oBaHue
' BBIPKCHUN HAa OCHOBE OMpPEACIICHUS, 3aITUCh OOJIBIINX YUCET
14 [Ipo1ieHThI, 3aMKUCh MPOLIEHTOB B BUJIE IPOOU U APOOU B BUE IPOILICHTOB.
' Tpu oCHOBHBIE 33/1a4u Ha IPOIICHTHI, PEIICHUE 33124 U3 PEATbHOU MPAKTUKU
15 [IpuMeHeHne TPU3HAKOB JCJIUMOCTH, pa3OXKEHHWE Ha MHOXHUTEIU
' HATypaJIbHBIX YUCE
16 PeanbHbie  3aBucMMOCTH, B TOM 4YHCJIe TMpsMas W OoOpaTHas
' POTOPIIUOHAIBHOCTH
2 Anrebpanyeckue BhIPaKSHUS
51 [TepeMenHbIC, UMCIIOBOE 3HAUCHUE BBIPAKEHUS C TIepeMeHHOM. JlomycTuMble
' 3HAYCHUS TIEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTH MEXJy BeIUYMHAMH B BHUAC (POpMYyIIHL
' Berauciienus mo gpopmyiam
53 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPAKEHHM, TOXKICCTBEHHO  paBHBIC
' BBIPAKEHUS
2.4 CBoliCTBa CTEMEHU C HATYPAJIbHBIM IOKA3aTEIEM
95 OnHowieHbl 1 MHOTOWIEHBL. CTeneHb MHOTOUWIeHa. ClioKeHne, BBIYUTaHuE,
' YMHOXEHUE MHOIOUJIEHOB
@opMyJibl COKpPAlIEHHOTO YMHOKEHMS: KBaJpaT CyMMbl M KBajapar
2.6 | pazHoctn. @opmyna pa3sHOCTH KBaJIpaToB. Pa3joeHHe MHOTOYICHOB Ha
MHOXUTEIN
3 YpaBHeHus
31 VYpaBHeHUE, KOpPeHb ypaBHEHHS, MpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUN
32 JIuHeliHOEe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, PELICHUE JIMHENHBIX YPAaBHCHUN
33 CocraBiieHre ypaBHEHUH 0 YCIOBUIO 3a/1aul. PelneHne TeKCToBbIX 3a/1a4
' C TIOMOIIBIO YPaBHCHU
3.4 JIuneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 rpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHUW C JABYMsI NEpEeMEHHbIMU. PemieHue
3.5 CUCTEM ypaBHEHUM CIOCOOOM MOCTaHOBKU. [Iprmepsl pereHus: TeKCTOBBIX

3a7a4 C MTOMOIIBIO CUCTEM YPABHEHUU
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4 Koopnunate! u rpadpuxu. Oynkunu
4.1 Koopaunara Touky Ha npsiMoit
4.9 Hucnosble TPOMEXYTKU. PaccTossHUuE MEXy ABYMs TOYKAMU KOOPAUHATHOM
' IPSIMOA
43 [IpsimoyrosbHas cucrema koopaunat, ocu Ox u Oy. Abciucca 1 opArHaTa
' TOYKHM Ha KOOPJAMHATHOMN MJIOCKOCTH
44 [Tpumepsl rpadukoB, 3aaHHBIX (hopMyaamMu. UTeHue rpaduKoB peanbHbIX
' 3aBUCUMOCTEH
45  |Ilonarue pynkuuu. ['paduk pynxnuu. CoiicTBa GyHKIUN
4.6 | Jluneiinas Gpynkuus, ee rpaduk. ['paduk pyHkimm y = [X|
47 ['paduueckoe pemieHre JTUHEHHBIX YpaBHEHUHW M CHUCTEM JIMHEHHBIX
' ypaBHEHUI
) BeposiTHOCTH U cTaTHCTHKA
[IpencraBienne qaHHBIX B BUJIE€ TA0JIUII, TUarpaMm, rpadukoB. 3anoiHeHne
TabJIL, YTEHUE UM TOCTPOCHHE auarpamm (CTOJOMKOBBIX (CTONOYATHIX)
5.1 |u kpyroBeix). Utenuwe rpaduKoB peandbHBIX TmpoleccoB. H3BiedeHue
uHbOpMAIMK U3 [UarpaMM W TaOJHI], MUCIOJb30BaHUE U WHTEPIpPETALHS
TAHHBIX
OnucaTtenbHas CTaTHCTHKA: CpelHee apudMeTuyeckoe, MeauaHa, pasmax,
5.2 | HauOosbliee ¥ HAUMEHBIIIEE 3HAUeHU HaOOpa YUCIOBBIX TaHHBIX. [IpuMepsr
CIy4alHOM M3MEHYHUBOCTH
Cry4aitHbIil SKCTIEpHUMEHT (OIBIT) M ClydaiiHoe coObITHE. BeposTHOCTh H
5g |UacToTa. Ponb ManoBeposTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUI B
' npupojie U B oO1iecTBe. MoHeTa U UrpaibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmuna, pebpo. Crenenp BepmnHbl. Yucno pedep u cymmapHas
54 crenieHb BepiuH. [IpencraBnenue o ceszHoctu rpada. lenu u nuxiet. [Tytn
' B rpadax. OOxonm rpada (ounmepoB myTh). llpencraBienue 00
OpUEHTHPOBAHHOM Tpade. Pelrenne 3a1a4 ¢ nomolpo rpados
6 I'eomeTtpus
Hauanbnbie nonstua reomerpun. Touka, npsimas, OTPE30K, JIy4d. Yo Buasl
6.1 yriioB. BeptukanbHble M cMmexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaniensHoCTh U NepHeHANKYISIPHOCTD IPSIMBIX
6.2 CumMmetpuunble (urypel. OCHOBHBIE CBOHMCTBA OCEBOM CHUMMETpPHH.

[Iprmepsl CUMMETPHUU B OKPYKAIOIIEM MHUPE
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OcCHOBHBIE TIOCTPOEHMS C IMOMOULIBIO LHUPKYJS U JIMHEHMKH. TpeyronbHUK.

6.3
Bricota, Mmennana, OuccekTprca, uX CBOMCTBa
6.4 PaBHOOenpeHHBId ¥  PaBHOCTOPOHHUN  TpeyrojbHUKU. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa W TpPHU3HAKH PaBHOOEAPEHHOTO TpeyroibHHUKA. [lpu3Haku
' paBEHCTBA TPEYTOJIBHUKOB
6.6 CpoiicTBA ¥ TpU3HAKM TapajulenbHBIX mpsMbix. CyMma  yrioB
' TpeyroJibHUKa. BHEITHUE YTIIbI TPEYTOJbHUKA
[IpsimoyronbHBIN  TpeyroiapbHUK. CBOWCTBO MeEIUaHBl MPSMOYTOIBHOTO
6.7 |TPeyrombhuka, NPOBEACHHON K THUIOTEeHy3e. lIpu3Hakum paBeHCTBa
' NPSMOYTOJIEHBIX TPEYTOIbHUKOB. [IpSIMOYTONBHBIN TPEYTOIBHUK C YTJIOM B
30°
HepaBeHcTBa B reoMeTpum: HEPaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 |mamHE IJIOMaHOW, Teopema O OOJBIIEM YIJIe W OOJBIICH CTOpPOHE
TpeyronbHuKa. [lepneHauKysip U HaKJIOHHAs
6.9 I'eomerpuueckoe mecTto TOuYeK. buccexkrpuca yriia u - CepeaUHHBIN
' HNEePHIEHANKYJISP K OTPE3KY KaK FEOMETPUUYECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOopJa U JuaMeTp, HX cBoiicTBa. Bsaumuoe
6.10 |pacnonoxkeHue OKpyxkHocTH U npsaMmoil. KacarenpHas u  cekymas
K OKPY>KHOCTHU
6.11 OKpy»HOCTb, BIMCAHHAs B yroji. BrnucaHHas U onucaHHas OKPYXHOCTU

TPEyroJbHUKa
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8 KUIIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3ynbTaTa
1 Hucna v BIYUCICHUS
Ucnonw3oBaTh  HavalibHbIE  TPEACTABICHUS O  MHOXECTBE
11 NEeUCTBUTEIILHBIX YUCEN JIJIi CPAaBHEHHUS, OKPYTJICHUS! M BBIUUCIICHUM,
' u300paxaTh JACHCTBUTENIPHBIC YHCIA TOYKAMH HAa KOOPJIWHATHOU
IIPSIMOU
[IpumensTy TOHATHE apUPMETHUYECKOTO KBaJPATHOTO  KOPH,
12 HaxXOJIUTh KBAJApPATHBIC KOPHHU, HCIOJB3YS NPH HEOOXOIUMOCTU
' KaJIbKYJISITOP, BBITIOJNHSTH MPEe0Opa30BaHUs BEIPAKCHUH, COJIEPIKAIITUX
KBaJIpaTHBIC KOPHH, UCTIOJIBb3YsI CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX W MaJbIX YHCEI C TIOMOIIBIO
' JECATUYHBIX Ipo0eit u creneneit yucna 10
2 Anrebpanueckue BhIpaKEHUs
[IpuMeHATh MOHATHE CTENEHW C LEJBIM IOKA3aTeJIEM, BBIIOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAUIUX CTENEHU C IEIbIM
noKa3aTejieM
BbIMONHATE  TOXIECTBEHHBIE  NPEOOPa30BaHUs  PAIMOHAIBHBIX
2.2 BBIDAKEHUM HA OCHOBE NpaBWJl ACWCTBUM HAJl MHOTOWICHAMHU U
anreOpanyecKuMu Ipo0sMu
2.3 PackianpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIU
24 [TpumensaTs peoOpa3oBaHusl BRIPAKEHUN /IS PEIICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX IIPEAMETOB, U3 PEAIbHON MPAKTUKU
3 VYpaBHEHUS U HEPABEHCTBA
Pemlatp nuHelHblE, KBaJApaTHbIE YPABHEHUS U palMOHAIbHBIE
3.1 yYpaBHEHUS, CBOISIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C BYMs
EepEeMEHHBIMU
[IpoBoaHUTE NPOCTEHIINE WCCIACAOBAHUS YPABHEHUW H© CHCTEM
3.9 ypaBHEHUM, B TOM UHCIIE C TPUMEHEHUEM TrpaduuecKkux
npeAcTaBieHu (yCTaHABIMBATh, UMEET JIM YpPAaBHEHUE WM CHUCTEMA
ypaBHEHUN pEUICHUs, €CJIM UMEET, TO CKOJIBKO, U MPOYEe)
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3.3

IlepexoauTs OT CIOBECHOM (OPMYIMPOBKM 3aJaud K €€
anredpanvyeckod MOJENU C MOMOIIbIO COCTaBJIEHUS YpPaBHEHUS WU
CUCTEMBl  ypaBHEHMH, HWHTEPIPETUPOBATH B  COOTBETCTBHM C
KOHTEKCTOM 3aJlauil OJYyYEHHBIN pe3yabTaT

3.4

[IprmMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH,
peuaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUyuecKyr0  WUIIOCTPAIIMI0O  MHOXECTBAa  pELICHUM
HEPABEHCTBA, CUCTEMbI HEPABECHCTB

DOyHKINU

4.1

[Tonumate U uCMONB30BaTh (YHKIIMOHATIBHBIC TOHATUS W SI3BIK
(TepMHHBI, CHUMBOJIMYECKHE OOO3HAUCHMS), OMNPENENATh 3HAUYCHUE
(GYHKIMM 110 3HAYEHUIO apryMEHTa, ONpeJessTh CBONCTBA (DYHKIIUU
1o ee rpaguky

4.2

k
Crpouth rpauky >aeMeHTapHBIX (QYHKIMA Buma: Y =_, Yy = X4
X

y = X3, ¥ = |X|, onucelBaTe CBOMCTBA YMCIOBOM (QYHKIMH IO €€
rpaduKky

BGpO}ITHOCTB N CTaTHCTHKA

5.1

W3Bnekate U mpeoOpa3oBhIBaTh MH(POPMAIUIO, MPEACTABICHHYIO B
BUJIC TaOJWII, TUarpamm, rpauKoB, TPEACTABIATh JAaHHBIE B BHUJIEC
TabauIl, AUarpamMm, rpadukoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTHYECKHX IOKa3aTesei:
CpPeIHMX 3HAYeHHH u Mep pacceuBaHus (pa3Max, IUCIIEPCHUS U
CTaHJIAPTHOE OTKJIOHEHHUE)

5.3

HaxoauTh 4acTOTHI YHMCIOBBIX 3HAUEHHUH U YaCTOThHI COOBITHH, B TOM
YHCIIe 10 pe3yabTaTaM U3MEPECHUN U HAOIIOACHUIMA

5.4

HaxomuTe BEpOSTHOCTH CIy4allHBIX COOBITUHA B OTBITAX, 3HAA
BEPOSTHOCTH JJIEMEHTAPHBIX COOBITHM, B TOM YHCJIE€ B OIBITAX
C PaBHOBO3MOJKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU

9.5

Hcnonb3oBath  rpaduueckne  MOACNU:  JEPEBO  CIIyH4allHOTO
HKCIIEPUMEHTA, AUArpaMMbl Dijiepa, YuciioBas npsimas

5.6

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOJIMHOKECTBO; BBITOJIHATH
omepanuy  HaJ  MHOXECTBaMHU: OOBEAWHEHHUE, TIepeCcECUCHHE,
JIOTIOJITHEHUE; TMEPEUYUCHATh DAJIEMEHThl MHOXECTB, MPHUMEHSTH
CBOMCTBA MHO>KECTB
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5.7

Hcnonb3oBaTh rpapuyeckoe MpeACcTaBICHHE MHOXKECTB M CBs3el
MEXAY HUMHU JJI1 ONUCAHUS MPOLECCOB W SIBICHUH, B TOM YHCIIE
pH pelIeHUH 3a7a4 U3 APYTUX y4eOHBIX IPEAMETOB U KYpPCOB

I'eomerpus

6.1

Pacno3HaBaTte OCHOBHBIC BUJbI YCTBIPCXYTOJIbHUKOB, UX 3JICMCHTLI,
MOJIb30BAThCS MX CBOMCTBAMM IIpru pCIICHUMU I'COMCTPUUCCKUX 3aJa4d

6.2

[TpyuMeHATH, CBOWCTBA TOYKHM TIEPECEUCHUS MEAWAH TPEyroJbHUKA
(LleHTpa Macc) B pelIeHUH 3a/1a4

6.3

Brnanerp moHATHEM CpeAHEN JHMHUM TPEYTrOJIbHUKA W TpaIClUH,
OPUMEHATh MX CBOMCTBA IpPU PEUIEHUH TE€OMETPUYECKUX 3ajad.
[Tonp3oBarbcs Teopemont Paneca U TEOPEMOM O MPONOPLIMOHAIIBHBIX
OTpEe3KaxX, IPUMEHSTh UX JJI PELICHUS IPAKTUYECKUX 3a7ad

6.4

[IpumeHsaTr NpU3HAKKM NOAO00MS TPEYrOJIbHUKOB B  PEIICHUU
reOMETPUYECKUX 3a1a4

6.5

[Tonb3oBaTkcs Teopemoii [udaropa ais pereHnss reoMeTpUYECKUX |
npakTHyeckux  3agad. CTpouTh  MaTeMaTU4YeCKyl0  MOJIETb B
MPAKTUYECKHUX 3a]ja4aX, CAMOCTOSITENIbHO JIeNIaTh YePTeX U HAXOIUThH
COOTBETCTBYIOIINE JJTUHBI

6.6

Brnaners moHsTHMAMU CHUHYCA, KOCMHYCa W TaHI€HCAa OCTPOro yrjia
IPSIMOYTOJIBHOI'O TpeyroyibHUKa. llonbp30BaTbesi 3TUMH NOHATUSAMH
JUISL PELLICHUS MTPAKTUYECKUX 3a/1a4

6.7

Boruucnsats (pa3iuyHbIME CIIOCOOAMH) TUIOMIAAb TPEYTOJIbHUKA U
IUTOIIA MHOTOYTONBHBIX (uUryp (monb3ysich, T/A€ HEOOXOAMMO,
KaJIbKYJISITOpOM). [IpUMEHSTh MOTy4YeHHbIE YMEHUS B MPAKTUYECKUX
3a7a4ax

6.8

Brnanerp MOHATHAMU  BOMCAHHOTO W LEHTPAJIbHOTO  YIUIa,
UCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX Yrilax, yrjiaX MEeXay XopAaMu
(ceKymmMu) U yriie MeXIy KacaTeIbHOHW M XOpJIOM MHpH PEIICHUU
FEOMETPUYECKHUX 3a]1a4

6.9

Brnanetp NOHATMEM ONMCAHHOTO YETBIPEXYTIOJIbBHUKA, HPUMEHSTh
CBOMCTBA ONKMCAHHOTO YE€ThIPEXYTOJIbHUKA MPU PEIICHUN 3a]1a4

6.10

[IpuMeHsAT, TONYyYEHHbIE 3HAHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJEIH ISl 3a/1a4 peanibHOM >KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIUYMCICHUS C  NPUMEHEHHEM  MOJI00us
U TPUTOHOMETPUH (MTOJIB3YACH, TJI€ HEOOXOIUMO, KAJIbKYJISITOPOM )
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IIpoBepsieMble 3jIeMEHTHI COIEPKAHUS

Kon [IpoBepsieMsblii 2JIEMEHT COAECPIKAHUA
1 Hucna v BIYACICHUS
11 KBaapatueiii koperb u3 uucna. [loHstue 00 HppanuMoOHATIBHOM 4YHUCIE.
' JlecaTuuHbIe TPUOIMKEHUS UPPAITMOHATBHBIX YHUCEIT
CgoiicTBa apudmeTHuecKux KBaJpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 | npeoOpa30BaHUIO YUCIIOBBIX BEIPAKCHUN U BBIYUCIICHHM. [[elicTBUTEIBHBIC
qucia
1.3 | Crenens ¢ nenbiM nokasareneM u ee cBoictBa. CTaHgapTHAs 3aMUCh YKCiia
2 Anrebpanyeckue BhIpaKCHUS
51 KBagpatHplii  TpexuiaeH,  pa3joKEHHE  KBaJApaTHOrO  TPEeXWICHA
' Ha MHOKUTEIH
2.2 | AnreOpanyeckas ApoOs. OCHOBHOE CBOWCTBO aire0pandeckoi apoou
2.3 | CnoxeHnue, BBIYUTaHUE, YMHOKEHHE, JISJICHUE allre0pandecKkux Apooei
2.4 | PanioHanbHbIe BBIpAXKEHHS U UX MPeoOpa3oBaHuUe
3 VYpaBHEeHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyrna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienune ypaBHeHM M, CBOASIINXCS K JUHEMHBIM M KBaJIPATHBIM
3.3 |IIpocTeiimue npoObHO-paliOHATLHBIC YPABHEHUS
['paduueckas naTEpIpeTanus ypaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM
34 JIMHEMHBIX YPAaBHEHHUH C IByMd MEPEMEHHBIMU. [ [puMepsl pelieHust cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU
3.5 | Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
3.6 | YucnoBbie HEpaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM NTEpEMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 | Jluneiinbie HEpaBEHCTBA C OJTHOM MEPEMEHHON
3.10 | CucTtembl TMHEWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOMN
4 DOyHKITUN
41 [lonsitue Qyuknuu. OO6nacTh ONpeAesieHUs] W MHOMXECTBO 3HAUYCHUM
' dbynkuun. CriocoObl 3aaHus PYyHKIUMN
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4.2 | I'paduk pyHkiuu. Utenue cBOMCTB (PyHKIIMH MO €€ rpapuky
4.3 | IIpumepsl rpagukoB GYHKUUNA, OTpAKAIOLIUX PEAIbHBIE POLECCHI
44 OyHKIMM, OMNKUCHIBAOIIKE NPSIMYHO U OOpaTHYI0 NpPONOPLUOHAIIBHBIE
' 3aBUCHMOCTH, UX Tpaduku
4.5 dyukun y = X2, y = X8
46 | Dynxuum Y =+/X,y =X
4.7 | I'paduueckoe pernieHrue ypaBHEHUN U CUCTEM YPaBHEHHM
) BeposiTHOCTB U cTaTHCTHKA
5.1 |IlpencraBieHue NaHHBIX B BUJE TaOJIMII, TUarpaMm, rpadukoB
5.2 MHOXecTBO,  3JE€MEHT  MHOXECTBa,  MOAMHOXecTBo.  Omepanuu
' HaJ MHOKECTBaMU: 00bEIMHEHHE, IEPECEUCHUE, TOTIOJIHEHNE
53 CaoiicTBa omepanuii  Haj MHO>KECTBAMH NEePEMECTUTENBHOE,
' coueTaTeNbHOe, paclpeeIuTeIbHOE, BKIIOUCHUS
54 Hcnonb3oBanue rpaduyeckoro mpecTaBieHrus MHOXKECTB JUIsl ONMUCAHUs
' peaNbHBIX MPOIECCOB U SIBJICHUH, MPU PEIICHUH 3aad.
55 N3mepenue paccemBanus JaHHBIX. Jlucniepcus U CTaHIAPTHOE OTKIOHEHHE
' YHICIIOBBIX HA0OpOB. JlnarpaMma paccenBaHus
DOnemMeHTapHble COOBITHSA ciydailHOro ombita. Ciy4yaiiHble COOBITHS.
5.6 BepositHoct coObITHI. ONBITEI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObrtusiMu.  CiydaifHpii  BeIOOp. CBsA3b  MEXIYy MAaJOBEPOSTHBIMU
U TIPAKTHUYECKHU JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: EIUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
5.7 |BHUCSYEH BEpIIMHBI, CBA3b MEXIY YHCJIOM BEpIIMH W YHUCIOM peoep.
[IpaBuno ymuoxxenus. Pemenne 3agad ¢ momoisto rpagos
[IpotuBomnonoxueie coObiTuA. Jmarpamma Oiinepa. OObenuHEHHE U
5.8 nepeceueHne cooObiTuii. HecoBmecTHbie coOBITHSA. DoOpMyna CIOXKECHUS
BEPOSITHOCTEMN
5.9 VYcnoBHas BeposiTHOCTD. [IpaBuno ymHoxxenus. HezaBucumelie coObITHS
[IpencraBnenne »sSkcnepuMeHTa B BUJE JepeBa. Pemenwe 3amad
510 |Ha HaxOXIECHHE BEPOSATHOCTEH C IIOMOIIBIO JIepeBa  CIIY4alHOIrO
AKCHEPUMEHTA, Juarpamm Jiliepa
6 ['eomeTpust
6.1 Ueteipexyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 | I[IpsMoyronbpHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA
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Tpameuusi, paBHOOOKas  Tpameuus, €€ CBOHCTBA U  MPU3HAKM.

6.3
IIpsamoyronbHas Tpaneuus
6.4 Meton ynsoenus menuansl. LlenTpanpHas cummerpusa. Teopema daneca
' U TEOpEMaA O MPONOPLIUOHATIBHBIX OTpPe3Kax
6.5 | CpenHue TMHUM TpEYrojbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuKa
6.6 [lonobue TpeyronbHUKOB, KO3 duuuent mnogodus. Ilpuznaku nompoOus
' TpeyrojbHUKOB. [IpruMeHenne nogo0us npu peleHny NpakTHYeCKuX 3a1a4y
6.7 @opmynbl  Juid  TUIOLWAAM  TPEYroibHHUKA, Mapajuienorpamma, pomoba
U Tpareuuu
6.8 CpoiicTBa muiomage reomerpuueckux ¢uryp. OTHOLIEHHE IJIOMIAAeH
' HOJ00HBIX QUTYD
6.9 Brruucnenue miomaaeil TpeyroibHIKOB 1 MHOTOYTOJILHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopembl [ludaropa mpu  pemieHuun
' MPAKTHYCCKUX 33/]1a4
CuHyc, KOCMHYC, TaHT€HC OCTPOTO YIJla IPSMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE  TOXAECTBO. |pPUTOHOMETPHUYECKHUE
dbynakuu yrios B 30°, 45° u 60°
6.12 BrincanHele M LEHTpaIbHBIE YIJIBI, YIOJ MEXIY KacaTeJIbHOM M XOpAOH.
' VYTaBl MeXAY XOpJAaMH U CEKYIIIUMHU
6.13 | BriucanHbIe ¥ ONTMCAHHBIC YETHIPEXYTOJIBHUKN
6.14 B3aumHoe pacrnionoxeHue IByX OKpYKHOCTeW. KacaHue OKpyX HOCTEH.

OO61me KacaTelbHbIE K IBYM OKPYXHOCTSIM
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9 KUIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3ynbTaTa
1 Hucna v BIYUCICHUS
11 CpaBHUBATh U yMOPAJIOYMBATH pPallMOHAIIbHBIC U HPPaAllUOHAIILHbBIC
' yucna
Boinonusate apudmMeTrueckue ASHCTBUS C pallMOHATILHBIMYU YHCJIAMH,
1.2 codeTasi YCTHbIE U MUChbMEHHBIC MPUEMBI, BBITIOITHATh BBIYUCICHHUS C
UPPAMOHAIBHBIMHU YUCIIAMU
13 HaxonuTh 3HaueHus cTemneHeil ¢ 1eNbIMU TMOKa3aTeIsIMU U KOpHEH,
' BBIYHCIISIT 3HAUCHUS YUCIIOBBIX BBIPAXKEHUM
14 OkpyrnaTh  JEHUCTBUTEIBHBIE  YWCTA,  BBINIOJHATH  MPUKHIKY
' pe3yabpTaTa BHIYHUCIECHUM, OLIEHKY YACIOBBIX BbIPAXKEHUIN
2 VYpaBHEHHS U HEPABEHCTBA
51 Pemwlatp sMHEHBIE W KBaApAaTHBIE YpAaBHEHHUs, YpaBHEHWS,
' CBOJISIIIIMECS K HUM, TIPOCTEHIIINE IPOOHO-paIlOHATIbHbIE YpaBHEHUS
Pemats cucTeMbl ABYX JMHEHHBIX YPABHEHHUM C IByMs NIEPEMEHHBIMHU
2.2 Y CUCTEMBI IByX YPABHEHHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS
JIMHEWHBIM
PemaTte TekcTOBBIE 3a/lauM anreOpandecKuM CIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUS YpPaBHEHHUS WJIM CHUCTEMbI JIBYX YpPaBHEHUU C AByMs
epEeMEHHBIMU
[IpoBOaUTE NPOCTEHIINE WCCICAOBAHUS YPABHEHUW H CHCTEM
YpaBHEHH, B TOM 4YHCI€ C TNPUMEHEHHEM TpapUuIeCcCKux
2.4 NpeACTaBiICHUN (HanmpUMeEp, YCTaHABIMBATb, MMEET JIM YPaBHEHUE
WIM CUCTEMa YpPAaBHEHUW pEUIEHUs, €CIH HMEET, TO CKOJIBKO)
Pemiatb  nuHElHbIE  HEpAaBEHCTBAa, KBaJpaTHbIE HEPaBEHCTBA,
2.5 N300pakaTh PENICHHE HEPABEHCTB HA YHCIIOBOM MPSIMOiA, 3aIMCHIBAThH
pEILIEHNE C OMOIIBIO CUMBOJIOB
26 Pemiate cuctembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJIIOYAIOLIME KBaJpaTHOE HEPABEHCTBO, U300paXkaTh peIlCHUE
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CUCTCMbI HCPABCHCTB Ha YHCIOBOM prIMOfI, 3aIIMChIBATh PCHICHHC
C MIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPH PELLIEHUU PA3TUYHBIX 3a1a4

DOyHKINU

3.1

PacnoznaBath  (QyHKIMHM ~ W3y4eHHBIX  BHJIOB.  [loka3bIBaTh

CXEMATUYeCKH  PACHOJOXKEHHWE HAa  KOOPAMHATHOM  IUIOCKOCTH

rpaduxoB QpyHkumii Buga: y = kx, y=kx+b, Y=_,y=ax?+bx+c¢
X

B 3aBUCHMOCTH OT 3HaYCHHU KO3(PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIMIA

3.2

Iloka3eiBaTh CcXEeMaTHUYECKH PaCIIOJIOKCHUEC HaA KOOpIII/IHaTHOﬁ

IUIOCKOCTU rpadukoB GyHKIMHA BUAa Y =Jx , Y = [X| u onuckIBaTh

cBOiCTBa (QYHKUIUN

3.3

Ctpoutrh W wm300paxkaThb CXEMaTHYCCKH TpadHKU KBaJIPATHYHBIX
(GYHKIIUH, OINUCHIBATh CBOMCTBA KBaJIpPaTHUYHBIX (DYHKIUH IO HX
rpadgukam

3.4

PacnioznaBath kBagpatuuHylo (GYHKIHUIO 1O (opMylie, TPUBOJIUTH
IpUMepbl KBaJAPATUYHBIX (PYHKIUHA M3 peanbHOW >KU3HU, (DU3UKHU,
reOMEeTpHUH

ApudmeTrnyeckas v TeoMeTprIecKasi IpOrpeccuu

4.1

Pacnio3HaBaTh apu(METHYECKYI0 U TEOMETPUUYCCKYIO MPOTPECCUH
P pa3HbIX CIOCO0ax 3aaHus

4.2

BbINONHATS BBIYMCIEHHUS C HMCIOJIB30BaHUEM (OPMYN N-TO ujieHa
apu(PMETHIECKON ¥ TEOMETPUIECKOM MPOTPECCHid, CYMMBI TIEPBBIX N
YJIEHOB

4.3

I/I3o6pa>1<aTb YICHBI ITIOCJICA0BAaTCIBHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ
IIIIOCKOCTH

4.4

Pemate 3amaum, cBs3aHHBIE C YUCIOBBIMM IMOCJIENOBATEIBHOCTIMH,
B TOM 4YHCIE 3aJa4dl M3 peajbHOM JKHM3HU (C HCMOJb30BAHUEM
KaJTbKYJISATOPA, ITU(GPOBBIX TEXHOIOTHH)

BeposiTHOCTB M cTaTHCTHKA

5.1

M3Bnekath u mpeoOpa3oBbiBaTh WHGOpPMAIUIO, MPEACTABICHHYIO B
pPa3MMYHBIX HCTOYHMKAX B BHJEC TaOIWI, auarpamm, TpaduKoB,
MIPEJICTABMIATD JaHHBIC B BUE TAaOJMII, 1HarpamMM, rpadukos
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5.2

Pemate 3a1aun opraHM30BaHHBIM NMEPeOOPOM BapHAHTOB, a TAKXKE
C UCIOJIb30BAHHEM KOMOMHATOPHBIX IPABUI U METOOB

5.3

Hcnonp30BaTh  ONMUCATCNIBHBIC XApPAaKTEPUCTHUKUA JUII  MACCHUBOB
YHCIIOBBIX JaHHBIX, B TOM UYHCJIC CpPEIHUE 3HAYCHUS M MEpPbI
paccerBaHUs

5.4

HaxoauTe 4acToThl 3HaYE€HUM U YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh pe3yJIbTaTaMu IPOBEACHHBIX U3MEPEHUM 1 HAOIIOACHU N

9.5

HaxoauTs BEpOSITHOCTH CITy4ailHBIX COOBITHI B U3YUEHHBIX OMBITaX, B
TOM UYHCJIE B OIBITAX C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMU
COOBITUSIMHU, B CEPHUSX HUCIBITAHUN JI0 MEPBOr0 ycmexa, B CEPUsIX
VCHbITaHUM bepHyIum

5.6

NmeTp npeacraBieHue O CIIy4YalHOM BEJIWYMHE U O PaCIpelesICHUU
BEPOSITHOCTEUN

5.7

Nmets mpeacTaBieHre 0 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYaiHOM HW3MEHYMBOCTH M O POJIM 3aKOHA
OOJIBIIIMX YKCEN B IPUPOJIE U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUU OCTPHIX YIJIOB, HAXOJUTh C UX
MIOMOIIBIO PA3JIMYHBIE DJIEMEHTHl MPAMOYTOJIBHOIO TPEYTroJbHUKA
(«perieHue MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). Haxomuts
(c TIOMOIIBI0 KaJIbKYJATOpPA) IJIMHBI M YIJIbI I HETaOJIUIHBIX
3HAYCHU U

6.2

[Tonp3oBartbCs dbopmynamu IIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM JUISl HAXOXKICHUS COOTHOLICHUM
MEK]1y TPUTOHOMETPUYECKUMU BEJTMYMHAMU

6.3

Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCUHYCOB JUISI HaXOXICHHUS
Pa3JIMYHBIX 3JEMEHTOB TPEYroJbHUKA («PEIICHUE TPEYrOJIbHUKOBY),
IIPUMEHSATH UX IPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4

6.4

Brnagets monsTHSMH TIpeoOpa3oBaHUS MOJ00Ms, COOTBETCTBEHHBIX
areMeHTOB Moa00HbIX (uryp. Ilomp3oBaThes cBoiicTBaMU MOAOOUS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYHCIATH JJIWHBI U HAXOJWUTH YTJIBI
y moao0HbIX ¢uryp. [IlpuMeHsTh cBOWCTBa MOJ00US B MMPAKTUIECKUX
3a/a4ax. YMETh MPUBOJUTH MPUMEPBl  MOAOOHBIX  (UTYp
B OKpY>KalollleM MUpPE

6.5

[Tons30BaThcst TEoOpeMaMH O TPOM3BEJACHUM OTPE3KOB  XOpI,
0 TIPOM3BEACHUM OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU
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6.6

[lonp30BaTbCs ~ BEKTOpaMM, IIOHMMAThb WX  TE€OMETPUYECKUI
U (QUBHYECKHUIN CMBICI, NPUMEHSTh UX B PEUICHUU T'€OMETPUUYECKUX
U pusnyeckux 3agad. [I[puMeHsTh CKasipHOE MPOU3BEIEHNUE BEKTOPOB
JUISl HAXOKJICHHUSI JUIMH U YTJIOB

6.7

Ionw3oBaThes MCTOAOM KOOPAWHAT Ha IINIOCKOCTH, IIPHUMCHATL €TI0
B pCIICHUH I'COMECTPUICCKUX U ITPAKTHUYCCKUX 3aaa4

6.8

BH&I[GTB IIOHATHUAMU IMPaBHUIJIBHOTI'O MHOT'OYI'OJIbHUKA, JJIMHBI
OKPYKHOCTH, TJIMHBI AYI'H OKPYXHOCTU H paHHaHHOfI MCpBI yTiIad,
YMETb BbIYHUCIEATH ILJIOIAAb Kpyra H ¢€Tro JacTeu. HpI/IMeHSITB
MOJIYYCHHBIC YMCHHUA B IPAKTHUYCCKUX 3a/Ia4aXx

6.9

HaxoauTh ocu i EHTPbl CUMMETPUU (PUTYP, TPUMEHSTD IBHKCHUS
IJIOCKOCTH B MPOCTENIINX CITydasx

6.10

[IpuMeHATP TOJyYEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOJENH I 3a/1a4 PEeaibHON KU3HU U IPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHUS C  MPUMEHEHHEM  T0J00us
U TPUTOHOMETPUYECKUX (YHKIMN (MONb3ysCh, TAe HEO0OXOIUMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1€eMEeHTHI COAePKAHUSA

Kon [IpoBepsieMblii JIEMEHT COEPKAHUS
1 Yucia ¥ BEIYUCICHUS
11 PanmonanpHbIC Unciia, HPPATMOHAIBHBIC YHCIIa, KOHCUHBIC B OCCKOHEUHBIC
' IECATUYHBIE IPOOH
MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JACHCTBUTCIbHBIC YHCIA Kak
12 OCCKOHEUYHBIE IECATHYHBIE apoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXIYy MHOMXKECTBOM JICMCTBUTEIIBHBIX YMCEI W KOOPAUHATHOW MPSIMOM.
CpaBHeHME JEUCTBUTEIBHBIX YUCEI
1.3 ApudmeTndeckue 1eHCTBUS C ICUCTBUTEILHBIMUA YUCIaMHU
N3mepenusi, mpuOamKeHus, OIeHKU. Pa3Mepbl OOBEKTOB OKPYKAlOIIETO
14 MHUpA, JJIUTEIBHOCTh MPOILIECCOB B OKpy»KawoiieM mupe. [IpubmmkenHnoe
' 3HAYEHWE BEJIWYMUHBI, TOYHOCTh NpuONMxKeHus. OKpyrieHue Yucel.
[Ipruknka v OLEHKA pe3yabTaTOB BEIYMCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | YpaBHEHUs C OJTHOU MEpEeMEHHOM
2.2 JIuneitHoe ypaBHeHME. PelieHne ypaBHEHN M, CBOIAIIMXCS K JUHEUHBIM
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2.3 | KBagpatHoe ypaBHeHue. Penienue ypaBHEHHM, CBOISIIMUXCS K KBAIPATHBIM
24 buxBagpatHoe ypaBHeHue. Ilpumepsl pelieHus YypaBHEHUM TpETbEU
' Y YETBEPTOM CTEICHEN Pa3JIOKEHUEM Ha MHOKUTEIN
2.5 | Pemenue npoOHO-pallMOHATIBHBIX YPAaBHEHUN
2.6 Cucrembl ypaBHEHHI
2.7 | YpaBHEHHUE C IBYMS [IEPEMEHHBIMH U €T0 TpaPuK
2.8 | PemeHue cucteM IBYX JIMHEWHBIX YPAaBHEHHM C IBYMS ME€PEMEHHBIMU
29 Pemenue cuctem AByX ypaBHEHUM, OTHO U3 KOTOPBIX JIMHEWHOE, a IPyroe —
' BTOPOW CTENICHH
2.10 |I'padudeckas uHTEpIIpETAIlS CUCTEMbI YPABHEHUH C IByMsI IEPEMEHHBIMHU
2.11 | PemeHue TEKCTOBBIX 3aJ1a4 aJire0pandecKuM CriocoooM
2.12 | YucnoBble HEpaBEHCTBA U UX CBOICTBA
2.13 Pemenune nuHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOMN
2.14 Pemenne cucteM JIMHEWMHBIX HEPABEHCTB C OJHOU MEPEMEHHOM
2.15 | KBaaparHbple HEpaBEeHCTBA
516 I'paduueckas uHTEpHpETALMsI HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
' epeMEHHBIMU
3 OyHKIUN
31 KBagpatnunas ¢ynkuus, ee rpaduk u cBorictBa. [lapabGoma, KoopauHATHI
' BEPIIUHBI TapabOoJIbl, OCh CAMMETPHUH TTapadoIIbl
3.2 |I'paduku ¢pyukiuii y = kX, y = kX + b u ux cBoiicTBa
33 |I'papuxu pysxumii Y = _,y = X3 u ux coiicTsa
X
34 |TI'papuxu pynxmuii Y = VX, Yy = |X| u ux cBoiicTBa
4 YucnoBbie NOCIEI0BATETLHOCTH
Onpenenenue u crnocoObl 3aJlaHUs YHUCIOBBIX IOCIEI0BATEIBHOCTEN.
4.1 3amaHne TOCIe0BATEIbHOCTH PEKYPPEHTHON (dopMynond u (Hopmysoil n-
ro 4jeHa
492 Apudmernyeckas mporpeccus. Dopmyssl N-ro 4ieHa apuPpMETHIECKOM
' MPOTrPECCUM, CYMMBbI MEPBBIX N YJICHOB
43 I'eomerpuueckas mnporpeccus. PopMynsl N-r0O WICHA T€OMETPUYECKOU

MIPOTPECCUU, CYMMBI IIEPBBIX N YWICHOB
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N300pakeHne 4iaeHOB apu(PMETHUYECKOM M TeOMETPHUYECKOW MpOorpeccuit

44 TOYKaMHM Ha KOOPAUHATHOU IIOCKOCTHU. JIMHEHMHBIN U 3KCIOHEHIMAIbHBIN
poct
45 | CnoxxHble MPOLIEHTHI
5 BeposTHOCTH U cTaTUCTHKA
[IpencraBnenne nmaHHBIX B BHUJAE TaOnul, Juarpamm, TpaduKoB,
5.1 UHTEpIpeTanuss JaHHbIX. YTeHHe M MOCTPOCHHUE TalNHll, AUarpamw,
rpauKOB MO peaabHbIM JaHHBIM
5.2 [lepecTtaHoBKY U (pakTOpHAT
5.3 CoueTaHus U YKCIIO COYETAaHUN
5.4 Tpeyronsauk [ackains. Pemenue 3aaa4 ¢ UCoabp30BaHUEM KOMOMHATOPUKU
55 I'eomeTrpuueckas BeposATHOCTh. CiydalHbId BbIOOP TOYKUA U3 (PUTYPHI
' Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTHU
5.6 UcnbiTanue. Ycenex u Heynada. Cepust UCIIBITAHUM 10 TIEPBOTO ycrexa
57 Cepust ucneiTanuit bepuymiu. BeposTHOCTH COOBITHI B CEPUU UCTILITAHUN
' Bepuymm
5.8 CrnyvaiiHasi BETMYMHA U pacIlIpeIeJIEHUE BEPOSTHOCTEN
59 MaremaTtnueckoe oxxuaaHnue u aucrepcus. [IpuMepbl MaTeMaTHUYECKOTO
' O’KHMJIAHUS KaK TEOPETUUYECKOTO CPETHETO 3HAUYCHHUS BETUUNHBI
510 MaremaTH4eCKOE OXKUIAHUE U JUCIEPCHUS CIIYYalHOW BEJIWYHUHBI «YHUCIIO
' YCIIEXOB B CEpUH UCTIBITAaHUN bepHyiny»
511 [TonsiTue o 3akoHe OoNbIIKMX yuces. M3MepeHue BeposTHOCTEN ¢ ITOMOIIBIO
' gacToT. Ponib 1 3HaueHue 3aK0Ha OONBIINX YHCEI B MPUPOJIE U OOIIECTBE
6 I'eomeTpus
6.1 Cunyc, kocumHyc, TaHreic yrmoB or O go 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYIIBI IPUBEICHUS
Pemienne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TeEOpeMa CHHYCOB.
6.2 Pemenne nmpakTuyeckux 3ajad C MCMHOJBb30BAHUEM TEOPEMBI KOCUHYCOB H
TEOPEMBI CHHYCOB
6.3 | IIpeoOpazoBanue momoous. [TogoOre cOOTBETCTBEHHBIX JIIEMEHTOB
6.4 TeopemMa O MPOU3BEICHUM OTPE3KOB XOpPJA, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTeIbHON
6.5 Bekrop, 1nmuHa  (MOIyJib)  BEKTOpa, COHANpPABICHHBbIE  BEKTOPBI,

IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPBI, KOJJIHMHCAPHOCTL BCKTOPOB,

133




®denepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIii yPOBEHb)

PaBEHCTBO BEKTOPOB, ONEpAallMM HaJ BeKTOpamH. PasiokeHue BeKTopa
0 IBYM HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunater Bexkropa. CKaJsIpHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHE

0. JUTS HAXO0XKICHUS JJIMH U YTTIOB
JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS IIPSIMOU U OKPYKHOCTHU

6.7 | B KOOpaMHATAX, MEpeceUeHUE OKPYKHOCTEH U MPsIMBIX. MeToa KOOpAMHAT U
€ro IpUMEHEHHE

6.8 | IIpaBusbHBIE MHOTOYTOJIbHUKH

6.9 JlnnHa okpyx)HOCTH. ['pagycHas u paanaHHas Mepa yriia, BBIYUCICHUE JJINH

' YT OKpY>KHOCTEH
6.10 |Ilnomans Kpyra, CeKTOpa, CErMeHTa
6.11 JIBM>KEHUSI TUTIOCKOCTA M BHYTPEHHUE CUMMETpUH QUTyp (dJIeMEHTapHBIC

npencrasnenus). [lapannensusiii nepenoc. [loBopot
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OFPA30BAHUS 1 DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis IpOBEEHUS] OCHOBHOI'O TOCYIapCTBEHHOI'O K3aMEHa 110 MaTeMAaTuKe (nanee —
OI'D mno maremaTHKe) HCHOJB3YeTCA MepeyeHb (KOoAU(PHUKATOP) MPOBEPSIEMBIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHOM IMPOrpaMMBbl

OCHOBHOI'O O6I_HCI‘O 06p3.30BaHI/ISI " 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha OI'D Mo maremaTuke TPeOOBaHUA K Pe3yJIbTATAM OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus Ha ocHoBe OI'OC

1

YMeHue omnepupoBaTh TMOHATHUSIMH: MHOXECTBO, ITOJAMHOYECTBO,
orepanyyd HajJ MHOXXECTBAaMH; YMEHHE OIEepUPOBATH MOHSATHUSMU:
rpad, cBa3HBIA Tpad, AepeBO, LUK, TPUMEHITh UX TMPHU PEIICHUH
3a/lay; yMEHHE UCTI0JIb30BaTh IpaQUUecKoe NMpeACTaBICHIE MHOKECTB
JUTSL OITUCaHUs peajbHBIX MPOIIECCOB U SIBICHUM, IPU PEIICHUU 3a7a4
U3 IPYTUX y4eOHBIX MMPEAMETOB

YMeHue onepupoBaTh MOHATHIMU: ONPEACICHUE, AKCUOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHUE pPAaclO3HABaTh WCTHHHBIE W  JIOKHbBIC
BBICKA3bIBaHMs, IMPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHMS U OTPULIAHUS BBICKa3bIBAHU I

YMeHue onepupoBaTh IMOHATUAMU: HATYPAIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YMWCJIO, [JEJIUMOCTb HATypaJbHBIX YHCEJ, IPU3HAKU
NEIUMOCTH, LEJI0€ YUCI0, MOIYJb 4YWciia, OOBIKHOBEHHAas NpoO0b U
JeCATUYHAs IpoOb, CTAHIAPTHBIA BUJ YUCJA, PAIMOHAILHOE YHUCIIO,
UppAlMOHAIIBHOE YHCJIO, apu(PMETHYECKUN KBaJpaTHBIM KOPEHB;
YMEHHME  BBINOJHATH  JCWCTBUA  C  YUCIAMHM, CpPaBHUBATh
Y yHOpPSAOYMBATH 4YMCIA, MPEACTABIATH 4YKMCIIa HAa KOOPJAWHATHOM
NPSIMOM, OKPYIVISATHh YHCIIA; YMEHHUE J€JaTh NPUKUAKY U OLEHKY
pe3yJibTaTa BIYMCIEHUN

YMeHne onepupoBaTh MOHSATHUSIMHU: CTENEHb C LIEJIBIM MOKA3aTEIIEM,
apudMeTHUEeCKUN KBaJIpaTHBIA KOPEHb, MHOTOUJIEH, ajaredpanyeckas
IpoOb, TOXJAECTBO; 3HAKOMCTBO C KOpPHEM HATypajdbHON CTENEHU
OoJibllle €AVHUIbI; YMEHHUE BBINOJIHATH pacyeThl Mo (opmynam,
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npeoOpa3oBaHusl LEJbIX, JIPOOHO-pAlMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUU C KOPHIMHU, Pa3yIOKEHHUE MHOIOUYJIeHAa HA MHOXHUTENH, B
TOM 4YHUCJIE C HCHOJb30BaHUEM (OPMYNI Pa3HOCTH KBaJIpaToB U
KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHune onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEWHBIE U KBAJAPATHBIE YPABHEHUS,
JTPOOHO-pAIIMOHAIFHBIE YPAaBHEHUSI C OJHON MEPEeMEHHOM, CHUCTEMBbI
JIBYX JIMHEWHBIX YPABHECHUH, JINHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJJpaTHble U JIPOOHO-pAllMOHAJIbHBIC HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YUCJIE IIPU PEIIEHUH 3a1a4 U3 JPYTUX MPEIMETOB
M TNPAKTUYECKHUX 3a/1a4; YMEHHUE MCIO0JIb30BaTh KOOPJIMHATHYIO
OPSMYI0O U KOOPJAMHATHYIO TJIOCKOCTh JJISI M300paKeHUSI PEIICHUI
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: PYHKIUSA, TpaduK QYHKIIMHU, HYITU

byHKIIUY, IPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, IPOMEKYTKHU
BO3pacTaHus, yObIBaHUSA, HauOoJblllee W HaUMEHBIIEe 3HAYCHUS
(GyHKIMY; YMEHHE OIIEpUpPOBATh HNOHATHAMMU: npsiMast

POMOPLUOHATILHOCTD, TUHEHHAsT (YHKIMS, KBaapaTuuHas (QyHKIIHS,
oOpaTHasi MPOMOPIMOHAILHOCTh, IMapaboia, Trumnepoosia; yMeHHe
cTpouTh Tpaduku  QYHKUMNA, HUCMOJNB30BaTh  TpaduKu IS
ONpENesICcHUs]  CBOMCTB  NPOLIECCOB M 3aBUCHUMOCTEH, s
pelIeHus 3a7a4 U3 JAPYrux yuyeOHBIX MPEIMETOB U PEAIbHON KU3HH,
yMEHHE BhIpaxaTh (OpMyJIaMu 3aBUCUMOCTU MEXK/y BEJIMUYNHAMU

YMenue ONEPHUPOBATH MOHATHUSIMU: MOCJIEI0BATEILHOCT,
apumeTHdecKkass M TEeOMETpUYecKass MPOTPECcCUu;  YMEHHeE
UCIIOJIb30BaTh CBOMCTBA IMOCIIEIOBATEILHOCTEH, (POPMYIIBI CYMMBI H
o0Iero 4ieHa MpH PEIIeHUH 3ajiad, B TOM YHWCIE 3a7a4 U3 JPYruxX
y4eOHBIX IPEIMETOB U PEANbHON KU3HU

YMeHnue pemaTth 3aa4d pa3HbIX TUIOB (B TOM YHUCJE HA MPOLEHTHI,
JOJIM W YacTH, ABWXKEHUE, PabOTy, LIEHy TOBApPOB U CTOUMOCTh
NOKYIOK U YCJIYT, HAJIOTH, 33J]a4i U3 00JacTH yIpaBiIeHUs TUYHBIMU
U CeMEWHbIMM (UHAHCAMH); YMEHHE COCTAaBJSATh BBIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEI0BATh MOJIYYEHHOE PEIICEHUE U OLICHUBATh MPaBI0NoA00HOCTh
MIOJIyYECHHBIX PE3YIbTAaTOB

YMeHue onepupoBaTh NOHATUSAMU: QUTYpA, TOUKA, OTPE3OK, MpsMasi,
7y, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEPEHHBIN
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U PAaBHOCTOPOHHUHN TPEYTrOJbHUKH, NPSIMOYTOJBHBI TPEYroyibHHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJbHHUK,
napajuiesiorpaMM, poMO, MPSMOYTOJbHHUK, KBajpar, Tpameuus;
OKPYXHOCTb, KPYT, KacaTeJbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHHe peliath 3aJayd, B TOM YHUCJE W3 MOBCEIHEBHOM
KU3HU, HA HAXOXKICHUE T'€OMETPUYECKUX BEJIMYMH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB (uUryp u ¢pakros

10

YMeHue omnepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJUIEIbHOCTh W NEPHNEHIUKYJAPHOCTh IMPSAMBIX,
yroa MEXIy MpsSMbIMH, NEPHNEHAUKYJSAP, HAKIOHHAS, IPOEKIIMS,
noyno6ue puryp, noJoOHbIE TPEYTOIBHUKHA, CAMMETPHS OTHOCUTEIBHO
TOYKM W MPSIMON; yMEHUE pPaACIO3HABATh PAaBEHCTBO, CHMMETPHIO
u nojgobue (uryp, napauiebHOCTh U NEPHEHAUKYISIPHOCTh MPSMBIX
B OKpY>KaloIlEM MUPE

11

YMeHue omnepupoBaTh TMOHSTUSMH: JUIMHA, PACCTOSHHE, YTrOJ
(BenMuuMHA yTila, CHHYC W KOCHHYC Yrja TPEyrojbHUKA), TUIOIIA/b;
yMEHHUE OIICHUBATh Pa3MepPhl MIPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; yMEHHE NpPUMEHSITh (OpMyIbl MepuMeTpa ¢ IUIOLIAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH U IUIOIIAJMA Kpyra, oobema
OPSMOYTOJIBHOTO Mapajulesienuneaa; YMEHHE MPUMEHSATh MPU3HAKU
PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHHKA,
teopeMmy [ludaropa, TpUroHOMETpUYECKHE COOTHOIIEHUS IS
BBIYHCJIEHUS JIJIMH, PACCTOSIHUM, TUIOMIAAEH

12

YMenune wu300paxaTh IUIOCKHE (UTypsl M HUX KOMOWHAIINH,
NPOCTPAHCTBEHHBICE (QUTYPBI OT PYKH, C TIOMOINBIO YEPTEIKHBIX
WHCTPYMEHTOB ¥ JJICKTPOHHBIX CPEJICTB TI0 TEKCTOBOMY WIIH
CUMBOJILHOMY OITHCaHHUO

13

YMeHue onepupoBaTh MOHATHUSMU: NPSIMOYrojibHas  CHCTEMa
KOOpAMHAT; KOOPAWHATHI TOYKH, BEKTOp, CYMMa BEKTOpOB,
NPOU3BE/ICHHE BEKTOpa Ha UHCIO, CKaJIspHOE MPOU3BEICHUE
BEKTOPOB; yYMEHUE MCIOJIb30BaTb BEKTOPbl U  KOOPJIWHATHI
JUIS IPEJICTABIICHUS TAHHBIX U PEUIEHUA 3a/1a4, B TOM YHUCJIE U3 IPYTUX
y4eOHBIX IPEIMETOB U PEATbHON KU3HU

14

YMeHre omnepupoBaTh TOHSATHSIMHU: CTOJOMKOBBIE U KPYTOBBIC
auarpaMMbl, TaOmuIBI, cpeaHee apudMeThyeckoe, MeAuaHa,
HamOOJbIIee M HAUMEHBINEe 3HAYCHUS, pa3Max 4YHCIOBOrO Habopa;
YMEHHE W3BJCKaTh, WHTEPIPETUPOBATh W  MPEoOpPa3OBHIBATH
uHpOpMAIINIO, TPEACTAaBICHHYI0 B TaOJWIlaX W HAa JIUarpaMmmax,
OTPaXKAIONIyI0 CBOWCTBA M XapaKTEPHUCTHKH PEATHHBIX IMPOIIECCOB
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U SBJICHUN; YMEHUE pACIO3HABAaTh HW3MEHYMBBIE  BEJIMYHMHBI
B OKpY>KaIOILIEM MUPE

15

YMeHue onepupoBaTh MOHSATUAMH: CIyYaWHBIA OMNBIT (CIy4alHbBIN
AKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4alHOTO OMBITa, CIy4alHOE€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHUE HaXOAUTh BEPOSITHOCTU CIyYalHBIX COOBITHII B OMBITaX C
PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMH; YMEHHE peliaTh
3a/layd METOJIOM OPTraHM30BaHHOrO Mepedopa M C UCIHOJIb30BAHHEM
paBWiIa YMHOXXEHHUS; YMEHHE OILICHMBATh BEPOSITHOCTU PEabHBIX
COOBITUI W SBJICHUH, MOHUMATh POJb TMPAKTUYECKH JOCTOBEPHBIX
U MaJIOBEPOSATHBIX COOBITHH B OKpPYKAIOIIEeM MHUPE U B IKU3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpATh MOAXOASIIUNA HM3YUYCHHBIM METOMA IS PEIICHUS
3a7a4u, MPUBOJAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEU B
MIPUPOJIE U KU3HU, PACTIO3HABATH MPOSIBIICHNE 3aKOHOB MAaTEMATUKU B
UCKYCCTBE, OMUCHIBaTh OTJECIbHBIC BBIJAIOIIMECS PE3YJIbTAThI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHUSI MATEMATUKU KaK HAyKW, NPUBOIUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUM M UX aBTOPOB B OTE€UECTBEHHOM
Y BCEMUPHOW UCTOPUU

IlepedeHb 3j1IeMEeHTOB coiep:KaHus, MpoBepseMbIXx Ha OI'D mo MmaTemaTuke

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 Uucna v BHIYUCICHUS
1.1 | Harypanbsble u uemnbie yucia. [lpusHaku n1eIuMoCTH LEIbIX YUCENT
1.2 OOBIKHOBEHHBIE ¥ JECSATHYHBIE JIpOOM, TMPOIIEHTHI, OECKOHEUHBIE
NepUOIUUECKrEe 1podu
1.3 | PanmonanpHble ymcia. ApuMETHUYCCKUE ONEpalii C PANUOHAILHBIMH
YUCIaMHU
1.4 JleiicTBUTENbHBIC YUCTA. APUPMETUUECKHIE OTIEPAITUH C ICUCTBUTEIbHBIMU
YUCIaMHU
1.5 |[IpubnuxkeHHBbIC BBIYUCICHUS, MIpaBUiIa OKPYTJICHUS, MPUKHUIKA U OIICHKA
pe3yibTaTa BIYUCICHUM
2 Anrebpanyeckue BbIPaKEHUS
2.1 BykBeHnHble BhIpakeHUs (BbIpaKeHUS C IEPEMEHHBIMU )
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2.2 Crenens ¢ nenbiM nokazareneM. CTENeHb ¢ palMOHAIBHBIM ITOKA3aTEIEM.
CgolicTBa CTENECHU
2.3 MHoro4yieHsl
2.4 | AnreOpaunueckas 1poOb
2.5 | ApupmMerndeckuit KOPEHb HaTypaJIbHON CTETICHH. JeuictBus
¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTEIICHH
3 VYpaBHEeHUS U HEPABEHCTBA
3.1 |llenmsie u npoOHO-paMOHANBEHBIE ypaBHEHUA. CHCTEMBI U COBOKYITHOCTH
YpPaBHEHUM
3.2 | llensic u npoOHO-panKOHaIbHBIC HepaBeHCTBA. CUCTEMBI i COBOKYITHOCTH
HEPaBCHCTB
3.3 PemieHue TeKCTOBBIX 3a1a4
4 YuCIIoBbIC TTOCIICIOBATEIIEHOCTH
4.1 |IlocnenoBaTeIbHOCTH, CIIOCOOBI 3a/TaHMSI TTOCIICIOBATEILHOCTEH
4.2 | Apudmerudeckass U reomerpuueckas mnporpeccur. @opmyna CIO0XKHBIX
IIPOIIEHTOB
5 DOyHKIUU
5.1. |®yukmus, crmocoOwl 3amanus (pyHkiuu. ['paduk  Gynknum. OO6macTh
OTpeNeeHNs] W MHOXECTBO 3HaueHud ¢GyHkuuu. Hymm Qysxum.
[TpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEX)YyTKM MOHOTOHHOCTH (PYHKITUH.
MakcumMyMbl U MUHUMYMBI (GyHKuuu. Haubonbpinee U HauMeHbIee
3HaueHue (PYHKIIMH HAa IPOMEXKYTKE
6 KoopauHaTel Ha IpSIMOU U TJIIOCKOCTH
6.1 | KoopaunatHas npsimas
6.2 | JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUTyphl 1 UX CBOHCTBA
7.2 TpeyronbHHUK
7.3 | MHOTOYTOJILHUKH
1.4 OKpyX HOCTb U KPYT
7.5 | 3smepeHune reoMeTpUYECKUX BETUYUH
7.6 | BexTophl Ha MIIOCKOCTH
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8 BeposTHOCTH U cTaTUCTHKA
8.1 OnucarenbHasi CTATUCTUKA
8.2 BeposiTHOCTB
8.3 | KombOunaropuka
8.4 MHoxecTBa
8.5 |I'padm




IHOYPOYHOE IIVIAHUPOBAHHUE

OdenepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIH YPOBEHB)

5 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KoﬁnTpoubnme HpﬁaKanecm/le WIyMEeHHS | 0GPA3OBATEbHbIC
padoTsbI padoThI pecypesI
1 JlecaTnyHas cuCTEMa CUUCIICHUS. 1 bubnuorexa [JOK
Psp HaTypanbHBIX yncen https://m.edsoo.ru/f2a0ccOc
2 JlecsiTuuHas cucTeMa CUMCIICHUSI. 1
Psin HaTypanbHBIX yncen
. bubmmoreka [{OK
3 Harypanbreiii pan. dncio 0 1 https://m.edsoo.ru/f2a0cafe
4 Hatypanbhsiii pan. Yucio 0 1
5 HarypanbsHble uncna Ha 1 bubnuoreka [IOK
KOOPJMHATHOM MPSIMOM https://m.edsoo.ru/f2a0e0fc
6 HarypanbsHble uncna Ha 1 bubnuoreka [IOK
KOOPJIMHATHOM MPsIMOM https://m.edsoo.ru/f2a0e2a0
7 HarypanbsHble uyncna Ha 1 bubnuoreka [JOK
KOOPJMHATHOM MpsIMOi https://m.edsoo.ru/f2a0e426
8 CpaBHeHUE, OKpYIJICHUE 1 bubnuoreka [JOK
HATypaJbHbIX YHUCEII https://m.edsoo.ru/f2a0ce32
9 CpaBHeHME, OKpYyTIeHuE 1 bubnnorexa [JOK
HaTypaJbHbIX YUCEI https://m.edsoo.ru/f2a0cf54
10 CpaBHeHME, OKpYyTeHue 1 bubnnorexa [JOK
HaTypaJIbHBIX YUCET https://m.edsoo.ru/f2a0d300
11 CpaBHeHMe, OKpYyTIeHUE 1 bubnunoreka [JOK
HAaTYpPaJIbHBIX YUCET https://m.edsoo.ru/f2a0d440
12 CpaBHeHue, OKpyIJIeHHE 1
HaTypaJbHbBIX YUCEI
13 Apudmernueckue neicTBUS € 1 bubnuoreka [IOK



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
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HaTypaJbHbIMU YU CJIAMU

https://m.edsoo.ru/f2a0eaca

14 Apudpmernueckue neicTBUS ¢ bubmuorexa [IOK
HATypaJbHBIMH YHCIIAMU https://m.edsoo.ru/f2a0f5ha
15 Apudpmernueckue neicTBUS C bubnuorexa [JOK
HAaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/f2a0f704
16 Apudpmernueckue eicTBUS C bubnuorexa [JOK
HATypaJbHBIMH YHCIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue AeMCTBUS C bubnuorexa [JOK
HATypaJbHBIMH YHCJIAMU https://m.edsoo.ru/f2a1015e
18 Apudmernueckue AeMCTBUS C bubnnorexa [JOK
HATypaJbHBIMH YHCIIAMU https://m.edsoo.ru/f2a10c3a
19 Apudmernueckue AeMCTBUS C bubnuoreka [IOK
HaTypaJbHBIMH YHCIIAMU https://m.edsoo.ru/f2a10da2
CBolicTBa HYJIS MPU CIIOKEHUH U
20 YMHO)KGHI/II/I},’ CBOfI;)CTBa €IMHUIIBI bubmiorexa HOK
https://m.edsoo.ru/f2a104ec
MIPU YMHOKEHUU
CBolicTBa HYJIS NMPU CIIOKEHUH U
21 YMHOXEHWH, CBOMUCTBA €MHUIIBI
IIPU YMHOKEHUU
[TepemecTuTenbHoOE U
29 coyeTaTeIbHOE CBOMCTBA CIOKCHHUS bubnmuorexka [JOK
Y YMHOKEHMUS, PACIPEACIIUTEIBHOE https://m.edsoo.ru/f2a0ef3e
CBOMCTBO YMHOXEHHS
[lepemecturenbHOE U
23 coueTaTelIbHOE CBOMCTBA CIIOKEHUS
Y YMHOEHHSI, pacrpeeTuTeIbHOe
CBOMCTBO YMHOXEHHS
[lepemecturensHoe U
24 COYETATENIbHOE CBOICTBA CIOXKEHUS
Y YMHOXKEHHUS, paclpeaesIuTeIbHOE
CBOMCTBO YMHOKECHHUS
25 Jlenurenu U KpaTHbIE YKCIIA,



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e
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PA3JI0KCHUC YKUCJIa HA MHOXUTCIIN

26 Jlenurenu U KpaTHbIE YHCIIA, bubmuorexa [IOK
pa3JIoKEHUE YUCIIa HA MHOXKUTEIN https://m.edsoo.ru/f2a116b2
97 Jlenutenu U KpaTHBIE YKCIIA,
pasyioKEHUE YKCIlia HA MHOYKUTEIN
bubmmoreka [{OK
28 Jlenienue ¢ octatkom https://m.edsoo.ru/f2al1116c
bubmmoreka [{OK
29 Jlenerue ¢ ocTaTkom https://m.edsoo.ru/f2all4fa
30 [IpocThie U cOCTaBHBIE YMCTA BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a11a90
31 [IpocTeie 1 cocTaBHBIE YKCIIA BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2allbb2
30 [Tpusnaku nenumoctu Ha 2, 5, 10, bu6moreka [IOK
3,9 https://m.edsoo.ru/f2a11806
33 [Tpuznaku nenumoctu Ha 2, 5, 10, bu6mmoreka [IOK
3,9 https://m.edsoo.ru/f2a1196e
34 YUucnoBble BBIPAXKEHHUS; TTOPSIOK bubnuoreka [IOK
NEUCTBUHI https://m.edsoo.ru/f2a11f18
35 UucnoBble BBIPAXKEHHUS; TTOPSIIOK bubnunoreka [JOK
NEUCTBUI https://m.edsoo0.ru/f2a12080
36 UucnoBble BBIPAXKEHHUS; TTOPSIOK bubnuoreka [JOK
NEUCTBUI https://m.edsoo.ru/f2a123fa
Pemrenne TeKCTOBBIX 3a7a4 HA BCE
37 apudMeTHYECKHUE ICHCTBHS, Ha BH6J.IHOTeKa LHOK
JBHKEHHE H TTOKYITKH https://m.edsoo.ru/f2a0f894
Pemrenne TeKCTOBBIX 3a7a4 Ha BCE
38 apupmeTHyecKre elcTBUs, Ha BH6J.IHOTeKa LOK
JBHKEHHE H TTOKYTTKH https://m.edsoo.ru/f2a0f9fc
Pemienne TeKCTOBBIX 3a71a4 Ha BCE
39 apupmeTHUecKre NeicTBUs, Ha bubmiorexa LIOK

ABUIKCHUC U ITOKYIIKHU

https://m.edsoo.ru/f2al21a2



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
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
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Pemienne TeKCTOBBIX 32/1a4 Ha BCE

40 apupMeTHIeCcKre eCcTBUs, Ha bubmorera [IOK
’ https://m.edsoo0.ru/f2a12558
JBIKEHUE U TTOKYIIKU
P
p | e o e v Bumorera LOK
p A ’ https://m.edsoo.ru/f2a12832
JBIKEHUE U TTOKYTIKU
Pemenue TekcTOBBIX 3a/1a4 Ha BCE
42 apudmernyeckue I[ef/'ICTiI/ISI Ha bubmiorexa HOK
’ https://m.edso0.ru/f2a12990
JBIKEHUE U TTOKYIIKU
43 KonTponsnas pabora no teme bubnuorexa [JOK
"HatypanbHble uncia v HyJap" https://m.edsoo.ru/f2al2cba
44 Touka, npsimasi, OTPE30K, JIyd. bu6mmoreka [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
N3smepenne OTpe3Ka,
45 Merpplqu:gwéf;lf;ngg HI;MepeHHs[ bubmorera [JOK
https://m.edsoo.ru/f2a0daee
JUITHBI
6 e e moveper bubmorexa LIOK
p JUHHI P https://m.edsoo.ru/f2a0df3a
JUITHBI
47 OKDVIKHOCTE 1 K bu6mmoreka [JOK
PyX pyr https://m.edsoo.ru/f2a0d684
48 OKpY)XHOCTh M KPYT'
I1 0
g | Do oo e Bumorea 10K
P “,,y3 p https://m.edsoo.ru/f2a0d7e2
OKPYXHOCTEHN
50 VYrou. [IpsamMoii, ocTpblid, Tyrou u bubnnoreka [JOK
Pa3BEPHYTHIN YIIIbl https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsaMoii, OCTPBIiA, TYIIOU U
Ppa3BEPHYTHIN YIJIIbl
bu6mmoreka [JOK
52 Msmepenrue yriion https://m.edsoo.ru/f2a1319c
53 W3mepenue yrios bubnuoreka [IOK



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
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
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https://m.edsoo.ru/f2al32fa
bubmuoreka [JOK
>4 HMamepene yrios 1 https://m.edso0.ru/f2a13476
55 [IpakTuyeckas pabora 1o Teme 1 1 bubmmoreka [IOK
"[locTpoenue yriaos" https://m.edsoo.ru/f2a13606
56 Hpo6s. [IpaBuibHbBIE U 1 bubnuorexa [JOK
HEeTIpaBWIbHBIE APOOH https://m.edsoo.ru/f2a13764
57 Hpo6s. [IpaBunbHbIe U 1 bubnuorexa [JOK
HENpaBWIbHbIE IpOOU https://m.edsoo.ru/f2al3c8c
58 HpoOs. [TpaBunbHbIC U 1 bubnuoreka [JOK
HEeTIpaBWIbHBIE APOOH https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBunbsHbIC U 1 bubmuorexa [JOK
HEeTIpaBWJIbHBIE APOOH https://m.edsoo.ru/f2a153f2
60 HpoOs. [TpaBunbsHBIE U 1 bubmuorexa [JOK
HEeTIpaBWIbHBIE APOOH https://m.edso0.ru/f2a15582
N bubmuorexa [JOK
61 OcHoBHOE CBOJCTBO APOOH 1 https://m.edsoo.ru/f2al43e4
. bu6mmoreka [IOK
62 OcHoBHOE CBOJCTBO APOOH 1 https://m.edsoo.ru/f2al451a
N bubnuoreka [JOK
63 OcHoBHOE CBOHCTBO ApOOH 1 https://m.edsoo.ru/f2a1463c
N bubmuoreka [JOK
64 OcroBHOE CBOHCTBO ApOOH 1 https://m.edsoo.ru/f2a1475e
. bubmuoreka [JOK
65 OcHoBHOE CBOHCTBO 1pOOH 1 https://m.edsoo.ru/f2a14c90
. bubnuoreka [JOK
66 OcHoBHOE CBOHCTBO 1pOOH 1 https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOICTBO Apobu 1
. bu6mmoreka [JOK
68 Cpasnenne 1pooeii 1 https://m.edsoo.ru/f2al4f74
. bu6mmoreka [JOK
69 Cpasnenue 1podeii 1 https://m.edsoo.ru/f2a151f4



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
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
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70 CpaBuenue npobeit
71 CpaBuenue apobeit
72 CroxeHue 1 BEIYUTaHHE bubmmoreka [{OK
OOBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2al7cc4
73 CroxeHue u BBIYUTAaHHE bubmmoreka [{OK
OOBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2al7e54
74 CroxeHue 1 BEIYUTaHHE bubmmoreka [IOK
0OBIKHOBEHHBIX JIPOOEH https://m.edsoo.ru/f2a1802a
75 CrnosxeHue U BbIYUTaHHE bubnnorexa [JOK
0OBIKHOBEHHBIX JIPOOEH https://m.edsoo.ru/f2al81ce
76 CroxeHue u BEIYUTAaHHE bu6moreka [IOK
O0OBIKHOBEHHBIX JIp0o0eit https://m.edsoo.ru/f2a1835e
77 Crnoxenue u BBIMHTAHHE
0OBIKHOBEHHBIX JIpO0eit
78 CrnoxxeHue ¥ BEIYUTAHUE
O0OBIKHOBEHHBIX JPOOCH
79 CrnoxxeHue ¥ BEIYUTAHUE
0OBIKHOBEHHBIX JIPOOCH
80 | Cwemamias apoG ipsyimetsoo ulf2e1502e
bubmuoreka [JOK
81 Cuvemannas 1poor https:// m.edsoc%.I ru/f2al5aba
82 Cuvemannas 1po0s Et?piﬂlpllr?:é(s%g r(jllmfza15b68
83 | Cwemamias 2poG g etsonuit2el5eze
B | oGmmonermin: aposer Bu6miorera LIOK
’ https://m.edsoo.ru/f2a184e4
B3aMMHOOOpaTHBIE ApOOU
B oGmmmonenm mposer Bu6miorera LIOK

B3aMMHOOOpaTHbIE IpodU

https://m.edsoo.ru/f2a18692



https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
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YMHOXKEHNE U JIEJIEHUE

bubmuoreka [JOK

86 OOBIKHOBEHHEIX ApOGei; https://m.eds00.ru/f2a18a20
B3aMMHOOOpaTHBIE ApOOH
YMHOXEHHUE U JIeJIeHUE
87 06I)IKHOBGHHI)I;I Ipo0eit; bubmorexa LHOK
> https://m.edsoo.ru/f2a18b56
B3aMMHOOOpaTHbIE TpooH
VYMHOKEHHUE U JIeJIeHuE
88 06I)H<HOBG:HHI)Di1 Tpo0eit; bubmmorexa HOK
> https://m.edso0.ru/f2a19088
B3aMMHOOOpaTHbIE ApoOU
VYMHOKEHHUE U JieJIeHuE
89 06I)H<HOBG:HHI)Di1 Tpo0eit; bubmmorexa HOK
> https://m.edso0.ru/f2a19560
B3aMMHOOOpATHBIE IPOOH
VYMHOXEHHUE U JIeJIeHuE
90 06I>H<H013eHHI)Di1 Jpo0eit; bubmrorexa [JOK
> https://m.edso0.ru/f2a196a0
B3aMMHOOOpATHBIE TPOOH
v
91 | oSmKHoReHRbIX ApOGe BuGorera LIOK
AP i https://m.edsoo.ru/f2a198da
B3aHMHOOOpATHBIE IPOOH
P
92 C(G):meeljl?: TZECTOSEK g‘fﬁg;HHe bubmrorexa [JOK
ACpKallux 1p ) https://m.edsoo.ru/f2al81ce
3a/1a4u Ha Apoou
P
93 comepmanum apotn. Ocomssie BuGmorera LIOK
ACp p ’ https://m.edsoo.ru/f2a1835e
3a/1a4u Ha Apoou
P
94 | conepamuex ApoGu. Ockomsie BuGmorera LIOK
ACPKAILNX /P ’ https://m.edsoo.ru/f2a18c5a
3a/1a4u Ha Apoou
P
5 | omeme e, BuGorra LOK
ACPKAIINX /P ) https://m.edsoo0.ru/f2a18e76
3aJjaud Ha ApoOu
9% Pemienne TekcToBBIX 3a1ad, bu6mmoreka [JOK

coaeprkamux apoou. OcHOBHBIE

https://m.edsoo.ru/f2al18f7a



https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
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3aJauu Ha Jpoou

Pemenne TeKCTOBBIX 3a71ad,

bubmmorexa [{OK

97 coAeprKaluX Apo6H. OCHOBHbIC https://m.edsoo.ru/f2a199f2
3aJIa4uM Ha JpooH
Pemenne TeKCTOBBIX 3a71a4,
98 CoJIepIKaIuX Jpoou OéIHOBHI)Ie bubmorexa [TOK
’ https.//m.edsoo.ru/f2a19c2c
3aJlauM Ha Apoou
Pemenmne TeKCTOBBIX 3aj1ad,
99 coJIepKanIux apoou OiIHOBHI)Ie bubmmorexa LIOK
’ https.//m.edsoo.ru/f2alald6
3aJlauM Ha Apoou
Pemenne TekCcTOBBIX 3a11ad,
100 CoJIeprKamux Apoou OiIHOBHBIe bubmrorexa [JOK
’ https://m.edsoo.ru/f2ala2ee
3a/1a4u Ha Jpo0u
IIpumenenune OYKB IS 3alUCH
101 MEII)TeMaTI/I'-IeCKIz)I: BipameHHﬁ U bubmorexa LIOK
. https://m.edsoo.ru/f2ala3fc
MIPEIOKEHUH
[Ipumenenne OyKB IS 3aIMUCH
102 MaTeMaTHYECKUX BBIPAKEHUN U
MPEeJI0KEHUN
103 KonTtponpHas padoTa o teme bubnuoreka [JOK
"OOBIKHOBEHHBIE JpOoOu" https://m.edsoo.ru/f2ala5le
MHOTrOoyroJbHUKH.
104 LIeTLIp'ey):erJILHI/IK bubmiorexa LIOK
i https://m.edsoo.ru/f2al6ae0
MPSIMOYTOJIbHUK, KBAJpaT
M .
pexyr i https://m.edsoo.ru/f2al6c7a
MPSIMOYTOJIbHUK, KBAJpaT
[IpakTuueckast paborta mo Teme
"IlocTpoenne NpsAMOYTOJIbHUKA C bubnuoreka [IOK
106 .
3aJJaHHBIMU CTOPOHAaMHM Ha https://m.edsoo.ru/f2al6ele
HEJTMHOBAaHHOU Oymare"
107 Tpeyronsauk bub6nuoreka [IOK



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
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
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https://m.edsoo.ru/f2a16194

108 TpeyroabHuK
[Inomane n nepumerp
0yro a
109 Eiihﬁozrroizggﬁof COCTaBJICHHBIX Bubmmorexa HOK
’ https://m.edsoo.ru/f2a16fe0
U3 MPSAMOYTOJIbHUKOB, €TUHUITBI
M3MEpEHUs TUTOTIA T
[Inomane n nepumerp
0yro a
110 EI;{?:O;TOEEEEEOBH COCTaBJICHHBIX Bubmrorexa HOK
’ https://m.edsoo.ru/f2a17184
U3 MPSAMOYTOJTbHUKOB, €TUHUITBI
W3MEpEHUS TUTOTIA TN
[Inomane n nepumerp
0yro a
111 nnaizhﬁozrroizgﬁﬁog COCTaBJICHHBIX Bubmiorexa LIOK
’ https://m.edsoo.ru/f2a17328
W3 TPSIMOYTOJIHUKOB, €TUHUIIBI
W3MEPECHUS TUIOIIAIH
bu6mmoreka [IOK
112 TepumeTp MHOrOyrobHika https://m.edsoo.ru/f2a1691e
113 [TepuMeTp MHOTOYTOJTBHUKA
N bubnuoreka [JOK
114 Jlecaruunas samuch 1podei https://m.edsoo.ru/f2alb55e
N bubmuoreka [JOK
115 Jlecarunas samuch podei https://m.edsoo.ru/f2alb87e
. bubmuoreka [JOK
116 Jlecaruunas samuch 1podei https://m.edsoo.ru/f2albcfc
. bubnuoreka [JOK
117 CpaBHEHHE ICCATHYHBIX IPOOCH https://m.edsoo.ru/f2alc49a
. bu6mmoreka [JOK
118 CpaBHEHHE ICCATHYHBIX POOCi https://m.edsoo.ru/f2alc63e
. bu6mmoreka [JOK
119 CpaBHEHHE ICCATHYHBIX POOCH https://m.edsoo.ru/f2alch02
120 CpaBHeHUE IeCATUYHBIX JpoOeit bubnuoreka [IOK



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
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
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https://m.edsoo.ru/f2alcc2e

121 CpaBHeHHUE eCITHYHBIX JpoOeit

122 JleicTBUS C NECATUUHBIMU IpOOSIMU EtTg?;;T§;%E 8/I§Qa1ce4a
123 JlecTBUS C NECATUUHBIMU IpOOSIMU Eél,ij?;ﬂg;;g gﬁzalcfez
124 JlecTBUS ¢ ECATUUHBIMU IpOOSIMU Egg?ﬁ;ﬁ;ﬁg gﬁgaldlm
125 JlefcTBUS ¢ ECATUUHBIMU IpOOSIMU Egg?ﬁ;ﬁ;ﬁg SIIISZaldSlG
126 JlecTBUS ¢ NECATUUHBIMU IPOOSIMU E&?ﬁ;ﬁ;ﬁg r(z/I]fzalnd
127 JleficTBUSI C NECATUYHBIMU APOOSIMU E&?ﬁ;ﬁ;ﬁg S/I]fgaldmo
128 JIeHCTBHSA C IECATUYHBIMH APOOSIMHU E&?ﬁ%ﬁ;ﬁg 8/1:2a1d85e
129 JIeHCTBHSA C NECATUYHBIMH APOOSIMHU g&?ﬁ:::;%g 8/11f2a1d962
130 JleficTBUSI C TECATUYHBIMU APOOSIMU Egg?ﬁ;?::jig r(i/IISZalda?a
131 JleficTBHSI C TECATUYHBIMU APOOSIMU Egg?ﬁ;fg;g 8/11?231db88
132 JIefcTBUS C IECATUYHBIMHU APOOSIMU Egg?ﬁ;f;;g rOu/I1§231e013
133 JIeficTBHSI C IECATUYHBIMU APOOSIMU Egg?ﬁ?::;%g S/I]fzalewo
134 JIefcTBUS C TECATUYHBIMU APOOSIMU Egg?ﬁ;f;%g g/l]fzalezeg
135 JleicTBHS ¢ NECATUUHBIME IPOOSIMU nggﬁﬁfgﬁg rOu/I]§2a1e3da
136 JlelicTBUS C IECATUYHBIMU APOOIMU buomaorexa O

https://m.edsoo.ru/f2ale4f2



https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
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
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. bubmuoreka [JOK
137 JIeicTBUS C IECATUYHBIME IPOOSIMU 1 https://m.edsoo. ru/f2aledf?
. bubmmoreka [{OK
138 JIecTBYS ¢ IECATHYHBIME POOSIMU 1 https://m.edsoo. ru/f2ale5 6
. bubmmoreka [{OK
139 JIecTBYS C IECATHYIHBIME POOSIMU 1 https://m.edsoo.ru/f2aLe704
140 JlefcTBUS ¢ IECATUUHBIMU IpOOsIMU 1
. bubmmoreka [{OK
141 OxpyrJieHue ACCATHHBIX Apobei 1 https://m.edsoo.ru/f2a1e826
. bubmmoreka [{OK
142 OKpyriienme necaTuHpix pobei . https://m.edsoo.ru/f2aleb50
. bu6moreka [IOK
143 OxpyriieHne AecaTUYHBIX Ipo0eit 1 https://m.edsoo.ru/f2alecss
144 OxpyriieHne AecITUYHBIX Ipo0eit 1
P
145 COEPAIIX TpoGH, OCHOHELS 1 bubmrorexa [JOK
JICPAALIIX APODHU. https://m.edsoo.ru/f2aled8a
3a/1a4u Ha Jpoou
146 f(f”f‘fff % ApOBH, OCHOBHbG 1 bubmorexa LIOK
ACPAKAILHAX IPOOH. https://m.edsoo.ru/f2alef10
3a/1a4u Ha Apoou
T i O brmorsa 101
JICPAKAIILHX ADOOH. https://m.edsoo.ru/f2a1f028
3a/1a4u Ha Apoou
R Bnsmorea 10K
JICPAKAIILHX ADOOH. https://m.edsoo.ru/f2a1f136
3a/1a4u Ha Apoou
Pelrenne TeKCTOBBIX 3a/1ad,
149 coaepxanux apoou. OCHOBHBIE 1
3aJjaud Ha ApoOu
Pertenne TeKCTOBBIX 3a/1ad,
150 conepxamux ApoOu. OCHOBHBIE 1
3aJjau Ha Apoou



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
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
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151 KonTtposnsHas paboTa o teme bubmuoreka [IOK
"JlecsitTuunbIe TPOOH" https://m.edsoo.ru/f2a1f23a
Msuororpanauku. M3o00paxkenue BuGmorexa LIOK

152 MHOrorpanHuios. Mozeu https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEI
MHuororpannuku. M3o0paxenue Bu6morexa LIOK

153 MHOrorpanuios. Mozeu https://m.edsoo.ru/f2alad?a
MPOCTPAHCTBEHHBIX TEI
[IpssMOYTOIBHBIN MapajuIeIenuIe], Bubmiorexa [[OK

154 xy6. Passeprict kyda u https://m.edsoo.ru/f2a1la802
napauiesienunea
[IpssMOyToIBHBIN MapaIeaenuIe], Bubmiorexa [IOK

155 xy6. Passepric kyda u https://m.edsoo.ru/f2ala924
napauiesienunea

156 [IpakTnueckas pabora o treme bubnuoreka [IOK
"Pa3BépTka kyda" https://m.edsoo.ru/f2alaef6

157 O06BEM Kyda, MPSIMOYTOITHLHOTO bubnuoreka [IOK
napajiesenuneaa https://m.edsoo.ru/f2alb09a

158 O06bEM Kyba, MPSIMOYTOITHLHOTO bubnuoreka [IOK
napajuiesenuena https://m.edsoo.ru/f2alb248

159 O06bEM Kyda, MPSIMOYTOIBLHOTO
napajuiesienunea

160 O06bEM Kyda, MPSIMOYTOIBLHOTO
napajuiesienunea
[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB Kypca 5 Kiacca, BuGmorexa LIOK

161 0606HwH%?3HaHHH/ https://m.edsoo.ru/f2a1f76c
Bceepoccuiickas mpoBepouHas
pabota
ITHHDB&HFOHTPOHLH&Hpa60Ta/ Butmmotexa LIOK

162 Bcepoccniickas mpoBepodHas

pabota

https://m.edsoo.ru/f2a1f924



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
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmuoreka [JOK

163 METOJI0B Kypca 3 Kimcca’ 1 https://m.edsoo.ru/f2alfaaa
000011IeHUE 3HAHUN
n N
o | o oo | BiGorsa 10
8 yP N ’ https://m.edsoo.ru/f2al1fc08
000011IeHNE 3HAHUN
H -
| e o i [ BuGorsa 101
! yp N ’ https://m.edsoo.ru/f2alfeec
00001IeHNE 3HAHUN
H -
o | e o i [ BuGorsa 10
! P N ’ https://m.edsoo.ru/f2a200a4
00001IIeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATUN U
167 METOJIOB Kypca 5 Kiacca, 1
00001IIeHNE 3HAHUNA
s | omremecemm owmihx | BuGorea 10K
! P o ’ https://m.edsoo.ru/f2a201f8
0000111eHNE 3HAHUI
wo | omremecem o | BuGoraa 10K
A yP N ’ https://m.edsoo.ru/f2a20388
000011eHNE 3HAHUI
qo | o comu o | BuGorsa 101
! P N ’ https://m.edsoo.ru/f2a2069e
000011eHrEe 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e
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6 KIIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOTBHBIC HpﬁaKanecxne u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTbI padoThbI pecypen
Apudmernueckue AeMCTBUS C
1 MHOTI'O3HAaYHBIMH HATYPaJIbHBIMU 1 bubmorexa [TOK
https://m.edsoo.ru/f2a208ec
quciIaMU
Apudmernueckne neiicTBUI C
2 MII-:OI(“lz)?,Ha‘-IHI)IMI/I H;[,T AILHBIMU 1 bubnnorexa LIOK
yp https://m.edsoo.ru/f2a20aea
quciIaMu
ApudmeTnueckue qeiicTBUA C
3 Mgog)zHaqHHMn HiT ATLHBIMU 1 bubmmorexa LLOK
yp https://m.edsoo.ru/f2a2140e
quciIaMu
ApudmeTndeckne OeHUCTBUA C
4 MII{)OS:)3HaqHLIMI/I HIellT ATLHBIMU 1 bubunorexa LIOK
M https://m.edsoo.ru/f2a21580
qyciIaMu
ApndmeTndeckne OeHUCTBUA C
5 MII{)o;i()BHaqHLIMI/I HiT AILHBIMU 1 bubunorexa LIOK
M https://m.edsoo.ru/f2a216de
qyCcIaMHu
ApudmeTnueckue qeiicTBUA C
6 MI];-;OI("l())SHa‘IHBIMI/I HﬂaT AILHBIMU 1 bubnorexa LIOK
M https://m.edsoo.ru/f2a2180a
qyCcIaMHu
7 YucnoBbie BRIPAXKEHUS, TTIOPAIOK 1 bubnuoreka [JOK
JIEWCTBUI, HCIIOIL30BaHIE CKOOOK https://m.edsoo.ru/f2a20c48
8 HucnoBble BEIPAXEHHUs, OPSIOK 1 bubnunoreka [JOK
JIEWCTBHUI, HCIIOIL30BaHIE CKOOOK https://m.edsoo.ru/f2a20d6a
9 UucnoBbie BEIPAKEHUS, TOPSAIOK 1
IEWCTBUI, HCIIOIL30BaHIE CKOOOK
10 UucnoBsie BEIpaAXKEHUS, TOPSAIOK 1

IEWCTBUI, HCIIOIL30BaHIE CKOOOK



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

OdenepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIH YPOBEHB)

YwucaoBkie BBIPAXKCHU, TTIOPAOOK

11 . N 1
JIENCTBHI, UCITOJIb30BaHHUE CKOOOK
12 OKpyIiIeHne HATYpaIbHBIX YHUCET 1 bubmorexa LIOK
24 P https://m.edsoo.ru/f2a21274
13 OxpyriieHrne HaTypaJIbHbIX YHCEI 1
14 OxpyriieHrne HaTypaJIbHbIX YHCEI 1
€JINTENIN U KPaTHBIE YUCIIA;
15 EaI/I6OJ'II)HII/Iﬁ 561111/11‘/’1 JIEIATEND U 1 bubmorexa [IOK
https://m.edsoo.ru/f2a22a3e
HavMEeHbIIIee 00111ee KpaTHOe
€JINTENIN U KPaTHBIE YUCIIA;
16 EaI/I60JH)HIHI71 561111/1171 NEIIUTEID U 1 bubmorexa [IOK
https://m.edsoo.ru/f2a22b9c
HauMEHbIIIee 0011Iee KpaTHOE
EJIUTEIN U KpaTHBIE YKCIIA;
17 5&1/160.]‘[1;]111/1171 561111/1171 eJINTENE U 1 Bubmorexa LIOK
a https://m.edsoo.ru/f2a2340c
HauMEHbIIIee 0011Iee KpaTHOE
Jlenutenu u KpaTHBIE YHCIIA;
18 HanOOJIBIIINN OO NEIUTENH U 1
HauMEHbIIIee 0011Iee KpaTHOE
Jlenutenu u KpaTHBIE YHCIIA;
19 HanOOJIBIIIUI OONIHUI NEIUTENIH U 1
HauMEHbIIIee 0011Iee KpaTHOE
Jlenutenu U KpaTHBIE YKCIIA;
20 HanOOJIBIIIUN OO NEIUTENIH U 1
HauMEHbIIIee 0011Iee KpaTHOE
21 JlemuMocTb CyMMBI U 1 bubmuoreka [JOK
MPOU3BEICHUS https://m.edsoo.ru/f2a22d2c
29 JlenumMocTb CyMMBI U 1 bubmuoreka [JOK
MIPOU3BEJICHUS https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ ocraTkoM 1
bu6mmoreka [JOK
24 Jlenenue ¢ ocTaTkom 1 https://m.edsoo.ru/f2a24104
25 Penienne TekcTOBBIX 3a1a4 1 bub6nmoreka [JOK



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
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https://m.edsoo.ru/f2a21e90
bubmuoreka [JOK
26 Perienue TeKCToBEIX 33121 1 https://m.edsoo.ru/f2a2226e
bubmmorexa [{OK
27 Peruenue TeKCToBLIX 38121 . https://m.edsoo.ru/f2a22412
bubmmoreka [{OK
28 Pelienue TeKCToBEIX 33121 1 https://m.edsoo.ru/f2a226e2
bubmmoreka [{OK
29 Peliexye TeKCToRLIX 33121 1 https://m.edsoo.ru/f2a228a4
30 KonTponsHas pabota o teme 1 1 bubnuorexa [JOK
"HatypanbHble uncna" https://m.edsoo.ru/f2a242a8
bu6moreka [IOK
31 Hepnenpuiynspubie npambie . https://m.edsoo.ru/f2a24442
bu6moreka [IOK
32 llepnenukylapHbIe MPAMbIe 1 https://m.edsoo.ru/f2a24596
bu6mmoreka [IOK
33 Hapannenbure npsvbie 1 https://m.edsoo.ru/f2a248d4
bu6mmoreka [IOK
34 Hapannenbure npsvbie 1 https://m.edsoo.ru/f2a24a32
Paccrosaue mexmy nByms
35 TOYKaMH, OT TOUKH JI0 MPSIMOH, 1 bu6mmoreka [JOK
JUTMHA MapllpyTa Ha KBaJapaTHOM https://m.edso0.ru/f2a24776
CETKe
Paccrosinue Mexay nByms
36 TOYKaMH, OT TOUYKH JIO MPSMOH, 1
JUIMHA MapIipyTa Ha KBaJApaTHOU
CEeTKe
Paccrosinue Mexay nByms
37 TOYKaMHU, OT TOUKHU J0 MPSMOH, 1 bu6mmoreka [JOK
JUIMHA MapLIpyTa Ha KBaJApaTHOU https://m.edsoo.ru/f2a24eb0
CEeTKE
38 OObIKHOBEHHAs! APOOb, OCHOBHOE 1 bubnunoreka [JOK
CBOMCTBO Jpo0OH, COKpaIlleHHE https://m.edsoo.ru/f2a261fc



https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
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apobeit

OObIKHOBEHHAs! IPOOb, OCHOBHOE

bubmmorexa [{OK

39 CBOHCTUBO Apobu, coxparmenye https://m.edso0.ru/f2a26670
npobeit
06 0Ob,
o | oo ot e BuGorsa 101
180 JIPODH, COKP https://m.edsoo.ru/f2a26936
npobeit
06 0Ob,
41 CBOI;EII;I;;: i{H}(I)%ﬂHHE(())KBaI(I)ICe}II{feHOG Bubmiorexa LIOK
. POOH, p https://m.edsoo.ru/f2a26ab2
npobeit
42 CpaBHEHHE U YIIOPSIAOYHNBAHHE bubmuorexa [JOK
npoOei https://m.edsoo.ru/f2a2721e
43 CpaBHEHHE U YIIOPSIAOYNBAHHE bubmuorexa [JOK
npoOeit https://m.edsoo.ru/f2a2749e
44 CpaBHEHHE U YIIOPSIAOYNBAHHE bubmuorexa [JOK
npobeit https://m.edsoo.ru/f2a275ac
45 JlecsaTuuHbie TpoOU U METPUYECKas bubnuoreka [IOK
cucTtema Mep https://m.edsoo.ru/f2a2638c
16 JlecsaTuuHbie TpoOU U METPUYECKas
cucTeMa Mep
A -
| ommtmammmn » socmmm BuGmorexa L1OK
a https://m.edsoo.ru/f2a276c4
IpOOsSIMHU
8| ommtmemn  soommE BuGmorexa LIOK
A https://m.edsoo.ru/f2a277dc
IpOOsSIMHU
19| ommtmmn o soommmE BuGmorexa LIOK
a https://m.edsoo.ru/f2a27d40
IpoOsiMU
A N
pubMeTHIecKre TeHCTBUS C BuGmorexa LIOK
50 OOBIKHOBEHHBIMU U JECITUYHBIMU

IpoOsiMU

https://m.edsoo.ru/f2a27ec6



https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
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Apudpmernueckue neicTBUA ¢

51 OOBIKHOBEHHBIMHU U JECITUYHBIMU 1 bubanorexa [IOK
https://m.edsoo.ru/f2a27c00
IpoOsIMU
bubmmorexa [{OK
52 OrHomeHKE 1 https://m.edsoo.ru/f2a282c2
53 OTHoLIEHNE 1
bubmmoreka [{OK
54 Jlenenue B JaHHOM OTHOWICHUH 1 https://m.edsoo.ru/f2a28448
55 Jlenenue B JTaHHOM OTHOIIICHUH 1
bubmmoreka [{OK
56 Macnrrad, mpornoprs 1 https://m.edsoo.ru/f2a28a7e
bu6moreka [IOK
57 Macmrrab, mponopuus 1 https://m.edsoo.ru/f2a28c22
bu6moreka [IOK
58 Tonsie nponeHTa 1 https://m.edsoo.ru/f2a28d76
bu6mmoreka [IOK
59 Honsrue npouenta 1 https://m.edsoo.ru/f2a28efc
60 | oemmmn semrmm oo €8 i BuGmorexa L1OK
https://m.edsoo0.ru/f2a29064
MIPOIICHTY
61 | mamstummen n oot no o i Bugmorexa LIOK
https://m.edsoo.ru/f2a291e0
MIPOIICHTY
Brruncienue npoueHTa ot
62 BEIIMYUHBI U BEJIMYUHBI IO €€ 1
MIPOLICHTY
Brruncienue npoueHTa ot
63 BEIIMYUHBI U BEJIMYUHBI IO €€ 1
MIPOLIEHTY
64 Pemienne TekcToBBIX 3a1ad, 1 bu6mmoreka [JOK
CoJIepKalIuX qpoOH U IPOIEHTHI https://m.edsoo.ru/f2a26512
65 Penienne TekcTOBBIX 3a1ad, 1 bu6mmoreka [JOK



https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
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CoJIepKalIuX ApOoOH U IPOTICHTHI

https://m.edsoo.ru/f2a2818c¢

66 Pemenne TekcToBBIX 3a1a4, bubmuoreka [JOK
CoJIepKanIuX JpoOH U IPOIICHTHI https://m.edsoo.ru/f2a29546
67 Penienue TeKCTOBBIX 3a/1a4, bu6mmorexa [{OK
CoJIepKanIuX JpOoOH U TIPOIICHTHI https://m.edso0.ru/f2a29a46
68 Penienue TeKCTOBBIX 3a/1a4, bu6mmoreka [{OK
COJIEpXKaIIUX IpOOH U TMPOIEHTHI https://m.edsoo.ru/f2a29bea
69 KonTponsnas pabora no teme bubnuorexa [JOK
"Tpobu" https://m.edsoo.ru/f2a29d34
Ap
70 OceBast cummetpus. LlenTpanbhas bubnuorexa [JOK
CUMMeETpUs https://m.edsoo.ru/f2a2509a
71 OceBas cummetpus. LlenTpanbhas bubmuorexa [JOK
CUMMETPUS https://m.edso0.ru/f2a25428
bu6moreka [IOK
72 [TocTpoeHNEe CHMMETPUYHBIX QUTYD https://m.edsoo.ru/f2a252ca
bu6moreka [IOK
73 [TocTpoenne cuMMETpUYHBIX (PHUTYP https://m. edsoo.ru/f2a257fc
74 [IpakTuueckas padoTa o Teme bubnuoreka [IOK
"OceBast cummeTpus" https://m.edsoo.ru/f2a2598c
75 CummeTpus B IPOCTPAHCTBE Eubmrorexa TOK
p pocTp https://m.edsoo.ru/f2a25ae0
76 arewanmiccon supakesi Bu6mrorera LIOK
. P https://m.edsoo.ru/f2a2b274
MIPEIIOKEHUH
77 bykBeHHBIE BBIpAXKEHUS U bubnuoreka [IOK
YHCIIOBBIE TOACTAHOBKUA https://m.edsoo.ru/f2a2b972
78 maowienme newssecrioro Bu6miorera LIOK
A https://m.edsoo.ru/f2a2bada
KOMITOHEHTa
b
YKBEHHbBIC PABEHCTBA, BuGmiorexa 1IOK
79 HAax0’KJICHUE HEU3BECTHOTO

KOMIIOHCHTA

https://m.edsoo.ru/f2a2bbe8



https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
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80 Dopmystsl L ]k?tltdgsﬂl?r?fee(ﬁ)g r(aﬁzazbdm
81 Popmysisi L Eg&nﬁﬁ;g r(3/I§2a2be4O
82 YeTpIpEXYyroJIbHUK, IPUMEPBI 1 bubnuorexa [JOK
YETHIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
B caotiersa cropon yrnos, ) Bubmnotexa LIOK
HArOHATEH ’ ’ https://m.edsoo.ru/f2a2a2{2
[IpssMOyronpHUK, KBagpaT:
84 CBOWCTBa CTOPOH, YTJIOB, 1
JIaroHaJen
85 N3mepenue yrios. Buasl 1 bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3mepenue yrios. Buasl 1 bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [TepuMeTp MHOTOYTOTBHUKA 1 g&?ﬁ;ﬁi%ggﬁ%%ebo
88 [TepuMeTp MHOTOYTOJTBHUKA 1
89 [Tnomane purypsr 1
90 [Tnomane purypsr 1
91 Dopmysbl IepUMeTpa U IO 1
MPSIMOYTOJIbHHUKA
92 @opmyIbl IEpUMETPa U IIOIIAIT 1
MPSIMOYTOJIbHHUKA
[TpubmmkEHHOE U3MEPEHHE
93 1
wiomaau ¢uryp
94 [IpakTnyeckas paboTta o Teme 1 bubnuoreka [IOK
"[lmomans xkpyra" https://m.edsoo.ru/f2a2ae8c
KonTtposneHas paboTa o teme
95 "BeipaxkeHus ¢ OykBamu. OUrypsl 1

Ha IUT0CKOCTH"



https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
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9% Iensle wicna bubmuoreka [JOK
https.//m.edsoo.ru/f2a2bftc
bubnuorexa [JOK

o7 Heseie tncia https://m.edsocI)_.[ ru/f2a2c07a
bubnuorexa [JOK

%8 Hesie uncna https://m.edsocI)_.[ ru/f2a2cl7e

99 Monynb yncina, reomeTpudeckas bubnuorexa [JOK

WHTEpIIpETAUs MOYIIS https://m.edsoo.ru/f2a2c886
Monynb yncna, reomeTpudecKas bubnnorexa [JOK
100 WHTEpIIpETAUs MOIYIIS https://m.edsoo.ru/f2a2ca3e
101 Monynb uyncia, reoMeTpudecKas BI/I6J'.II/IOTeKa HOK
WHTEpIIpEeTaLs MOYIIS https://m.edsoo.ru/f2a2cha6
102 Monynb yncna, reomeTpudeckas
MHTEpIpEeTaIs MOy
103 Monynb yncna, reomeTpudeckas
WHTEpIpeTaIs MOy
104 UucnoBbie MPOMEKYTKH
105 [TonoxwurenpHbIe U OTPULIATEIBHBIC
qucna
106 [TonoxwurenpHble U OTPULIATEIBHBIC
qucia
107 CpaBHEHME TOJIOKUTEIIBHBIX U bubnuoreka [IOK
OTPHUIATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHME NOJIOKUTEIIBHBIX U bubnunoreka [JOK
OTPHUIATEIbHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHeHUE MOJOKUTEIbHBIX U
OTpHUIATENbHBIX YHCET
110 CpaBHEHUE MOJOKUTEIBHBIX U
OTPULATEIBHBIX YHCET
111 CpaBHEHUE NOJOKUTEIBHBIX U
OTPULATEIIbHBIX YHCET
112 Apudmernueckue neicTBUS € bubnuoreka [IOK



https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
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IIOJIOXKUTCIBHBIMHU U
OTPULATCIIbHBIMU YHCJIaMHU

https://m.edsoo.ru/f2a2d830

Apudpmernueckue 1eicTBUA C

bubmmoreka [{OK

113 TIOJIOZKHITC/IEHBIMH 1 https://m.edsoo.ru/f2a2d984
OTPUIIATEILHBIMU YU CIIAMH
Apudmernueckne QeiCTBUA C
114 ncr))nc()bmnTenLHHMHiI bubnnorexa LIOK
https://m.edsoo.ru/f2a2dab0
OTPUIIATEILHBIMU YHCIIAMH
ApudmeTnueckue NJeiCTBUSA C
115 HCI))J'I(()b)KI/ITeJII)HI)IMI/IZI[/I bubinorexa LIOK
https://m.edsoo.ru/f2a2ddee
OTPUIIATEILHBIMU YHCIIAMH
ApudmeTnueckue NJeCTBUSA C
116 H(I))n(;bmHTeanHMHiI bubmmorexa HOK
https://m.edsoo.ru/f2a2defc
OTPHIIATEILHBIMU YHCIIAMH
ApudmeTnueckue NJeiCTBUSA C
117 H(I))J'I(;b)KI/ITeJ'II)HI)IMI/IliI bubunorexa LIOK
https://m.edsoo.ru/f2a2e384
OTPHIIATEILHBIMU YHCIIAMH
ApudmeTnueckue qeicTBUS C
118 H(E)J'I(;b)KI/ITeJ'II)HI)IMI/III[/I bubunorexa LIOK
https://m.edsoo.ru/f2a2e5f0
OTPHIIATECILHBIMU YHCIIAMH
ApudmeTnueckue qeicTBUS C
119 ngJI(;bx(HTeJILHHMHII[/I bubunorexa LIOK
https://m.edsoo.ru/f2a2e762
OTPHIIATEILHBIMU YK CIIAMH
Apudmernuecknue qeiCTBUS C
120 H(I))n(gbx(HTeJILHHMHII[/I bubanorexa LIOK
https://m.edsoo.ru/f2a2eb90
OTPHIIATEIILHBIMU YK CIIAMH
Apudmernuecknue qeiCTBUS C
121 H(I))n(gbx(HTeJILHHMHII[/I bubmiorexa HOK
https://m.edsoo.ru/f2a2ecf8
OTPULIATEILHBIMU YHCIIAMU
Apudmernueckne qeiCTBUSA C
pud g bubnmuoreka [JOK
122 HOJIOKUTEIBLHBIMA U

OTPULATCIIbHBIMU YN CJIIaAMHU

https://m.edsoo.ru/f2a2eel0



https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
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123

Apudpmernueckue neicTBUA ¢
MOJIOKUTETBHBIMHU U
OTPHILATEIEHBIMU YUCIAMHU

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

124

Apudpmernueckue 1eicTBUS C
MOJIOKUTEITHHBIMU U
OTPHILATEIIEHBIMU YHCIAMHU

125

Apudmernueckue AeMCTBUS C
MOJIO)KUTETIbHBIMU U
OTpULIATENIbHBIMH YHCIIaMU

126

Apudmernueckue AeMCTBUS C
MOJIO)KUTETbHBIMU U
OTpULIATENIbHBIMH YHCIIaMU

127

Apudmernueckue AeMCTBUS C
MOJIOKUTETbHBIMU U
OTpUIIATENIbHBIMH YHCIIaMU

128

ApubmMernueckne TeUCTBUS C
MOJIOKUTEITHHBIMU U
OTPHIIATEIIEHBIMU YUCIIaAMHU

129

ApubmMernueckue TeUCTBUS C
MOJIOKUTEITHHBIMU U
OTPHIIATEIILHBIMU YHCIIAMHU

130

ApubdmMernueckue TeUCTBUS C
MOJIOKUTETbHBIMU U
OTpUIIATENIbHBIMH YHCIIaMU

131

Pemenue TeKCTOBBIX 3a7a4

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

132

Pemenue TeKCTOBBIX 33724

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

133

Pemienne TeKCTOBBIX 3a1a4

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

134

Pemienne TeKCTOBBIX 3ada4

bu6mmoreka [JOK
https://m.edsoo.ru/f2a30706



https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706

OdenepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIH YPOBEHB)

KonTtponsHast paboTa no tTemam
"ByKkBEeHHbIE BBIPAXKEHMUSL.

135
IlonoxxurensHele U OTpPpULATCIIbHBIC
yucia"
136 [IpsimoyromnpHas cucrema bubnuorexa [JOK
KOOPAMHAT Ha INIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopanHatel TOYKH Ha MIIOCKOCTH, bubmmoreka [{OK
abcicca 1 opJiuHaTa https://m.edsoo.ru/f2a311d8
138 Cronbyarbie ¥ KpyroBble bubnuorexa [JOK
JarpaMMbl https://m.edsoo.ru/f2a3178c
139 [IpakTnueckas paborta o treme bubnuoreka [IOK
"[Toctpoenue nuarpamm" https://m.edsoo.ru/f2a318ae
Pemenne TeKCTOBBIX 3a11a4,
1 40 COJACpKAIUX JaHHBIC,
IpeCaACTaBJICHHBIC B Ta6n1/1uax 1 Ha
Jarpammax
Pemenne TekCTOBBIX 3a7a4,
141 coJiepKalluX JaHHbIE,
Mpe/icTaBJIeHHbIE B TAOIHUIAX U HA
Jrarpammax
I1 i enenune
142 |y, npra, nupaviza, konye, Bucmorexa LIOK
Yo, TIp > IMpaMIa, e, https://m.edsoo.ru/f2a319c6
HWIMHJD, map u cdepa
H o
wa | Mo e Bumorera LOK
Yo, TIp > [MPaMILa, e, https://m.edsoo.ru/f2a31afc
HWINHJD, map u cdepa
144 N3obpaxenne mpocTpaHCTBEHHBIX bubnunoreka [JOK
buryp https://m.edsoo.ru/f2a3206a
N300pakenne mpocTpaHCTBEHHBIX
145
duryp
146 [Ipumeps! pa3BépTok

MHOT'OT'paHHUKOB, TUJIMHApPA U



https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
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KOHyca

[IpakTuyeckas paboTta o Teme

bubmmorexa [{OK

147 "Cospanue Monenci https://m.edsoo.ru/f2a3252e
MPOCTPAHCTBEHHBIX (uryp"”

148 [Tousarue 00bEMa; € IUHUIIBI bubmmoreka [{OK
n3MepeHus oobema https://m.edsoo.ru/f2a321c8
OO0BEM MIPSIMOYTOJILHOTO

149 napanneJian}:na Ky0a, (hopMyIIBI bubnmorexa LIOK

N ’ ’ https://m.edsoo.ru/f2a3234e

00BéMa
OO6BEM MPAMOYTOIBHOTO

150 napajuiesienumnea, kyoa, GopMyJisl
00BEMa
[ToBTOpEHNE OCHOBHBIX MOHATHH H

151 METOJIOB KypCOB 5 M 6 KI1accoB, bubnuoreka [IOK
0000IIIeHNE U CHCTEMaTU3aIlHs https://m.edsoo.ru/f2a328f8
3HAHHHI
[ToBTOpEHME OCHOBHBIX MOHATUN U

152 METOJIOB KypCOB 5 U 6 KJIacCOB, bu6mmoreka [IOK
000011IeHNE U CUCTEMATHU3ALN https://m.edsoo.ru/f2a32a9c
3HAHUHI
[ToBTOpEHME OCHOBHBIX MOHATUN U

153 METOJIOB KypCOB 5 U 6 KJ1acCOB, bu6mmoreka [JOK
000011IeHrE U CUCTEMATH3ALH https://m.edsoo.ru/f2a32bd2
3HAHUHI
[ToBTOpEHNE OCHOBHBIX TOHITHH H

154 METOJIOB KypCOB 5 U 6 KJ1accoB, bu6mmoreka [JOK
0000111eHrE U CUCTEMATH3ALU https://m.edsoo.ru/f2a3312c
3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHSATUH U

155 METOJIOB KypCOB 5 U 6 KJ1accoB, bu6mmoreka [JOK

0000111eHrE U CUCTEMATH3aLH
3HAHUH

https://m.edsoo.ru/f2a33352



https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

156 METO/I0B KypcoB 5 U 6 KJIaccoB, bubmuoreka [IOK
000011IeHNE ¥ CHCTEMaTH3aIus https://m.edso0.ru/f2a33596
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

157 METOJIOB KypCOB 5 U 6 KJIacCOB, bubmmoreka [{OK
0000IIeHNE U CHCTEMaTU3 Al https://m.edsoo.ru/f2a33780
3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHSATUH H

158 METO/I0B KypcoB 5 U 6 KJIaccoB, bubnuorexa [JOK
0000IIIeHNE U CHCTEMaTU3 Al https://m.edsoo.ru/f2a338b6
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH H

159 METOJIOB KypCOB 5 U 6 KIJ1accoB, bubnuoreka [IOK
0000I1IeHNE U CHCTEMaTHU3aIlHs https://m.edsoo.ru/f2a339ce
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJ0B KypCOB 5 1 6 KITacCOB

160 0606§IGHHZPPI CI/ICTeMaTI/ISaHI/ISI’ bubunorexa LIOK

N . https://m.edsoo.ru/f2a33ad2
3HaHu# / Beepoccuiickas
poBepoyHas pabora
Hrorosas KoHTpoOJIbHAs padoTa /
161 BcepoccnﬁCKaﬂpnpOBepoqua;I bubmnorexa [IOK
https://m.edsoo.ru/f2a33bd6
pabota
[ToBTOpEHNE OCHOBHBIX MOHATHI H

162 METOJIOB KypCOB 5 U 6 KJ1accoB, bu6mmoreka [JOK
0000111eHrE U CUCTEMATH3aLU https://m.edsoo.ru/f2a33f46
3HAHUHI
[ToBTOpEHUE OCHOBHBIX MOHSATUH U

163 METOJIOB KypCOB 5 U 6 KJ1accoB, bu6mmoreka [JOK
0000I11IeHNEe U CHCTEMATHU3AIIH https://m.edsoo.ru/f2a340b8
3HAHUM

164 [ToBTOpEHNE OCHOBHBIX HOHITHH U bu6mmoreka [JOK



https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
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METO/I0B KypcOB 5 U 6 KJ1accoB,
000011IEHNE U CHCTEMATH3ALAS
3HAaHUU

https://m.edsoo.ru/f2a3420c

165

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/I0B KypcOB 5 U 6 KJIaccoB,
000011IeHNE ¥ CHCTEMaTH3 AU
3HAHUI

bu6mmorexa [{OK
https://m.edsoo.ru/f2a3432¢

166

[ToBTOpEHNE OCHOBHBIX OHATUN U
METO/I0B KypcOB 5 U 6 KJIacCcoB,
0000IIeHNE U CHCTEMaTU3aIlHs
3HAHHI

bubmmoreka [{OK
https://m.edsoo.ru/f2a34478

167

[ToBTOpEHME OCHOBHBIX OHATUN U
METOJIOB KypCOB 5 U 6 KJIacCoB,
0000I1IeHNE U CHCTEMaTU3aIlHs
3HAHUI

168

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 5 U 6 KJIacCOB,
000011IeHNE U CUCTEMATHU3ALN
3HAHHHI

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3482e

169

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 5 U 6 KJIacCOB,
000011IeHNE U CHCTEMaTH3aLMs
3HAHUHI

bu6mmoreka [JOK
https://m.edsoo.ru/f2a34950

170

[ToBTOpEHME OCHOBHBIX MOHATUN U
METO/I0B KypcOB 5 U 6 KIJIaccoB,
0000111eHrE U CUCTEMATH3ALU
3HAHUI

bubnuoreka [JOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170



https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e
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7 KIIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne ara H(PpoOBbIE
n/n Tema ypoka Bcero Kontpoabusre | Ipakruteckue fll3y‘leHI/If[ :)Iﬁ[()l)aI;OBaTeanble
padoTsbI padoThI pecypesI
1 [ToHsiTHE pallMOHATILHOTO YHCIIa 1
2 Apudmernueckue AeMCTBUS C 1
paMoOHATFHBIMHU YHCIIAMH
3 Apudmernueckue AeMCTBUS C 1
paMoOHATFHBIMHU YHCIIAMH
4 Apudmernueckue AeMCTBUS C 1
panroHATFHBIMHU YUCIIAMH
5 ApubmMernueckue TeUCTBUS C 1
palMoOHAIBHBIMU YUCIIAMU
6 ApubmMernueckue TeUCTBUS C 1
palMOHAIBLHBIMU YUCIIAMU
7 CpaBHeHue, ynopsiounBaHue 1
palMOHAJIBHBIX YU CET
8 CpaBHeHue, yrnopsIouuBaHue 1
palMOHAJIBHBIX YU CET
9 CpaBHeHue, yrnopsI0uuBaHue 1
palMOHAIBHBIX YHCET
10 Crenens ¢ HaTypalbHBIM 1 bubnuoreka [IOK
MOKa3aTeIeM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
[IOKa3aTeIeM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
[IOKa3aTeseM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaJIbHBIM 1 bubnuoreka [IOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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rnokasaresiemM https://m.edsoo.ru/7f4218be

14 Crenensp ¢ HaTypalbHBIM
ImoKas3arejieM
Pemenne oCHOBHBIX 3aJ1a4 Ha

15 IpoOu, MPOLIEHTHI U3 peaTbHOU
MPAKTUKHU
Pemrenvie 0CHOBHBIX 3a7a4 Ha

16 IpoOu, IPOLIEHTHI U3 peaTbHOU
MPAKTUKHU
Pemrenvie oCHOBHBIX 3a7a4 Ha

17 JpoOH, MPOLIEHTHI U3 peaIbHOMN
MIPAKTUKH
Pemrenyie oCHOBHBIX 3a7a4 Ha

18 IpoOu, IPOLIEHTHI M3 peaTbHOU
MIPAKTUKH

19 [Ipu3Haku 1eIMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEIN HATYPATbHBIX YUCET

20 [Ipu3Haku 1eIMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEJIU HATYPAIbHBIX YUCET

21 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIMOHATBHOCTH

29 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMOPIUOHATBHOCTH

23 Peanbnsbie 3aBucumoctu. [Ipsamas u
o0paTHas MPONOPIUOHATBHOCTH

24 Peanbnsbie 3aBucumocTtu. [Ipsamas u
oOpaTHast MPOIOPIUOHAIBHOCTH

o5 KonTponsHas pabota o teme
"PannoHanpHbIe ynciia'

26 bykBeHHBIE BBIpOKECHHUS bubmorera [JOK

https://m.edsoo.ru/7f41feec
27 Dopmyibl



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec
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28 Dopmyibl 1
29 [Tepemennsbie. [Jonyctrmble 1
3HAYCHUS IEPEMEHHBIX
IIpeoOpaszoBanue OykBe
30 BI)II)pa)KI;HI/H;I3 ;ZLKPZII;?/I: (I:{Ifcl))éox u 1 bubmnorexa [IOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TT0I0OHBIX CIIAaraeMBbIX
[IpeoOpazoBanne OyKBEHHBIX
31 BI)I:pa)KI;HI/Iﬁ paCKpZII;I/Ie CKOOOK U 1 bubmorexa [TOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TT0I0OHBIX CITAraeMBbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIPAKEHUH, paCKpbITHE CKOOOK U 1
MIPUBEICHHE TT0T0OHBIX CTAraeMBbIX
[IpeobpazoBanme OYKBEHHBIX
33 BBIPaKCHUH, PACKPHITHE CKOOOK 1 1
MIPUBEICHUE TT0TI0OHBIX CITAaraeMbIX
34 CBolicTBa CTEMEHH C HATYypaJIbHBIM 1 bubnuoreka [IOK
MoKazaTesiemM https://m.edso0.ru/7f421382
35 CBolicTBa CTEMEHH C HATYypaJIbHBIM 1 bubnuoreka [IOK
MoKazaTesiemM https://m.edsoo0.ru/7f42154e
36 CBolicTBa CTEIEHH C HATYypaJIbHbIM 1 bubnuoreka [JOK
MoKasaTesiemM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
37 MuorouneHe! 1 https://m.edso0.ru/7f42276e
bubnuoreka [JOK
38 Muorouwens: 1 https://m.edso0.ru/7f422930
39 CnoxeHue, BBIUUTAHUE, YMHOKEHHE 1 bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIYUTAHUE, YMHOKEHHE 1 bubnunoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
a1 CnoxeHue, BBIUUTAHUE, YMHOKEHHE 1 bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTaHUE, YMHOKEHHE 1 bu6nmoreka [JOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
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MHOTOYJIEHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKpPAILIEHHOTO bubmuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMybl COKpAILIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopMybl COKpAILIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
16 DopMmyIbl COKpAIIEHHOTO bubnnorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMmyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edso0.ru/7f4251d0
48 PasnoxxeHne MHOrO4JICHOB Ha bu6moreka [IOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 PasnoxxeHne MHOrO4JICHOB Ha bu6moreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHne MHOrO4JICHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOTO4YIEHOB Ha
MHOKHTEIHN
KounTponbnas pabora o teme
52 n n
Anrebpanyeckrie BbIpaKeHUS
YpaBHeHue, MpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YpaBHEHUN
JIuneliHoe ypaBHEHHE C OJHOU
54 MePEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHUH
JIuneitHOE ypaBHEHHE C OJHOU
55 HepeMeHHO}I;Ip pEILIEHNE JINHENHBIX bubmiorexa LIOK
ypaBHeHIil ’ https://m.edsoo.ru/7f420482
56 JIuneliHOE ypaBHEHHE C OJHOU

IIEPEMEHHOM, PELIEHNE JTUHEUHBIX



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
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YpaBHEHUU
57 Pemenue 3ama4 ¢ momoIpio 1 bubmuoreka [JOK
YPaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3ama4 ¢ momompio 1 bubmmoreka [{OK
YPaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3ama4 ¢ momMompio 1 bubmmoreka [{OK
YpaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemenne 3ama4 ¢ momMompio 1 bubmmoreka [{OK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOE ypaBHEHUE C IBYMS 1 bubnuorexa [JOK
TIepEMEHHBIMU U €T0 Tpaduk https://m.edso0.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMSI 1 bubmuorexa [JOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo0.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX 1 bubmuorexa [JOK
YpaBHEHUH C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTUHEUHBIX 1
YpaBHEHUH C JBYMs TIEPEMEHHBIMHU
65 CucreMa IByX JTUHEUHBIX 1
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU
66 CucreMa IByX JTUHEUHBIX 1
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
67 Pemenne cucrem ypaBHEHUI 1 BH6J.IHOTeKa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUIt 1 BH6J,IHOTeKa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHHIA 1 BH6J.IHOTeKa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHUI 1
71 Pemenue cucreM ypaBHEHM 1
79 KonTposneHas paboTa o teme 1 bubnuoreka [IOK

"JIuHeliHbIe ypaBHEHMS"

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
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OdenepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIH YPOBEHB)

73 KoopannaTa Touku Ha mpsiMOii 1 BH6J_IH0TeKa HOK
https://m.edsoo.ru/7f41de76
74 HucnoBble MPOMEKYTKH 1 Et?[i?;;?eecliﬁ)ggﬁf A1df2
75 UucnoBble TPOMEXKYTKU 1
76 Paccrosinue ML IBYMS TOUKAMH 1
KOOPJIMHATHOU TIPSIMOI
77 Paccrosinue MY ABYMS TOUKaMH 1
KOOPJIMHATHOU TIPSIMOM
78 [IpsimoyromnpHas cucrema 1 bubnuorexa [JOK
KOOPJIMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronpHas cucrema 1 bubnuoreka [IOK
KOOPJIMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKkoB, 3aJaHHBIX 1 bubnuoreka [JOK
hopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepst rpadmKoB, 3aJaHHBIX 1 bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
[Ipumeps! rpaguKoB, 3aJaHHBIX
82 dbopmynamu .
83 Urenue rpaduKoB peaibHBIX 1 bubnuoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue rpa(bICIKOB pealbHBIX 1
3aBUCHUMOCTEH
o5 | Mowmme s 1 B O s
86 I'paduk pynkimum 1
87 Coficrea dymkuuit 1 Et?r?sﬂl?r(r)feeﬁg 8/5f41f078
8 | Crofiersa dymmauii ! g edso0 wTrALALT
89 Jluneitnast QyHKIUSA 1 bubmiorexa [IOK

https://m.edsoo.ru/7f427282



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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. bubmuoreka [JOK
%0 Jlunciinas Qyniis https://m.edso0.ru/7f427412
91 [Toctpoenue rpaduka JIMHEHHOM bubnuorexa [JOK
GbyHKITIT https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka IMHEHHOM
GbyHKITIT
93 I'padux yHkImm y =[x|
94 I'padux yHkIMM y =[X|
KonTponsnas pabora no teme
95 "Koopaunats! 1 rpaduky. bubnnorexa [JOK
Oyuknun" / Beepoccutickast https://m.edsoo.ru/7f41f50a
poBepoyHasi paboTa
4 6ora /
9%  Beepoconickat nposeporian buGaorexa LIOK
p poBep https://m.edso0.ru/7f429c6c
pabota
[ToBTOpEHME OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUT
I Busorsa 101
JIOB KYP - ’ https://m.edso0.ru/7f429f32
00001IeHNe 3HAHUIT
| pomspoms s ot Busorsa 101
JIOB KYP N ’ https://m.edsoo.ru/7f42a0e0
000011eHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX TOHITHH H
100 METO0JI0B Kypca 7 Kiacca,
000011eHrE 3HAHUI
on | penbemecomonmar sone B 10K
/OB KYp N ’ https://m.edsoo.ru/7f42a27a
0000111eHIE 3HAHUT
102 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka [IOK

MCTOJOB KYypcCa 7 KJ1aCca,

https://m.edsoo.ru/7f42a900
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‘ 00o01IeHne 3HaHui

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME 102 ° 0
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8 KUIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
[
Jr:{;-n Tema ypoka Bcero Kontpoapupie | Ipakruteckue flli?;‘?el{nﬂ :)Ig[()l)a[;?)?;eenbﬂme
padoTsbI padoThI pecypebi
1 KBagpartHblil KOpeHb U3 yncia 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHe 06 UppaOHAIBHOM 1 bubnnorexa [JOK
YHUCIIe https://m.edsoo.ru/7f42eaaa
3 JlecsTuaHbie PUOTKEHUS 1
HUPPAIIMOHAIBHBIX YHCEIT
4 JlecsTnaHbIe PUOTIKEHUS 1
HWPPAIMOHAIBHBIX YHCETT
5 JleficTBUTENbHBIE YHCIIA 1
6 CpaBHeHME ACHCTBUTEIBHBIX 1
quce
7 CpaBHeHME ACHCTBUTEIBHBIX 1
qucel
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 YpaBHeHHE BUAA X* = a 1
10 CBoiicTBa apr(METHUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CpoiicTBa apuPMETUUECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
o | oo e 1 B 10K
https://m.edsoo.ru/7f42dd26
KBaJJpaTHbIE KOPHU
IT A30BaHUE YUCIIOBBIX
13 BLI;;Z)?(IZH?I\;I, co;epmcauomx 1 BH6J.IHOTeKa HOK
KB4 IATHbIC KODHI https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
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[IpeoOpa3oBaHme YUCIOBBIX

14 BBIPAKEHUH, COAECPKAILINX 1 bubmiorexa LIOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[Ipeo6
15 | mupascemi, conepaux | ) Bu6miorera LIOK
P > ConeprRatil https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
bubmmoreka [{OK
16 CreneHs C 1eNIbIM TTOKa3aTesieM 1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JIE€MEHTAPHBIX YACTHI] JI0 1 bubnuorexa [JOK
KOCMUYECKUX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKAIOIEeM MHUPE
18 CBolicTBa CTEIEHHU C LEJIBIM 1 bubmuorexa [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENICHHU C IEIbIM 1 bubmuorexa [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENICHHU C IEIbIM 1 bubmuorexa [JOK
[IOKa3aTeJIeM https://m.edsoo.ru/7f435648
21 CBoMCTBa CTENICHHU C IEIbIM 1 bubnmuoreka [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f43599a
29 CBoMCTBa CTENICHHU C IEIbIM 1 bubmuoreka [JOK
roKasaTesiemM https://m.edsoo.ru/7f435ed6
23 KBanpartHblii TpEXuieH 1
24 KBanpartHplii TpEXuieH 1
o5 Paznoxenue kBagpaTHOTO 1 bubnnoreka [JOK
TPEXWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxxenue kBagpaTHOro 1 bubnuoreka [IOK
TPEXWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
o7 KonTponpHast paboTa o Temam 1 bubnuoreka [IOK

"KBanparsbsie kopHH. CTeneHu.

https://m.edsoo.ru/7f42ec80
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KBanpatublii TpexuseH"

bubmuoreka [JOK
28 Anrebpanrieckas pode https://m.edsoo.ru/7f430382
JlonycTuMBble 3HAYECHUS
29 MIEPEMEHHBIX, BXOISIINX B
anreOpandecKue BEIPaKCHUS
JlonmycTuMBble 3HAYECHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKye BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmmoreka [{OK
anredpanveckoi 1poou https://m.edso0.ru/7f4308e6
. bu6moreka [IOK
32 Coxpamenne podeii https://m.edsoo.ru/7f430a8a
. bu6moreka [IOK
33 Coxpamenne podeii https://m.edsoo.ru/7f430f44
N bubmuorexa [JOK
34 Coxpamenne apodeii https://m.edsoo.ru/7f430f44
s | e o Busorea 0K
™ A . https://m.edsoo.ru/7f43128c
anreOpandeckux apooei
| e mow Busorea 0K
M A . https://m.edsoo.ru/7f4315c0
anreOpandeckux apooei
| e o Busorea 0K
M A N https://m.edsoo.ru/7f4318c2
anredpandecKux Ipooei
5 | caememe Bnsmorea 10K
M A N https://m.edsoo.ru/7f431a20
anreOpandeckux pooeit
[IpeoOpa3oBanme BhIpasKEHUH, BuGmiorexa LIOK
39 coJiepKalux anreOpandeckue

apobu

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



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
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[IpeoOpa3oBanme BEIpaKEHUH,

40 COJIepIKaIIUX anredpandecKue bubmorexa LIOK
https://m.edso0.ru/7f432736
apoou
n o
4| corepran amcBpummectie ubuorera LIOK
AAepKatl p https://m.edsoo.ru/7f432736
apoou
42 KonTponsnas pabora no teme bubnnorexa [JOK
" Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36
bubmmoreka [{OK
43 KBanparnoe ypasuenue https://m.edsoo.ru/7f42eela
44 HenonHoe kBaipaTHOE ypaBHEHHUE bubmiorexa HOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmrorexa [JOK
https://m.edsoo.ru/7f42eela
16 dopmysia KOpHEN KBaJIpaTHOTO bubmuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopmysia KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
48 dopmysia KOpHEN KBaIpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 Teopema Buera https://m.edsoo.ru/7f430076
51 Pewienne ypaBHeHuUi, CBOAAIINXCSA bubnuorexa [IOK
K KBaJpaTHBIM https://m.edsoo0.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOAAILUXCS bubnuorexa [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocteiimme qpoGHO- bubnuoreka [IOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328¢6
54 [IpocTeiimme qpoGHO- bubnuorexa [IOK

PallMOHAJIBHBIC YPABHCHUSA

https://m.edsoo.ru/7f432b6e



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
https://m.edsoo.ru/7f432b6e
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55

Pemenne TeKCTOBBIX 327124 C
IMOMOIIBIO KBAaJPATHBIX YPaBHECHUH

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

56

Pemiennie TeKCTOBBIX 327124 C
IIOMOIIIbIO KBaJAPATHBIX YPABHEHUN

bu6mmoreka [{OK
https://m.edsoo.ru/7f42f8f6

57

KonTtposnsHas paboTa o teme
"KBanpaTHbsle ypaBHeHuUs"

bubmmoreka [{OK
https://m.edsoo.ru/7f4301f2

58

JIuneliHOE ypaBHEHHE C IBYMS
MEpEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pEIIeHNs ypaBHEHUN B
LEIbIX YUCIIaX

59

JIuneliHOE ypaBHEHHE C IBYMS
MepeMEHHBIMH, €ro rpaduk,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEJbIX YUCIIaX

60

JIuneliHOE ypaBHEHHE C IBYMS
TepEMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pElIeHUs ypaBHEHUH B
LEIBIX YUCIIaX

61

Pemenue cucremM AByX JTMHEMHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

62

Pemenue cuctemM AByX JTMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

63

Pemenue cuctemM aByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

64

[Ipumeps! perieHus cuctem
HEJIMHEUHBIX YPaBHEHUH C ABYMS
epeMEHHBIMU

65

IIpuMepsl penienus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMs
IIEPEMEHHBIMU

66

I'paduueckast UHTEpIIpEeTALUS
ypaBHEHHUS C IBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
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U CHCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

I'paduueckast HHTEpIIpETAIIS

67 YpPaBHEHUS C IByMsI IEPEMEHHBIMU bubnuorexa [JOK
U CHUCTEM JIMHEWHBIX YPABHEHHM C https://m.edso0.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
68 Pemrenue TekCTOBBIX 3a1a4 C
IIOMOIIIBIO CUCTEM YPABHEHUI
69 Pemrenue TekCTOBBIX 3a1a4 C
ITOMOIIIBIO CUCTEM YPABHEHUI
70 Pemrenye TeKCTOBEBIX 3a7a4 cu
MTOMOTIIBIO CHCTEM YPaBHEHHI
7 qI/ICj'IOBI)Ie HEpPaBEHCTBA U UX
CBOMCTBA
79 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 071HOM MTepeMeHHOI
74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
75 . _
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JluHelHbIe I:IepaBeHCTBa C OJIHOU
MIEPEeMEHHOH U UX pelIeHHe
77 Cucrembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM TIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJTHOM IEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MLI JII/IHCI\/'IHI:\I’X HEPaBEHCTB C
OJIHOM MTEPEMEHHOM U UX PEIlICHHE
N3o0pakenue pereHus
80 HI/IHG§HOFO He]faBeHCTBa U UX bubmiorexa [IOK

CHUCTEM Ha YUCJIOBOM NPSIMOU

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

OdenepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIH YPOBEHB)

N3o06pakenue pemeHus

81 JMHEWHOTO HEPABEHCTBA U MX 1 bubmorexa LIOK
N N https://m.edso0.ru/7f42c9e4
CUCTEM Ha YHCIIOBOW MIPSIMOU
KonTposnsHast paboTa mo Temam
82 "HepaBencrBa. Cucremsl 1
ypaBHeHUH"
bubmmoreka [{OK
83 Tomnsmue dynKiym . https://m.edsoo.ru/7f433c12
84 O6nactb onpeneneHus u 1 bubnuorexa [JOK
MHO>KE€CTBO 3HaYeHUH (QYHKIIMH https://m.edsoo.ru/7f433d84
85 Crnioco0sb1 3aanust pyHKIMHA 1
86 I'padux GyHKITIN 1
CpoiicTBa (DyHKIINU, UX
87 1
oToOpaxkeHue Ha rpaduke
Utenue u nmoctpoeHue rpadukoB
88 . 1
byHKINNA
89 [Tpumepst rpadukoB PyHKITHH, 1
OTPaKAIOIINX PeaTbHBIE TPOILIECCHI
00 | mobpamyo monopuionanme | 1 Bu6orera LIOK
PATHYIO HPOTIOPI https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX I'paduKu
91 ['unepbona 1
bu6mmoreka [JOK
92 Tuneptorna 1 https://m.edsoo.ru/7f4343e2
bubnuoreka [JOK
— 2
93 I'padpmic dymeamm y = x 1 https://m.edsoo.ru/7f434572
D =xX2,y=x3,y=Vx,y=
94 |X|¥I;EE(I;II:II‘LCKOC>;CHICH¥IC Y 1 bubmiorexa LIOK
’ . . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U BuGmmorexa [OK
95 METOJIOB KypCOB 7 M 8 KJIacCOB, 1

000011eHNE 3HAHUH /

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
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Bcepoccuiickas npoBepoyHas
pabota

HroroBas koHTpOJbHAS paboTa /

96 Bcepoccwuiickas mpoBepovHas 1 bubnmorexa LIOK
https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX NOHATUN U
97 METOJI0OB KypCOB 7 U 8 KIIacCOB, 1
000011IeHNE 3HAHUI
o | Momopme oo | BuGorsa 101
! yp N ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
o | Domopme ommmcrmnin | Busorea 10
! yP N ’ https://m.edso0.ru/7f437510
0000111eHNE 3HAHUI
II N
o | Homopeme s | BuGorea 10K
! yp N > https://m.edsoo.ru/7f4376b4
0000111eHNEe 3HAHUI
o | Homopeme commecrouin | BuGorea 10K
! yp o > https://m.edsoo.ru/7f436h88
000011eHNE 3HAHUI
n -
wr | momemese o | Busorea 0K
A P o ’ https://m.edsoo.ru/7f437858
000011eHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
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9 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HppaoHaAIbHBIE YHCIIa, KOHEYHBIC
1 OECKOHEYHBIE JIECATUYHBIC IpOOHU

MHO0%€eCTBO NEUCTBUTENBHBIX
YHUCEI; IEHCTBUTEIIbHBIC YUCIIA KaK
OECKOHEUYHbBIE JIECSITUUHBIE TPOOH

BzanMmHO oHO3HAYHOE
COOTBCTCTBUEC Me)Klly MHOXECTBOM
)IGI\/'ICT BUTCJIBbHBIX UHUCCIT U
MHOKECTBOM TOYEK KOOPJIMHATHOM
MPAMO

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apupMeTHIECKUE IEHCTBUS C
IENCTBUTEIHHBIMU YUCIIAMU

[TpubmmkE€HHOE 3HaAUECHNE
BEJIMYHMHBI, TOYHOCTh NPUOINKEHUS

OkpyrieHue yucen

OprrJ'IeHI/Ie YHUCCII

o Nov| o1

[Ipukuaka u oleHKa pe3yabTaToB
BBIYKCJIEHUH

= SN SN

[Ipukuaka u oleHKa pe3yabTaToB
BBIYKCJIEHUH

10

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOIAIINXCS K
JIMHEWHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIuneniHoe ypaBHeHue. Pemienue



https://m.edsoo.ru/7f43bf66
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YPaBHEHUH, CBOJIAILIUXCS K
JIMHEUHBIM

KBagparHoe ypaBHenue. Penienue

12 ypaBHEHUH, CBOSAIIMXCS K bubnmorexa LIOK
’ https://m.edsoo.ru/7f43c542
KBaJIPATHBIM
KBanpatHoe ypaBHeHue. Perienue
13 ypalflfeHHﬁ Cyff)OJIRHH/IXCﬂ K bubnmorexa LIOK
’ https://m.edsoo.ru/7f43c542
KBaJIPATHBIM
14 bukBagpaTHbie ypaBHEHUS bubmmorexa [JOK
https://m.edso0.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Tpumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTON CTENeHEen
pasoKeHUEM Ha MHOYKHUTEIN
[Tpumepsl penieHns: ypaBHEHUM
17 TpeThel 1 4eTBEPTOU CTENeHEen
pa3ioKeHUEeM Ha MHOYKUTEIH
18 Pemenne npoOHO-paiOHATBEHBIX bubnuoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a7a4
anredpanyeckuM MeTOJI0M
21 Pemenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJI0M
29 Pemenune TekcTOBBIX 3a7a4
anredpandeckuM MeTOJI0M
23 KonTponsHas pabota o Teme
"YpaBHEHHUsI ¢ OTHOM IEpeMEHHON"
24 VYpaBHeHUE ¢ 1ByMS IEPEMEHHBIMU bubnunoreka [JOK

U ero rpauk

https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
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25

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU
u ero rpaduk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JIMHEHHBIX
yYpaBHEHHH C IByMs NEPEMEHHBIMHU
U €€ pelIcHue

27

Cucrema ByX JIMHEHHBIX
YpaBHEHHH C ABYMsI IEPEeMEHHBIMU
" €€ pelIeHue

28

Cucrema ByX JTMHEHHBIX
YpaBHEHHH C ABYMsI IEPEeMEHHBIMU
" €€ pelIeHue

29

Cucrema 1ByX JINHEWHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
" €€ peIIeHue

30

Pemrenne cucrem ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cuctemM AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOM cTereHn

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cuctemM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEHHOE, a
Jpyroe — BTOPOM CTereHn

33

Pemienue cucrem IByX ypaBHEHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOH CTENEHH

34

I'padmueckas unTeprperanus
CUCTEMbI YpaBHEHHII C IBYyMsI
MIePEMEHHBIMU

35

Pemenne TekcTOBBIX 33124
anreOpandeckuM cnocobom

36

PenieHne TeKCTOBBIX 3ada4



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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anreOpandeckuM crocobom

KonTtposneHas paboTa o teme

7 .
3 "Cucrtembl ypaBHEHH"
38 Hucnossle HEPaBEHCTBA U UX
CBOMCTBA
39 Hucnossle HEPaBEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [{OK
40 . .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
41 .
MEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEPaBEHCTBA C OJTHOM bubnuoreka [IOK
42 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U X PEUICHUE
44 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJTHOM EPEMEHHOM M MX PELICHHE
45 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM EPEMEHHOM U X PEUICHUE
16 KBanpaTHbie HEpaBEHCTBA U UX bubnunoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBEHCTBA U UX bubnunoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBagparHbie HepaBeHCTBA U UX bubnnoreka [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBagparHbie HepaBeHCTBA U UX
peuieHue
50 KBagparHbie HepaBeHCTBA U UX
peuieHue
I'paduueckas uaTepnperanus
pad prpeTan bubnuoreka [JOK
51 HEPaBEHCTB U CUCTEM HEPABEHCTB C

ABYMSA IICPCMCHHBIMU

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
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I'paduueckast UHTEpIIpETALIS

52 HEPaBEHCTB M CUCTEM HEPaBEHCTB C
JBYMS IEPEMEHHBIMH
53 KonTtposnsHas paboTa o teme
"HepaBeHncrsa"
54 KBanparnanas ¢pyHkius, e€ rpapux bubnuorexa [JOK
U CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBanparuunas ¢pynkmus, e€ rpadux bubnuorexa [JOK
U CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparuunas ¢pynkmus, e€ rpadux bubnuorexa [JOK
1 CBOWCTBA https://m.edsoo.ru/7f4399b4
I1
| mston b e BuSorea 10K
P ’ p https://m.edsoo.ru/7f439eb4
napaboJTbI
o | et g s BuGorea 10K
P ’ p https://m.edsoo.ru/7f43a03a
napadoJTbI
o | momlors roopmars sepum B 10K
P ’ p https://m.edsoo.ru/7f43alac
1apadoJIbI
o | oor wopme sepu: Bunionss LOK
P ’ p https://m.edsoo.ru/7f43a31e
1apadoJIbI
o | oson wopme sepu: Bunonsa LOK
P ’ p https://m.edsoo.ru/7f43a526
1apadoJIbI
[Tapaboua, KOOpAMHATHI BEPUIMHBI
62 napaboJibl, 0Cb CHMMETPUH
napaboJIbl
I'padukn pynkumii: y = kX, y = kx +
63 - _ -
b, y=K/X, y=x3, y=vX, y=|X|
64 I'padpuxu pynkmmii: y = kx, y=kx +



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
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
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b, y=K/X, y=x3, y=vX, y=|X|

I'padpuxu Qynxmmii: y = kx, y =kx +

65 b, y=K/x, y=x3, y=vX, y=|X|
I'paduxn Gynxmmii: y = kx, y =kx +

66 _ _ _ -
b, y=K/X, y=x3, y=vX, y=|x|
I'paduxn Gynxmmii: y = kx, y =kx +

67 - i _ _
b, y=K/x, y=x3, y=vX, y=|x|
I'paduku pynkumit: y = kx, y=kx +

68 Z _ _ -
b, y=K/x, y=x3, y=vX, y=|x|

69 KonTponsHas pabora o teme bubnuorexa [JOK
"®yHkumun" https://m.edsoo.ru/7f43ab84

70 IlonsTtue uncnoBoit bu6moreka [IOK
MOCNIEIOBATEILHOCTH https://m.edsoo0.ru/7f43e6¢6

| e Busorea 10K
DEKYPpEHT PMY. https://m.edsoo.ru/7f43ebda
(dhopmyroit N-ro uiaeHa

79 Apubdmernueckas u bubnuoreka [IOK
reoMeTpruyecKasi Mporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apubmernueckas u bubnuoreka [IOK
reoMeTpruyecKasl Mporpeccuu https://m.edsoo.ru/7f43f3b4
®opmysbl N-ro ujaeHa

74 apuMETUYECKOU U bubnuoreka [JOK
reOMETPUUYECKON POrpecCcuid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBHIX N YJICHOB
®opmysbl N-ro YjaeHa

75 apuMETUYECKOU U bubnnoreka [JOK
reoMEeTPUUYECKOM POrpeccuid, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEpBHIX N UJICHOB
®opmysbl N-To YaeHa

76 apupMeTHIeCcKoi n bubnuoreka [IOK

F€OMETPUUYECKON MPOrpeECCU,
CYMMBI IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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77

@opMyIIbl N-To 4iIeHa
apu(pMeTHIECKON U
F€OMETPUUYECKON MTPOTrPeECCU,
CYMMBI IIEPBBIX N YICHOB

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

78

@opMyibl N-To 4iIeHa
apu(METHIECKON 1
r€OMETPHUUYECKON MPOTPeECCU,
CYMMBI IIEPBBIX N YWICHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4wieHoOB
apudmeTnyeckoi u
r€OMETPUUYECKON MPOrpecCuit
TOYKaMH Ha KOOPJAMHATHOU
IIJIOCKOCTH

80

N3obpaxenune 4wieHOB
apudMeTUIECKON U
reOMETPUUYECKON TPOrpecCuii
TOYKaMHU Ha KOOPJAUHATHOU
MJIOCKOCTH

81

JIMHENHBII U DKCIIOHESHIINAIbHBIN
pocT

82

CnoxHbie ITIPOLICHTEI

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

83

CnoxHbie IIPOLICHTEI

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

84

KonTtponbHas padoTa o teme
"YucioBele IIOCIea0BaTeILHOCTH "

bubnuoreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEeHUE, 0000IICHNE 1
cHCTeMaTHu3amus 3HaHuH. 3anch,
CpaBHEHUE, NEHCTBUSA C
IENCTBUTEIbHBIMHA YUCIAMH,
YHCIIOBas psiMast

86

[ToBTOpEHue, 06001meHne U
cucTeMaTH3allKs 3HAHUM.



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
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[IpoueHThl, OTHOLIEHHUS], IPONIOPLUHU

[ToBTOpEHue, 0600IICHNE U

87 CUCTeMAaTH3aIHs 3HAHUM.
Oxkpyrienue, mpuOJIMKEHHUE, OI[CHKA
[ToBTOpEHUE, 0000MIICHNE U

88 cucreMarusanus 3HaHui. Pemienue bubnuorexa [JOK
TEKCTOBBIX 33]1a4 apu(PMETHUECKUM https://m.edsoo.ru/7f443b12
crocobom
[ToBTOpEeHue, 0600IICHNE U

89 cucTtemMaTu3anus 3HaHui. Pemenue bubnuorexa [JOK
TEKCTOBBIX 3aJ1a4 apu(PMETHIECKUM https://m.edsoo.ru/7f443cd4
criocobom
[ToBTOpEeHuE, 0600IIEHNE 1

90 cucreMarusanus 3HaHui. Pemenne bubnuoreka [JOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEeHue, 0600IICHNE 1

91 CHCTEMAaTH3alLMs 3HAHUIA. bubmuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

92 CHCTEMAaTH3aLMs 3HAHUIA. bubmuoreka [JOK
[IpeobOpazoBanue aredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0000IICHNE 1

93 cHUCTeMaTHU3alysl 3HaHHM. bubnuoreka [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpEHue, 06001EeHNE U

94 CHUCTeMaTH3aIys 3HaHWM. bubmuoreka [JOK
[IpeoOpaszoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPOKEHUH, TOMYCTHUMbIC 3HAYCHUS

95 [ToBTOpEHue, 0600MEeHNE U bu6nmoreka [JOK



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
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cucremaTtusauus 3Hanuii. OyHkuuu:
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

GbyHKIII

https://m.edsoo.ru/7f444c56

96

[ToBTOpEHUe, 0600MIICHNE U
cucremaTusauus 3Hanuii. OyHkuu:
IIOCTPOEHHE, CBOMCTBA H3YYEHHBIX

byHKINNA

bu6mmoreka [{OK
https://m.edsoo.ru/7f444144

97

[ToBTOpEeHue, 0600IICHNE U
cucremaTusanus 3Hanuii. OyHkuu:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKINNA

bubmmoreka [{OK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHuE, 0600IICHNE U
cuctemaTusanus 3HaHui. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKINNA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMAaTH3alysI 3HaHUH.
I'paduaeckoe pemenre ypaBHEHUI
H UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHUE, 0600IICHNE 1
cUCTeMaTU3allusl 3HAaHHUH.
I'paduueckoe pemenrne ypaBHEHUI
U UX CUCTEM

101

HroroBast koHTposIbHAs paboTa

102

O000I11IeHIE U CUCTEMATHU3ALUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
o
Jr:{;—n Tema ypoka Beero Kontposbusbie | IlpakTnueckue fl[:;? J— ggg)agzl:;ee P
padoThI padoTsbI pecypesI
1 [Ipocrenmme reomeTpudecKue 1 bubnuorexa [JOK
00BEKThI https://m.edso0.ru/8866b724
2 MHOroyrojasHuK, JoMaHast 1 bubmrorexa [JOK
’ https://m.edso0.ru/8866ch6a
3 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 bubmiorexa HOK
https://m.edso0.ru/8866¢5c0
4 CMexXHBIC U BEpTUKAILHBIE YIIIbI 1 BH6J.IHOTeKa HOK
https://m.edso0.ru/8866¢7be
5 CMeXHBIC U BEPTUKAILHBIC YIIIbI 1
6 CMEXHBIC U BEPTUKAIBHBIC YIIIbI 1
7 CMeXHBIC U BEPTUKAIILHBIC YIIIbI 1
8 CMeXHBIC U BEpTUKAILHBIE YIIIbI 1
N3Mepenne TMHEHHBIX U YTI0BBIX
9 BEJIMYMH, BEIUHUCIICHHE OTPE3KOB U 1
yTJIOB
10 semam, swmerone ompeonn | 1 Butmorexa LIOK
’ https://m.edso0.ru/8866c3ea
yTJIOB
N3mepenne IMHEWHBIX U YTIIOBBIX
11 BEITUYMH, BEIUHCIICHHE OTPE3KOB U 1
yIJI0B
12 N3mepeHne TMHEWHBIX U YTIIOBBIX 1

BCJIMYMH, BBIYUCJICHUC OTPEC3KOB U



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
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YIJIOB

13

[epumeTtp u momans Guryp,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB

14

[epumeTp u momans Gpuryp,
COCTaBJICHHBIX W3
MPSIMOYT OJIbHUKOB

15

[TonsATHE O paBHBIX
TPEyroJbHUKaX U NIEPBUYHBIC
MIPEACTABJIEHUS O PABHBIX

¢burypax

bubmmoreka [IOK
https://m.edsoo.ru/8866ce80

16

Tpu nprsHaka paBeHCTBA
TPEYTrOJIbHUKOB

bu6moreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu nprsHaka paBeHCTBA
TPEYTrOJIbHUKOB

bu6moreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [IOK
https://m.edso0.ru/8866e01e

19

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB

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

22

[Ipu3naku paBeHCTBa
MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

23

[Ipu3naku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

24

CBOCTBO MEINAHEI
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA,
MPOBENEHHOMN K TUIIOTEHY3€E

bu6mmoreka [JOK
https://m.edsoo.ru/8866e9ec

25

CBOJCTBO MEINAHEI
MPSIMOYTOJIBHOTO TPEYTOJIHHHKA,



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
https://m.edsoo.ru/8866e9ec
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NIPOBEACHHON K TMIIOTEHY3€

26 PaBHOOeipeHHbIC U 1 bubmuorexa [IOK
PaBHOCTOPOHHUE TPEYrOJIbHUKHU https://m.eds00.ru/8866d6fa
97 [Ipu3naku u cBoiicTBa 1 bubnuorexa [JOK
paBHOOEIPEHHOTO TPEYroJbHUKA https://m.edso0.ru/8866d880
28 [Ipu3naku u cBoiicTBa 1 bubnuorexa [JOK
pPaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3naku u cBoiicTBa 1 bubnuorexa [JOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBencTBa B reomeTpun 1
bubnuoreka [IOK
31 HepaBenctBa B reomeTpun 1 https://m.e dso;lru 138666342
32 HepaBencTBa B reomeTpun 1
33 HepaBencTBa B reomeTpuu 1
34 [IpsiMOYTOIBHBIN TPEYTOJIBHUK C 1 bubnuoreka [IOK
yriioM B 30° https://m.edso0.ru/8866eb22
[IpsiMOYTOIBHBIN TPEYTOJIBHUK C
35 yriom B 30° 1
36 KonTtponbHas padoTa o teme 1 bubnuoreka [JOK
"TpeyrosbHuUKH" https://m.edso0.ru/8866echc
37 [TapannensHble NpSIMbIC, UX 1 bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/8866ef64
38 [Tate1it moctynar EBxinna 1
Hakpect nexarue,
30| omocropormme yrus ) Bu6mioexa LIOK
’ https://m.eds00.ru/8866f086
oOpa3oBaHHbBIE NIPU MIEPECCUCHHUH
MapajuIeNbHbBIX IPSIMbBIX CeKYIIen
Hakpecr nexamue,
40 COOTBETCTBEHHBIE U 1

OJHOCTOPOHHUC YTIJIbI,
O6pa3OBaHHLIC Ipu NMepeCcCUYCHUU



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
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NapaJUICIbHBIX PSIMBIX CEKYILEH

41

Hakpecr nexaue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbBIC NIPU TIEPECEUCHUN
NapaJUICIbHBIX MPSIMBIX CEKYILEH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
NapaJuICIbHBIX MPSMBIX CEKYyIEn

43

Hakpecr nexaue,
COOTBETCTBCHHBIC N
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NPH NIEPECEUEHUN
NIapAJUICIIBbHBIX IPSAMBIX CEKYIIEH

bu6moreka [IOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak napamienbHOCTH
MPSIMBIX Y€pe3 PaBEeHCTBO
pacCTOSIHUMA OT TOYEK OJHOU
MPAMO 0 BTOPOH MPAMOI

45

[Ipu3Hak napaysieTbHOCTH
MPSIMBIX Y€pe3 PAaBEHCTBO
paccTOSsIHUI OT TOYEK OJHOMN
MPAMO# 0 BTOPOU MPAMOI

46

CyMMa yriioB TpeyrojabHHUKa

bubnuoreka [JOK
https://m.edso0.ru/8866f630

47

CyMMa yriioB TpeyrojabHHUKa

bubnuoreka [JOK
https://m.edso0.ru/8866f8ba

48

BHerniHue yrisl TpeyrojibHUKa

bu6mmoreka [JOK
https://m.edsoo.ru/8866fa5e

49

BHerHue yribl TpeyroJibHUKa

50

KonTposnpHas paboTa o teme
"[lapasienbHble IpsIMbIE, CyMMa

bu6mmoreka [JOK
https://m.edso0.ru/8866fe6e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
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YIJI0B TPEYroJbHuKa"

51 OKpYXHOCTb, XOPJIbI U IMAMETP, 1 bubnmoreka [JOK
HX CBOMCTBA https.//m.eds00.ru/88670800
52 KacarenpHast K OKpY>KHOCTH 1 Egggﬁgg&%gﬁgs 670693
53 OKpyKHOCTb, BITUCAHHAS B YTOJI 1
o4 OKpyXHOCTb, BIUCAHHAS B YTOJI 1
55 [Tonarue o 'MT, npumenenue B 1 bubnuorexa [JOK
3aayax https://m.edso0.ru/8867013e
56 [Tonarue o 'MT, npumenenue B 1 bubnuorexa [JOK
3aa49ax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
S7 MEPIEeHIUKYIISAP KaK 1
reOMEeTPHUECKHE MECTa TOUEK
58 OKpYyXHOCTb, OITMCAHHAS] OKOJIO 1 bubnuoreka [JOK
TPEYroJbHUKA https://m.edso0.ru/88670a62
59 OKpYyXHOCTb, OITMCAHHAS] OKOJIO 1
TPEeYroJbHUKa
60 OKpy>XHOCTb, BIICAaHHAs B 1 bubnuoreka [JOK
TPEYTOJbHUK https://m.eds00.ru/8867103e
61 OKpyXHOCTb, BIIUCAaHHAS B 1
TPEYTrOJIbHUK
62 [Ipocreitmue 3a1aun Ha 1 bubnuoreka [JOK
MOCTPOCHHUE https://m.eds00.ru/88671188
63 [Ipocreitmue 3anaun Ha 1 bubnunoreka [JOK
MOCTPOCHHUE https://m.edso0.ru/886712d2
e B LOK
TeoMeTpHUCCKHe HOCTpoeHHs" https://m.eds00.ru/88671462
[ToBTOpeHue u HU
65 SHZHI;I\/’IIO ZCHZBHZ?; E?Hemneﬁ u 1 bubmiorexa [JOK

MCTOZOB KypcCa 7 Knacca

https://m.edso0.ru/886715b6



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
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bubmuoreka [JOK

66 HTorosas koHTpoJbHAs padoTa 1 1 https://m. eds00.ru/8867 L6ec
[ToBTOpenue u 06o0ImIEeHNE

67 3HAaHUW OCHOBHBIX ITOHATHUN U 1
METOJIOB Kypca 7 Kiacca

. HOBTO?GHHG " 0606meHI/Iev . BuGorexa [IOK
SHAHHH OCHOBHBIX TIOHATHH 1 https://m.edso0.ru/886719bc
METOJIOB Kypca 7 Kiacca

OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc
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8 KITIACC
KosnuyecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsbI padoThI pecypebi
1 [TapamrenorpaMM, ero Npu3HAaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
2 [TapamrenorpaMM, ero Npu3HAaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/88671ca0
3 [TapamrenorpaMM, €ro nNpu3HaKku u 1 bubnuoreka [IOK
CBOWCTBA https://m.edsoo.ru/88671ca0
YacTHele cityuan
4 rapajuieJIorpaMMoOB 1 bubnuoreka [IOK
(IpAMOYTOJILHUK, POMO, KBaapaT), https://m.edsoo.ru/88671dea
WX MIPU3HAKKU U CBOMCTBA
YacTtHble citydan
5 napajuieJIorpaMMOB 1 bubnuoreka [JOK
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar), https://m.edso0.ru/88671f20
WX IPU3HAKHU U CBOMCTBA
YacTtHble ciiydan
6 MapaJjIeIorpaMMoOB 1 bubnuoreka [JOK
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar), https://m.edso0.ru/8867209c
WX IPU3HAKKU U CBOMCTBA
bubnuoreka [JOK
! Tpaneius . https://m.eds00.ru/88672358
8 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpanenuu https://m.eds00.ru/8867252¢
9 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edso0.ru/88672858
bu6mmoreka [JOK
10 Merox yABOCHHS ME/HAHET ! https://m.edso0.ru/88672b14



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

OdenepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIH YPOBEHB)

11 IlenTpanpHas cuMMeTpus 1 bubmorexa LIOK
https.//m.eds00.ru/88672b14
12 KonTtposnsHas paboTa o teme 1 bubmmoreka [IOK
"YeTbIpEXyroJpHUKN" https://m.edso0.ru/88672c9%
13 Teopema daneca u TeopemMa o 1 bubnuorexa [JOK
MPOMOPIMOHAIIBHBIX OTPE3KAX https://m.edso0.ru/8867337a
14 CpenHss TUHUS TPEYroJibHUKA 1 bubmorexa [JOK
https://m.edso0.ru/88672e0c
bubmmoreka [{OK
15 Cpe/nsst IMHUS TPEYTObHHKA . https://m.edso0.ru/88672f38
.. bu6moreka [IOK
16 Tpaneuus, e€ cpenusis MM 1 https://m.edso0.ru/88672358
17 Tpanenus, e€ cpenHss TMHUA 1 bubmrorexa [JOK
’ https://m.edsoo.ru/88673064
bu6moreka [IOK
18 HponopuyonanbHee OTpesiH 1 https://m.eds00.ru/88673794
19 [TponopumoHanbHBIE OTPE3KH 1 bubmrorexa [JOK
https://m.eds00.ru/88673794
bu6mmoreka [IOK
20 Hentp macc B Tpeyrobinke . https://m.edso0.ru/886738fc
bu6mmoreka [JOK
21 L . https://m.edso0.ru/88673a78
29 Tpu npuszHaka moaoous 1 bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/88673bae
23 Tpu npuszHaKa moaoous 1 bubnnoreka [JOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52
o4 Tpu npu3zHaKa moaoous 1 bubnunoreka [JOK
TPEYroJIbHUKOB https://m.edso00.ru/8867400e
o5 Tpu npusnaka noao0us 1
TPEYTrOJIbHUKOB
26 [Ipumenenne moaoous npu 1

PCHICHUHU ITPAKTHUYCCKUX 3ada4
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27 KonTtposnsHas paboTa o teme 1 bubmuoreka [IOK
"[TotoOHBIE TPEYTONBHUKH" https://m.edsoo.ru/8867445a
28 CaolicTBa IJI0MIAICH 1 bubmmoreka [{OK
T€OMETPUYCCKHUX (PUTYD https://m.edso0.ru/886745fe
29 @opMyIbl IS IUIOLIAAN 1 bubnuorexa [JOK
TPEYroJIbHUKA, NapajlIeorpaMma https://m.eds00.ru/88674860
30 @opMyIIbl I IUIOMAAN 1 bubnuorexa [JOK
TpEyroJibHUKa, NapajuieorpaMmma https://m.eds00.ru/88674a22
31 @opMyIIbl I IUIOMAAN 1 bubnuorexa [JOK
TpEYroJibHUKa, NapajuielorpaMmma https://m.eds00.ru/88674a22
32 DopMyJIBI IS TIIOIIAAN 1 bu6moreka [IOK
TPEYroJIbHUKA, MapajijieorpaMma https://m.eds00.ru/88675288
33 DopMyJIBI IS TIIOIIAAN 1 bu6moreka [IOK
TPEYroJIbHUKA, MapajijieorpaMma https://m.edso0.ru/8867542c
34 Brruncnenune miomazaei CI0XHBIX 1 bubmuorexa [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu puryp Ha KIeT4aTOM 1 bubnuoreka [JOK
Oymare https://m.edso0.ru/8867473e
36 [Tmomamau mogoOHBIX HUryp 1
37 [Tnomamau mogoOHBIX HUryp 1
38 3ajauM ¢ IPaKTUYECKUM 1 bubnuoreka [JOK
coZiep>KaHuEeM https://m.edso0.ru/88675558
39 3ajauM ¢ IPaKTUYECKUM 1 bubnuoreka [JOK
coaepKaHueM https://m.edso0.ru/88675684
40 Pemenue 3ama4 ¢ noMomp0 MeTOAQ 1 bubmuoreka [JOK
BCIIOMOTaTEIbHOM ILIOMIAaN https://m.edso0.ru/88674f90
a1 KonTtponbHas padoTa o teme 1 bubnunoreka [JOK
"TTmomans" https://m.eds00.ru/8867579¢c
42 Teopema IIudaropa u e€ 1 bubnuoreka [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema IIudaropa u eé 1 bubnuoreka [IOK
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IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [1udaropa u eé 1 bubmuorexa [IOK
IIPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u eé 1
[IPUMEHEHHE
16 Teopema [Tudaropa u eé 1
[IPUMEHEHHE
Ornpenenenue
TPUTOHOMETPUYECKUX (PYHKITUN
s 2czpogig{r;janpﬂMoyronbﬂoro . Bu6morexa LIOK
peyr ’ https://m.edso0.ru/88675d32
TPUTOHOMETPHUUECKHE
COOTHOILIEHUS B MPSIMOYTOJIbHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE 1 bubmuorexa [JOK
TOXKIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO
K 0
51 | "Teopewa Muparopa n nasana ) Bu6mioexa LIOK
p i p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHU
52 BrucanHbie ¥ LIEHTPAIbHBIC YIIIBI, 1 bubnuoreka [IOK
YroJ MEXAy KacaTeJIbHOU U XOpAOH https://m.edsoo.ru/8a1415b2
53 Bniucannsie ¥ HEHTpaIbHbIE YIJIbI, 1 bubnunoreka [JOK
YIoJl MEXy KacaTeJIbHOU U XOpAOoH https://m.edso0.ru/8a141940
54 BrnivcaHHbIE U IEHTPAJIBHBIE YIIBI, 1 bubnuoreka [IOK
YTOJI MEKJTY KacaTeJIbHOM U XOpIOH https://m.edsoo.ru/8a141b34
55 VYTIIbl MEXIY XOpJIaMHU U CEKYITUMHU 1
56 VYTibl MEXIY XOpJaMU U CEKYLITUMU 1
57 Brmcannbie 1 onricaHHBIC 1 bu6mmoreka [JOK
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YEeTBIPEXYIOJIBHUKH, UX IIPU3HAKU U
CBOICTBa

https://m.edso0.ru/8a140f86

Bnoucannrsie u ormmcaHHbIe

58 4eTBIPEXYTOJIbHUKN, UX [IPU3HAKYU U Bubmaoreka LJOK
Up T ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBa
Bnucannbie 1 onucaHHbIe
59 4eTBIPEXYTOJIbHUKN, UX [IPU3HAKUA U bubumorexa LIOK
o pexXyr ’ p https://m.edsoo.ru/8a1416d4
CBOMCTBA
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJILHUKOB
TIPU PEIICHUH TEOMETPUUECKHIX
3a1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOJILHUKOB
MIPU PEIICHUH TEOMETPHIECKIX
3aja4
B3anmHoe pacnosioxxeHue IByx bubnuoreka [JOK
62 . .
OKPY>KHOCTEH, 00I1I1e KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
63 Kacauwue ok HOCTEN Bubmiorexa LIOK
PYyx https://m.edsoo.ru/8a1410a8
KontposabHas padora mo TeMe
64 "Vrm?l B OK pHOCTI/I Bnucanusie bubmiorexa LHOK
Py ) " https://m.edsoo.ru/8a141c88
Y ONHMCAHHBIE YEThIPEXYT OJIbHUKU
IToBTOpEHNE OCHOBHBIX ITOHATHH U
65 MCTO,Z[(I;)B KYpCcoB 7 U 8 Kj1accoB bubanorexa LIOK
yP N i https://m.edsoo.ru/8al41ddc
000011eHrE 3HAHUI
IToBTOpEHNE OCHOBHBIX ITOHATHH U
66 MCTO,Z[(I;)B KYpCcOB 7 U 8 Kj1accoB bubanorexa LIOK
P N i https://m.edsoo.ru/8al4lefe
000011IeHNEe 3HAHUI
bu6mmoreka [JOK
67 Hrorosas xoHTpoN:Has paGoTa https://m.edso0.ru/8a142368
68 IToBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka [IOK
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METO/I0B KypcOB 7 U 8 KJIacCOB, https://m.edsoo.ru/8al420ac
000011IeHNEe 3HAHWI

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 6 0
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9 KUIACC
KosauuecTBo 4acoB DJIeKTPOHHbIE
[
Jl;i_n Tema ypoka Bcero Kontpoapupie | Ipakruteckue fllj;‘?eﬂlflﬂ :)Ig[()l)ag?n‘;l;eenbﬂue
padoTsbI padoThI pecypebi
1 ?p?ﬁeofgl\igfgnqewnx byHKIUR 1 bubmorexa [JOK
https://m.edsoo.ru/8al424bc
yrioB ot 0° 1o 180°
2 @opMmyIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8a142d5e
6 Teopema cuHycOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoOB 1
8 Teopema cuHycoB 1
9 Haxoxnenue njvH CTOpOH U 1 bubmuoreka [JOK
BEJIMYMH YIJI0B TPEYrOJbHUKOB https://m.edso0.ru/8a1430b0
10 Pemenne TpeyroibHUKOB 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/8al42ac0
bubnnoreka [JOK
11 Peruenne Tpeyroibuiikon 1 https:// m.edsocl)l. 8/8a142aco
12 Pemenue TpeyronsHUKOB 1 Et?[i?ﬁ%f(i%ggga 142ac0
13 Pemienne TpeyroinbHUKOB 1 Et?{?s?ﬁr?]?:(iigglléa 14230
14 [IpakTHueckoe NpUMEHEHNE TEOPEM 1 bubnuoreka [IOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTH4eckoe NPUMEHEHNE TEOPEM 1
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CHHYCOB U KOCHMHYCOB

16 KonTtposneHas paboTa o teme bubmuorexa [IOK
"Pemenue TpeyrojbHUKOB" https://m.edsoo.ru/8a14392a

17 [onsitne o mpeoOpa3oBaHUM bubmoreka [IOK
noao6us https://m.edsoo.ru/8al43ab0

18 CoOOTBETCTBEHHBIE DIIEMEHTHI bubnuorexa [JOK
oA00HBIX (pUryp https://m.edsoo.ru/8al143de4
COOTBETCTBEHHBIE DIIEMEHTHI

19
oJ00HBIX (hUryp
TeopeMa 0 TpOU3BEAECHNH OTPE3KOB

20 XOpA, TEOPEMA O MPOU3BEIECHUH bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMaA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB

21 XOpA, TEOPEMA O MPOU3BEICHUH bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1441a4
KBaJlpaTe KacaTeIbHOU
Teopema 0 Ipon3BEAEHUN OTPE3KOB

22 XOp[l, TEOpEMA O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJlbHOU

23 [IpumeneHne TeopeM B pelieHUN bubnuoreka [JOK
reOMETPUUYECKHUX 3a]1a4 https://m.edso0.ru/8a143f06

o4 [Ipumenenue TeopeM B peLIeHUU bubnunoreka [JOK
reoOMEeTPUUYECKHUX 3a]a4 https://m.edsoo.ru/8al443fc

o5 IIpuMeHeHne TeopeM B pElICHUN bubnnoreka [JOK
reoOMEeTPUUYECKHUX 3a]1a4 https://m.edso0.ru/8a144578
KonTponsHas pabota o Teme

26 "ITpeoGpa3oBanue moaoousl. bubnuoreka [IOK
Mertpuueckue COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpy>xHOCTH"

27 Onpenenenne BEKTOPOB. bubnuoreka [IOK
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PuU3NYECKUN U T€OMETPUYECKUI
CMBICJI BEKTOPOB

https://m.edsoo0.ru/8a144960

CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnuorexa [JOK
28 .
YMHOKEHHUE BEKTOPa Ha YUCJIO0 https://m.edsoo.ru/8al44a8c
29 CrnoxeHue ¥ BRIYUTaHHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BRIUUTaHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxxenue BekTopa 1o ABym
HEKOJIJTUHEAPHBIM BEKTOPaAM
32 Koopaunats! BekTOpa bubmorexa LOK
P p https://m.edsoo.ru/8al44fbe
o | o oo Brmorera 101
POB, p a https://m.edsoo.ru/8a14539¢c
HaxOJICHUS JITUH U YTJIOB
C
34 BeKI?lJ“I: p:BoeeF(E) infjgzggze Tt bubmrorexa I[JOK
POB, p a https://m.edso0.ru/8a14550e
HaX0XJICHUS JUIUH U YTIIOB
35 Pemienne 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3a1a4 ¢ MoMoIpIo bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB ISt
peuieHus 3a1a4 GU3uKu
38 KonTtponbHas padoTa o tTeme bubnnoreka [JOK
"Bektopsr" https://m.edsoo0.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUEK HA
MIJIOCKOCTH
. bu6mmoreka [JOK
40 Y PABHEHHE NPAMOH https://m.edsoo.ru/8a145c48
41 YpaBHeHue npsMoi
42 YpaBHEHHE OKPYKHOCTHU bubnuoreka [IOK
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https://m.edsoo.ru/8a14635a

KOOpI[I/IHaTBI TOYCK IICPCCCUCHUA

bubmuoreka [JOK

43 OKPYKHOCTH U MPAMOM https://m.eds00.ru/8a146620
Meroa KOOpauHAT P pELICHUN
44 reoOMETPUYECKUX 3a]1aY,
MIPAKTUICCKUX 33134
Meroa KoOpaAuHAT IPHU pELIEHUN
45 reOMETPUYECKUX 3a/1ay,
MTPAKTUYCCKUX 33134
Meroa KoOpauHAT IPH pELIEHUN
46 reOMEeTPUYECKUX 3a7a4,
MTPAKTUICCKUX 33134
KonTponbHas padoTa o teme
47 "HGKEI:)I)TOBBI KEOp)II/IHaTI)I Ha BH6J.H/IOTeKa HOK
rocKocTi" https://m.edsoo.ru/8al46e0e
48 [IpaBuibHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexa [JOK
49 Hucno m. Jlmana okpyxHocTn https:// m.edso;I ru/8al472c8
bubnuorexa [JOK
50 Hucno . Jlmna oxpyxnocTH https:// m.edsoc%.I ru/8al47l4c
51 JlnvHa TyTH OKPY)KHOCTH
52 Pannannas mepa yria BH6J.IHOTeKa HOK
https://m.edso0.ru/8al14714c
53 [Tnomanp kpyra, cekTopa, cerMeHTa BH6J.IHOTeKa LOK
https://m.edso00.ru/8a147426
54 [Tnomanp kpyra, cekTopa, cerMeHTa BH6J.IHOTeKa LOK
https://m.edso00.ru/8a147750
55 [Inomans kpyra, CEKTOpa, CErMEHTa BH6J,IHOTeKa HOK
https://m.eds00.ru/8a147750
56 TTonaTue o IBMIKEHUU MIOCKOCTH bubmiorexa LHOK

https://m.edsoo.ru/8a147c82
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57

[TapamienpHbIN IEPEHOC, TOBOPOT

bubmuoreka [JOK
https://m.edsoo.ru/8a147f16

58

[TapamienpHbIM IEPEHOC, TOBOPOT

bu6mmoreka [{OK
https://m.edsoo.ru/8a147f16

59

[TapajutenpHBIN IEPEHOC, TOBOPOT

60

[TapauienpHBII IEPEHOC, TOBOPOT

61

[IpuMeHeHne NBUKEHMI ITpU
penieHnn 3a1a4y

N =

bubmmoreka [{OK
https://m.edsoo.ru/8a1480e2

62

KontponsHas pabota no temam
"[IpaBusbHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBHKEHUSI
miockoctu”

63

[ToBTOpEeHnue, 0600IICHNE,
CUCTEMAaTH3aINs 3HAHWH.
N3mepenune reoMeTpuaecKux
BEJIMYMH. TpeyrojibHUKU

bu6moreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHue, o6o0IICHNE,
cUCTEMAaTU3aIysI 3HaHUH.
[TapannensHble U
MepIEHIUKYIISIPHBIC TIPSMBbIE

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHUE, 0600IIECHNE,
CHUCTeMaTH3aIys 3HAHHH.
OKpYXHOCTb U KPYT.
I'eomeTpHuueckre MOCTPOCHHMS.
VYTIbI B OKPYKHOCTHU

66

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTU3AI[Us 3HAHHA,
Brucanubie ¥ OIMCaHHEBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

Htoropas KOHTPOJIbHAasA pa60Ta

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, 060061IeHNE,
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‘ cucTeMaTru3anus 3HaHUH

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 68 6 0
INOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jrj;_)ﬂ Tema ypoka Beero KonTpoabnsbie | IlpakTuueckue fl[:;j J— :)Ig;l)agzllz;l:e P
padoThI padoThI pecypesI
1 [IpencraBnenue naHHBIX B 1 bubnuoreka [IOK
Tabaunax https://m.edsoo0.ru/863ec1f8
2 [IpakTryeckre BBIYUCIECHUS IO 1 bubnuoreka [IOK
TAaOJINYHBIM JTaHHBIM https://m.edso0.ru/863ec324
3 N3BrieueHne u uHTEpIpeTaALMS 1 bubnuoreka [IOK
TAOJIMYHBIX JTaHHBIX https://m.edsoo0.ru/863ec78e
4 [Tpaktuueckas padota "Tabmuipr" 1 1
I'padmueckoe npeacraBneHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
arpaMmm
o | mmmenmcpome g | B LOK
MarpaMy https://m.edso0.ru/863ed602
7 [IpakTuueckas pabora 1 1 bubnnoreka [JOK
"Inarpammbr" https://m.edsoo.ru/863ed72e
8 Yucnossie Habopbl. CpenHee 1 bubnuoreka [IOK
apupmeTHyecKoe https://m.edso0.ru/863ed846
9 Yucnosble Habopbl. CpenHee 1 bub6nuoreka [IOK



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

OdenepanpHas padouas mporpamMma | Marematuka. 5-9 kiaccel (0a30BbIH YPOBEHB)

apupmMeTHIecKoe

https://m.edsoo.ru/863ed846

Menuana yrcioBoro Hadopa.

bubmuoreka [JOK

10 Y CTOMYUBOCTD METUAHBI https://m.edso0.ru/863edb3e
11 Mennana 9rcioBoro Hadopa.
Y CTOMYUBOCTD METUAHBI
12 [TpakTuaeckas pabora "Cpennane bubnuorexa [JOK
3Ha4YeHUs" https://m.edsoo.ru/863edc6a
13 smasemnur mcronoro nabopa. Bumorexa LIOK
https://m.edsoo.ru/863ee07a
Pa3zmax
Haubonpuiee u HanMeHbIee
14 3HAYEHHS YHCIOBOTO Habopa.
Pa3zmax
Haubonpuiee u HanMeHbIee
15 3HAYEHHS YUCIOBOTO Habopa.
Pazmax
o | oo pibee o e B 10K
OlMeaTelLHAs CTaTHCTHKA" https://m.edso0.ru/863ee390
17 Cny4aliHasi UBMEHUYMBOCTh bubnunoreka [JOK
(mpumepsI) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCHUBE bubnuoreka [JOK
TAHHBIX https://m.edso0.ru/863ee69c
bubmuoreka [JOK
19 I'pynmiposxka https:// m.edsocl)l. ru/863ee9do
20 I'ucTorpammer
bubmuoreka [JOK
21 Tucrorpammer https:// m.edsocl)l. ru/863eeelc
29 IIpakTuyeckas padora bubnuoreka [IOK
"CnyyaiiHasi U3MEHYUBOCTh" https://m.edsoo.ru/863eecc8
23 I'pad, BepiinHa, pedpo. bubnuoreka [IOK

Hpe,[[CTaBJ'IeHI/IC 3aga4u C

https://m.edso0.ru/863eef52
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MOMOIIEI0 Tpada

Crenensp (BaJIEHTHOCTD)

24 BepmuHbL. Yncno pédep u 1 bubmoreka [IOK
CyMMAapHasi CTEIEHb BEPIIUH. https://m.edso0.ru/863efOba
Ilenp u nuxn

enb 1 HUKIL. [yt B rpade.
25 EPGHCTZI;HGHI/IC}:)T CBSISII-)IO(}:)TI/I 1 bubumorexa [IOK
https://m.edso0.ru/863ef236

rpada

26 [IpencraBnenue 06 1 bubnnorexa [JOK
OPHEHTUPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2

97 CiydaiiHbI{ OIIBIT U CIIy4alHOE 1 bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTS M 9acToTa COOBITHSI.

28 Ponp ManoBeposATHBIX U 1 bubnuoreka [IOK
MIPAKTHYECKH JT0CTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPO/IE U B OOIIECTBE

29 MoHeTa u urpajibHasi KOCTh B 1
TEOPUH BEPOSITHOCTEN

30 [IpakTuueckas padota "Hactora 1 bubnuoreka [IOK
BbINaJeHUA opia' https://m.edso0.ru/863ef8a8
KonTtponsHas pabota no temam

31 "CnyuaiiHasi U3MEHUYHUBOCTb. 1 bubnuoreka [JOK
I'padsr. BeposTHOCTE CitydaifHOTO https://m.edso0.ru/863f0186
coObITHA"

32 [ToBTOpEHME, 00OOIICHNE. 1 bubnunoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo0.ru/863efa24

33 [ToBTOpenue, 06001IeHNE. 1 bubnunoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
IToBTOpEHU HUE.

34 B:pozgliocf; (c)g;S:Il;{orZ 1 bubmiorexa LIOK

https://m.edsoo.ru/863efec0
COOBITHS
OBUIEE KOJIMYECTBO YACOB I10 34
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8 KUIIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KoﬁnTpoubnme HpﬁaKanecm/le WIYMEHHS | 0GPA3OBATEIbHBIC
padoTsI padoThbI pecypesI
1 [IpencraBnenue naHHBIX. 1 bubnuorexa [JOK
OnucarenpHas CTaTUCTUKA https://m.eds00.ru/863f029
2 CrnyuaiiHasi ”3MEHUYHUBOCTb. 1 bubnuorexa [JOK
Cpennue ynciioBoro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHA. BepostHocTH 1 bubmuorexa [JOK
Y 4aCTOThI https://m.edso0.ru/863f0578
Kitaccnueckne mojie €0
4 BepOﬂf;oc::ﬁ' 1\1:[0211{;? :I HlPI;/Ian]I'II)HaH 1 bubmrorexa [JOK
’ https://m.edso0.ru/863f076¢
KOCTh
bu6mmoreka [IOK
S OrKnoncHus 1 https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
6 Jlucniepcust 4rcIIoBOTO Habopa 1 https://m. edsoo.ru/8630a50
7 CrangapTHOE OTKIIOHEHHE 1 bubnuoreka [JOK
YHUCJIOBOTO Habopa https://m.edsoo.ru/863f0bfe
8 JluarpamMmbl pacCEMBaHUs 1 Brbmaoreka LJOK
https://m.edso0.ru/863f0eab
9 MHOK€ECTBO, II0AMHOKECTBO 1 Eubmorexa TOK
» 0J1 https://m.edso0.ru/863f1180
o | Spcpem s oo | Bmorea 10K
A > TP ’ https://m.edso0.ru/863f143c
JOTIOJTHCHHE
CBoiicTBa onepauuii HaJl
11 MHOECTBAMH: TIEPEMECTUTEIILHOE, 1 bubnunoreka [JOK
COYETaTEeIbHOE, https://m.edso00.ru/863f1784
pacnpenenuTenbHOE, BKIOUEHUS
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12 I'paduueckoe mpeacraBieHue bubmuorexa [IOK
MHOKECTB https://m.eds00.ru/863f198c
KonTposnsHast paboTa mo Temam

13 n n

Cratuctuka. MHOXKeCTBa

14 DneMeHTapHBIC COOBITHSL. bubnuorexa [JOK
CnygaitHbie COOBITHS https://m.edsoo.ru/863fldec
bnaro C e

15 age;eﬁgzl;;b: Zi)%fliml bubmorexa [JOK

e https://m.edsoo.ru/863fldec
BepostHocTH coObITHI
bnaro C e
16 3§enr4eE£:;;HTeB Z;Og:lil/lﬂ bubmorexa [JOK
L https://m.edso0.ru/863f1f72
BepostHocTr coObITHI
17 mememapn cotummm. bumorexa LIOK
1rapy ' https://m.edsoo.ru/863f21ca
Crnyyaiinbiii BEIOOD
18 mementapn covmmum. Bu6orerca LIOK
rrapH ) https://m.edsoo.ru/863f21ca
CrnydaifHbIN BBIOOD
p " https://m.edso0.ru/863f235a
AJIEeMEHTAPHBIMH COOBITUSIMHU
bu6mmoreka [JOK

20 Jlepeso https://m.edsoo.ru/863f2a4e
CBoiicTBa aepeBa: €IMHCTBEHHOCTD

21 IIyTH, CyIIECTBOBAHUE BUCSIYEH bubnuoreka [IOK
BEPLIMHBI, CBSA3b MEX]Yy YUCIOM https://m.edsoo.ru/863f2bac
BEPIINH U YUCIIOM pEOEp

bubnuoreka [JOK

22 Hpasuo ymHoOKeH1S https://m.edso0.ru/863f2cd8

bu6mmoreka [JOK

23 Hpasuo ymHoOKeHIA https://m.edso0.ru/863f2e36

24 ITpoTHBOIIOJIOKHOE COOBITHE bub6nuoreka [IOK
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https://m.edsoo.ru/863f2f8a

o5 Huarpamma Diinepa. O0beIMHEHNE 1 bubmuorexa [IOK
Y TIEPECEUCHHUE COOBITHIA https://m.edsoo.ru/863f3214

26 HecosmecTHble coObiTus. Dopmyna 1 bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372

27 HecosmecTHbie coObiTrs. Dopmyna 1 bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBuiio yMHOXEHUSA

8 BEPOSATHOCTEM. Y CIIOBHAsA 1 bubnnorexa [JOK
BEPOSTHOCTH. He3aBucumele https://m.edsoo.ru/863f38ae
COOBITHSA
[IpaBusio ymMHOXeEHUSA

29 BEPOSATHOCTEN. Y CIIOBHAsA 1 bubnuoreka [IOK
BEpOATHOCTH. HezaBucumeple https://m.edso0.ru/863f3b06
COOBITHSA

30 [IpencraBnenue caydaitHOTO 1 bubnuoreka [IOK
SKCIIEPUMEHTA B BUJIE IepeBa https://m.edso0.ru/863f3cbe

31 [IpencraBnenue caydaitHOTO 1 bubnuoreka [IOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3f20
[ToBTOpEeHnue, 06061IeHNE.

32 Hpenc?aBneI-,me I[aEIHBIX. 1 bubinorexa LIOK

https://m.edso0.ru/863f4128
OnucarenpHasi CTAaTUCTHUKA
bu6mmoreka [JOK

33 TosTopere, 06oomennue. I'pagrr 1 https://m.eds00.ru/863f4312
KonTtponsHas pabora no temam

34 "Cnyyvaiinble cOOBITHSI. 1
Bepostaocts. I'padsr”

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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9 KUIACC
KosnuyecTBo yacos DJIEeKTPOHHbIE
[
Jr:{;-n Tema ypoka Bcero Kontpoapupie | Ipakruteckue flli?;‘?eﬂnﬂ :)Ig[()bag?n.;?:enbﬂme
padoTsbI padoThI pecypebi
1 [IpencraBnenue JaHHBIX 1 bubmorexa LIOK
https://m.edsoo.ru/863f47ea
2 OmnucarenpHas CTaTUCTUKA 1 bubmorexa [JOK
https://m.edsoo.ru/863f47ea
3 Omnepanmu HaJ COOBITUSIMH 1
4 HezaBucumocts coOBITHI 1
5 KomOunaTtopHoe npasuiio 1 bubnuoreka [IOK
YMHOXEHUS https://m.eds00.ru/863f4e16
6 [TepectanoBku. daxTopuai. 1 bubnuoreka [IOK
CoderaHus ¥ YUCIO COYETAaHUM https://m.edso0.ru/863f4e16
bubnuoreka [IOK
! Tpeyromemmk Iackans 1 https:// m.edso;I ru/863f5014
[IpakTrueckas padoTa
8 "Beruncienue BEposTHOCTEH ¢ 1 1 bubnunoreka [JOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(YHKIMHA 3JIEKTPOHHBIX TaOIHIT"
I'eomeTrpuueckas BEpOsITHOCTb.
9 CaydaiiHblii BEIOOpP TOUKH U3 1 bubnuorexa [IOK
(Gurypsl Ha IIOCKOCTH, U3 https://m.edso0.ru/863f5884
OTpe3Ka, U3 IyT'U OKPYKHOCTHU
I'eomeTrpuueckas BEpOSITHOCTb.
10 CrnyyaitHblii BEIOOD TOUKH U3 1 bubnnoreka [JOK
(GuUrypsl Ha IIOCKOCTH, U3 https://m.edso0.ru/863f5a50
OTpe3Ka, U3 IyT'¥ OKPYKHOCTH
11 I'eomeTpuueckas BEpOSITHOCTD. 1 bubnuorexa [IOK

CaydaiiHblii BEIOOpP TOUKH U3

https://m.edsoo.ru/863f5bfe
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(GUrypsl Ha TIOCKOCTH, U3
OTpe3Ka, U3 JyI'H OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.

12 Crny4aitHblid BEIOOP TOYKH U3 bubnuorexa [JOK
(GUrypsI Ha TIOCKOCTH, U3 https://m.edso0.ru/863f5e10
OTpEe3Ka, U3 IyTU OKPY>KHOCTHU
HcneiTanue. Ycnex u Heynaya.
13 Cepus ucnibITaHUM J10 ne}l;ioro bubmorexa [JOK
https://m.eds00.ru/863f6162
ycrnexa
HcnwiTanue. Ycnex u Heynaya.
14 Cepus vcnibITaHUM 10 IEPBOTO bubmorexa [JOK
https://m.eds00.ru/863f6356
ycrnexa
HcnwiTanue. Ycnex u Heynayva.
15 Cepus HCTIBITAaHUHN JI0 TIEPBOTO
ycnexa
141 b .
16 | Beposmoctu coburmii » cepin Bu6mnorexa LIOK
P . p https://m.edso0.ru/863f64d2
ucnblTaHui bepHynnu
141 b .
17 BeCH(I:iITT?)PZIm i{’)%i?;ﬂﬁ B CEpUU bubmrorexa I[JOK
P - p https://m.edso0.ru/863f6680
ucnbiTaHui bepHynnmn
18 [IpakTrueckas padota bubnunoreka [JOK
"Ucneitanus bepuymim" https://m.eds00.ru/863f67de
19 CrnyyaiiHas BelIMUYMHA U bubnuoreka [IOK
pacnpeieieHle BepOSITHOCTEH https://m.edso0.ru/863f6b44
20 MareMaTH4ecKo€e OKUJAaHUE U bubnuoreka [JOK
JUCIIEPCHS CIIYYaitHOM BEJIMYUHbI https://m.edso0.ru/863f6da6
20| omummann vax eopermceroro Butmiotexa LIOK
o p https://m.edso0.ru/863f6f86
CPEIHEr0 3HAaYCHUsI BETUUNHBI
29 [TonsaTHe 0 3ak0HE OOJIBIINX bubnmuoreka [JOK

YHUCCJI

https://m.edsoo.ru/863f72c4
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23 N3mepenue BeposTHOCTEN C bubmuorexa [IOK
MIOMOIIILIO YaCTOT https://m.eds00.ru/863f7652
24 [IpumeHenue 3aKoHa OOJIBIINX bubnuorexa [JOK
YHCeN https://m.eds00.ru/863f7116
o5 O06o0mIeHne, cucTeMaTH3aus bubnmoreka [JOK
3HaHuil. [IpencraBnenne naHHBIX https://m.eds00.ru/863f783c
O0006111EH1E, CHCTEMATH3ALIM
26 sHaHui. OnucareabHas
CTATHCTHKA
O0006111EH1E, CUCTEMATH3ALIMS
27 3HaHI/IHUI; [TpencrarieHue n:Hme Bubmrorexa IOK
) ) https://m.edso0.ru/863f893a
OmnucarenpHas CTaTUCTHKA
O0o001enue, cucTeMaTH3aIus
28 3HaHI/IHI7JI; BepositTHOCTB cnytlllaﬁHoro bubmrorexa [JOK
’ https://m.edsoo.ru/863f7ade
COOBITHS
O0o001enue, cucTreMaTH3aIus
29 3HaHUU. BeposTHOCTH ciydaitHOTO bubnuoreka [IOK
COOBITHS. DIIEMEHTBI https://m.edso00.ru/863f7c9c
KOMOMHATOPUKH
06006
) https://m.edso00.ru/863f7e54
KOMOMHATOPUKH
O0o001enue, cucTeMaTH3aIus
31 3HAHUU. DJIEMEHTbI bubnuoreka [JOK
koMOuHaTopuku. CiydaiiHble https://m.edso0.ru/863f8408
BEJIMYUHBI M pacIpeieieHus
000
- IV https://m.edsoo.ru/863f861a
pacnpeneneHus
bu6mmoreka [JOK
33 Hrorosad koHTpom:Has pabota https://m.edso00.ru/863f8b56
34 O0001enre, cucTeMaTH3aIHs
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