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OdenepanpHas pabovass mporpamMma To ydeOHOMY mpeamery «MaTtemaTukay
(6a3oBBIN ypoBeHB) (TpenMeTHas oOjacTh «MartemaTuka u WHGOpPMaTHKa») (manee
COOTBETCTBEHHO — IIPOTpaMma o MaTeMaTHUKe, MaTEMAaTHUKa) BKIIFOYAET NOSICHUTEIBHYIO
3aMUCKY, COJiepkKaHue OOyYeHUs, TJIaHUPYEMbI€ PE3YJbTAaThl OCBOCHUSI MPOrPAMMBI
0 MaTeMAaTHKe, TEMAaTUYECKOE TIJIaHUPOBAHHUE.

MHNOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo Marematuke s oOydaommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTUKE YUYTEHbI WJEH U TOJOKEHUS
KoHuenuuu pa3Butus MmaTeMaTH4eckoro oopazoBanus B Poccuiickoit denepanuu.

[IpenmeTrom MaTeMaTUKHU ABISIOTCA (DyHIaMEHTaIbHBIE CTPYKTYPBI HAIIETO MUPA —
IPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOIIEHUS (OT TMPOCTEUIINX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OIBITE, 10 JAOCTATOYHO CIIOKHBIX, HEOOXOJMMBIX
JUISL Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hlel). MaTemaTuueckue 3HaHUsI 00€CTIeYnBAIOT
NOHMMAaHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHI0 COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uH(poOpMaIUy, AT BO3MOKHOCThH BBINOJHATH PACYETHI U COCTABISTH aJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJAETh MIPAKTHYECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHUI U TMOCTPOEHUM, YUTaTh MH(POPMALIUIO, MPEACTABICHHYIO B BUAE TaOJIHIL,
qyarpaMM M TIpa@UKOB, JXKHTb B YCJIOBHUSX HEOINPEACIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne Marematuku (GopMupyeT y oOOydaromMXcsd MaTeMaTU4YEeCKUH CTUIIb
MBIIUICHUS, TPOSIBIISIIOUIUICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBAMBAIOT TaKWE MPUEMBI U  METOJbl MBIIUJICHUS, KaK HWHAYKIUS W JETYKIHS,
000011I€eHHe Y KOHKpETHU3alusl, aHAJIM3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTU3alus,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUEHHM, MpaBUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMEHUsI (POpPMYyJIHPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXACHUS, TEM
CaMbIM PAa3BUBAIOT JOTMYECKOE MbllieHne. M3yueHue MareMaTtukud oOecreurBaeT
(opMHpOBaHKE AITOPUTMUYECKOW KOMIIOHEHThI MBIIIJIEHUS U BOCIUTAHUE YMEHHM
NENUCTBOBaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE WU
KOHCTPYHPOBATh HOBBbIE. B mporiecce pemienus 3a1a4 — 0OCHOBOW yueOHOM JesTeIbHOCTH
Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKAs U MPUKIIAAHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue matemMaTHKe AAET BO3ZMOXHOCTbh Pa3BUBATh Y 00y4aroUIUXCsl TOUHYIO,
palMoOHANbHYI0 U MHPOPMATUBHYIO pe€db, YMEHUE OTOMPATh HamOoJiee MOIXOSAIIUE
A3BIKOBBIC, CUMBOJIMYECKHE, TpadUyecKue CpeACTBa JJISl BBIPAXKEHUS CYXKICHUU U
HaIJIATHOTO UX IPEICTABICHNUS.

[Ipy u3yuyeHUM MaTEeMaTUKH OCYILECTBJSETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEUCTBUTEILHOCTH, MPEICTABICHUSIMU O NPEIMETEe U METOAaX MAaTeMAaTHKH,
UX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MATEMATUKH JIJIsl PEILICHUS] HAYYHBIX U MPUKIAIHbIX 33/1a4.
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[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IEHTPAJIBHBIX MAaTEeMaTHYECKUX MOHSITHHN (YHCIIO, BEIUYMHA,
reoMeTpuyeckas Qurypa, mnepeMeHHasi, BEPOATHOCTb, (DYHKIIHS), O0O0eCreYMBaIOIIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUs 00YyUaIOIIUXCS;

MoJIBeICHHE OOydYalIMXcd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATHKU U OKPYKAIOIIEr0 MUpa, TOHUMAHNE MAaTEMATHKUA KaK 4acTu
o0IIeH KyJIbTYphl YEIOBEUECTBA;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MTO3HABATEIbHON AKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3YyYEHUIO0 MaTEMATHKH;

dopmupoBaHre (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MPOSIBJICHUS MAaTEMaTUYECKUX TMOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEU
B pEaJbHBIX JKM3HEHHBIX CUTyalUIX U NPHU U3YYCHHH APYTHX YYEOHBIX MPEAMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynHpoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3/JaBaTh MAaTE€MaTUYECKHE MOJENH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUl anmapaT [Jis pEHIeHUus MNPaKTHKO-OPHUEHTUPOBAHHBIX  3a7ady,
WHTEPHPETUPOBATh U OLICHUBATH IIOJyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COICPKAHUS MTPOTPaMMBI IO MaTeMaTHKe B 5—9 kimaccax: «Hucma
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA), « DyHKIMMW», «I'eoMeTpus» («I'eomeTpuyueckne GUrypsl 1 ©X CBOMCTBaY,
«3MepeHne TeOMETPUYECKUX BEIUYHH»), «BeposSTHOCTh M cTaTUCTHUKa». [laHHBIE
JVHUM Pa3BUBAIOTCS MapajlieNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHaKO HE HE3aBUCUMO OJIHA OT JPYIOil, a B TECHOM KOHTAKT€ U B3aUMOJICHCTBHH.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BonpocaMm  oOydaromiyecss  oOpallajuch  HEOAHOKPATHO, 4YTOObI  OBJIAJECHUE
MaTE€MaTUYECKUMHU TOHATHUSAMU M HaBBIKAMU OCYILIECTBIIUIOCH IIOCJIEN0BATEIBHO U
MOCTYINATEIbHO, C COONIOACHUEM MpPHUHIMIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTEeMaTHMYECKHUX IMpeACTaBICHUM oOydaromuxcs,
paciupsis v yriayOssis e€, 00pasysi IpOUYHbIE MHOXKECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
peaMeTOM Ha ypOBHE OCHOBHOTrO 001iero oOpaszoBanus. B 5-9 knaccax maremartuka
TPaJAMIIMOHHO U3YYaeTCs B paMKaXx CIEAYIONINX Y9eOHBIX KypCOB: B 5—0 Kiaccax — Kypca
«MatemaTukay, B /-9 kjaccax — KypcoB «Anredpay (BKJIIOYast SJI€MEHTHI CTATUCTUKU U
Teopun BeposATHOcTer) u «l'eomerpus». Ilporpammoil 1Mo MaremMaTHKE BBOJUTCS
CaMOCTOATENbHBIN YUeOHbIN Kypc « BepOSTHOCTh M CTATUCTHKAY.

OO6mee 4KCIIO YacoB, PEKOMEHJOBAHHBIX MJIA HU3yUYCHHUS MaTeMaThku (0a30BBIi
YpPOBEHb) HAa YPOBHE OCHOBHOTO 00IIero ooOpazoBanus, — 952 wyaca: B 5 Kiacce —
170 gacos (5 yacoB B Hezen0), B 6 kiacce — 170 vacos (5 yacoB B Heneno), B 7 Kiiacce —
204 gaca (6 gacoB B Hejiento), B 8 kiacce — 204 gaca (6 yacoB B HeJEN0), B 9 Kitacce —
204 gaca (6 yacoB B HEJIEINIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06pa303aH1/15{ HaIIPpaBJICHO
Ha AOOCTHIXXCHHC O6y‘{aIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCAMCTHBIX
06p&30BaTCJ'II)HLIX PE3YJIbTATOB OCBOCHUA y‘{C6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yabTaTbl  OCBOEHUS  NpPOrpaMMbl 10  MaTE€MaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIHTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY W HACTOAILIEMY POCCHMCKOW MAaTEMATHUKH,
LEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSM POCCUMCKHX MAaTEMaTUKOB U POCCHUUCKOU
MaTEMAaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITUX JOCTHKEHUM B JPYrHX HayKax M
NPUKIAJHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O00SI3aHHOCTEN IpakJlaHWHA U pealii3alyy €ro Ipas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP IPpaKAaHCKOTO 0011ecTBa (HallpuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THUYECKHX MpOoOJeM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHW HAyKH, OCO3HAHMEM BaXHOCTH MOPAJIbHO-3THYECKHUX
IPUHIUIIOB B JESTEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCTUTAHHUE:

YCTAHOBKOM HA AaKTMBHOE Yy4yacTH€ B pEIICHHMM NPAKTHYECKUX 3aJad
MAaTeMaTUYECKOW  HAIPaBIICHHOCTH, OCO3HAHMEM  BAaXXHOCTM  MAaTEMAaTHYECKOIO
oOpa3oBaHUsI Ha TPOTSHKEHWHM BCEM JKU3HU [JI YCHEIIHOW MPOQEeCCHOHAILHON
NESTEJIbBHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM HHJIMBUAYaJIbHOU TPACKTOPUU OOpa30BaHUS M >KU3HEHHBIX IUJIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) rcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOLMOHAIBHOMY W 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3a/ay, pELICHUW, pacCyKIEHUH, YMEHHUIO BUIECTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpPHEHTAIMEH B IEATSIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MIPEACTABICHHMA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS 4YeEJIOBEKa, MPHPOABI M OOIIECTBa,
NOHUMaHHEM MaTEeMaTHYCCKON HAyKH Kak c(hepbl YeTOBEUCCKON AeATEILHOCTH, 3TAIIOB
€€ pasBUTHSA M 3HAYUMOCTH IS Pa3sBUTHS IUBHIN3AIMH, OBJAaJCHHEM S3BIKOM
MaTeMaTUKA M MaTeMaTH4YeCKOH KyJIbTYpOH Kak CpEJACTBOM TO3HAHUS MHpa,

7
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OBJIaACHUCM HpOCT@fIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH,

6) puzmyeckoe BocnuTaHue, (opMHpOBaHHMEe  KYJIbTYPbl  310POBbS W
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHSATh MATEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbHS,
BEJICHUS 3JI0pOBOro 00pasza >XKWU3HHU (3710pOBOE MUTaHWE, COATAHCUPOBAHHBIM PEXKUM
3aHITHH U OTABIXA, PETYJIIpHas (U3UIecKasi aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednekcun, MpU3HAHUEM CBOEro IpaBa Ha OMMOKY M TaKOro >K€ IpaBa APYroro
YEJI0BEKA;

7) IKOJIOTHYEeCKO€e BOCIIUTAHNE:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHUW JUIsl pEUIeHHs 3aaad
B 00JIaCTH COXPAHHOCTU OKPY’KaIOIIeH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OLICHKH UX
BO3MOXHBIX TIOCIEJACTBUNA JJI OKpYXKalolled Cpellbl, OCO3HAaHUEM TJ100aIbHOTO
XapakTepa dKOJOTUIECKUX MPOOJIeM U MyTel UX pelIeHus;

8) amanTanusi K M3MEHSIOIHMCS YCJIOBUSM COIUATBLHOM U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAaKTUYECKYIO JEATEIBHOCTb, B TOM YHUCJIE YMEHHE
YUHUTBCS y APYTUX JIIOAEH, TpHOOpeTaTh B COBMECTHOM AEATENbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMH U3 OIIBITA IPYTHUX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS
U JiericTBUsA, (OPMYIIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrarte 0CBOEHUS IPOrpaMMbl IO MATEMATHKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBanus y oOydaromierocss OyayT cpopMUpOBaHbl METapeAMETHBIE PE3YJIbTAThI,
XapaKTEPU3YIOIIUECS OBJIAJCHUEM YHUBEPCAIbHBIMUA MO3HABAaTEIbHBIMU JCHCTBUSAMH,
YHUBEpPCAIbHBIMM ~ KOMMYHUKATHUBHBIMM  JEHCTBUSAMH W YHHUBEPCAIbHBIMU
PETYISATUBHBIMU JICUCTBUSAMU.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue qelicTBUA:

BBIABISATH W XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUM, OTHOIIEHUUA MEXIYy MOHATUSIMHU, (HOPMYJIUPOBATH OINPEICICHUS
MOHSATUH, YCTAaHABIMBATh CYIIECTBCHHBIM TPU3HAK KIAcCU(UKAIMK, OCHOBAHUS
J71s1 0000IIEHUS U CpaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, GOPMYJIUPOBATH U MPEOOPa30BBIBAThH CYKICHUS: YTBEPAUTEIbHbIE



denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIli YPOBEHB)

U OTpUIATENbHBIC, CAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOPEUUS
B ¢akrax, [aHHBIX, HAONIOJACHHWSIX W YTBEPXKACHHUAX, Npenjaratb KpUTCPUU
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JIeJIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHKH, STYKTHBHBIX M HHTYKTHBHBIX
YMO3aKJTIOUCHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3OupaTh JOKa3aTeIhCTBA MATEMATHUYECKUX  YTBEPKACHHWM  (TMpsSMbIE U
OT TPOTUBHOTO), TPOBOJAWTH CAMOCTOSITEIBHO  HECIIOKHBIE  JIOKa3aTeIhCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAMBATH ApPTYMEHTAIMIO, MPUBOJUTH TPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpAaTh HauOoJee MOAXOAIINN ¢ YIETOM CaMOCTOSTEIIBHO BBIIEICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarTe/ibCKue 1elCTBUS:

WCIIOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIbCKANA HMHCTPYMEHT ITO3HAHUSA,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTEMAaTUYECKOTO 0OBEKTa,
3aBUCUMOCTEHN 00BEKTOB MEXK Ty COOOM;

CaMOCTOSITENIbHO (OopMyNIHpoBaTh O0OOOIIEHHUS U BBIBOABI IO peE3yJibTaTaM
MIPOBENEHHOTO HAOJIOCHHUS, MCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pE3yJIbTaTOB, BHIBOJIOB M 00OOIIECHU;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKe BBIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Patora ¢ undopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  HMH(OpPMaLMU,  JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh,  aHAJU3UPOBaTh,  CUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GopMy mpeacTaBieHuss MHHOPMALMK U WILTIOCTPUPOBATH PEIIaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, HHOUM rpaduKkoil 1 uX KOMOUHALUSIMY;

OLICHMBATh HAJEKHOCTh MH(POPMAIIUHN IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
WIH CPOPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIC yUeOHbIEe JeiiCTBHS:

BOCIIpUHMMATL H (bOpMy.TII/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUSAMH H
HeasIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX
N IMMCBbMCHHBIX TCKCTAX, JaBaTh ITOSACHCHUA 110 XOAY PCIICHUA 3a/1a4, KOMMCHTHPOBATDH
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MIOJTYYCHHBIN PE3Y/IbTaT;

B XO/€ OOCYXIEHHS 3a/laBaTh BOMPOCHl TO CYIIECTBY OOCYKIaeMOW TEMBHI,
po0JIeMBbI, pelraeMon 3a/1adi, BBICKA3bIBATh WJCH, HAIICJICHHBIC HA MOWCK PEIICHHS,
COMOCTABJIATh CBOHM CYXACHHS C CYXICHUSMU JPYTrUX YYaCTHHKOB JHAJIOTA,
oOHapy>KHBaTh pa3InIue M CXOJICTBO TMO3UIINNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTAaThl PEIMICHUS 3a7a4d, SKCIEPUMEHTa, HCCICIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (GopMaT BBICTYIUICHHS C YyY€TOM 3ajad
NPE3CHTAINN U 0COOCHHOCTEH ayIMTOPHH;

MMOHUMATh ¥ UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOTHI
IIPU PEIIeHUU YIEeOHBIX MaTEMaTHYECKHX 3a7a9;

MPUHUMATh 1I€JTb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATH OPTraHU3aIUIO
COBMECTHOM paboThI, pacipenesTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3ysbTat paboThl, 00001aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXKIEeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC MITYPMEI M IPYTHE), BBIMOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU
JENUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUI
MPOIYKT IO KPUTEPUSIM, CHPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryasitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CIOCOO pEIIEHHUA C YYETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4yETOM
HOBOU MH(pOpMaLIUU.

CaMOKOHTPOJIBb:

BJIAJETh CIOCO0AMHU CaMOINpPOBEPKH, CAMOKOHTPOJISI IpoLecca M pPe3ysbTara
pelIeHus] MaTeMaTUYEeCKOH 3a1auH;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HAWJACHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABIECHHON WEIU H
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHHSI WM HENOCTHKEHUS LeNd, HaXOIUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yNbTaThl OCBOCHMS MPOTpaMMbl MO MAaTEMaTHKE IMPEICTaBICHbI
1o rojiaM oOy4eHus B CIEAYIOMIMX pa3ziesiax MporpaMMbl B paMKaXxX OTJIEIbHBIX y4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /-9 Kiiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BepOATHOCTb U CTATUCTHUKAY.
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MHNOACHUTEJBHAS 3AIIMCKA

[IpuoputeTHBIMM LEASIMU OOy4YEHHMs MaTeMaTuke B 5—0 Kiaccax SBISIOTCS:

MpoAOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckass (Qurypa), o00OecrneyuBarOUMX IPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus O0yYarOIIMXCS;

pa3BUTHME MHTEJUICEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
IIO3HABATEJIbHOM aKTUBHOCTH, HUCCIIENOBATEIbCKUX YMEHHUH, MHTEpeca K H3yYEHUIO
MaTEMaTHKW,

NOJBEJCHUE OOyYarolMXcsd Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOILIETO MUPA;

(dopmupoBaHue (DYHKIIMOHAIBHOM MaTEMaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaThb MaTEeMaTHYECKUE OOBEKThl B PEANbHBIX IKU3HEHHBIX CHUTYalMsX,
IPUMEHATH OCBOCHHBIE YMEHHUS JUIsl PEIICHUS IMPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPHPETUPOBATh MOJYyYEHHBIE pE3yJbTaThl M OLEHHUBaTh HUX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYalUU.

OcCHOBHBIE JIMHHM COJEpKaHWsA Kypca MareMaTuku B S5—6 Kiaccax —
apumeTrnyeckass M TreOMETpUYECKas, KOTOPbIE Pa3BUBAIOTCS MapajljIeNIbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJAHAKO, HE HE3aBUCUMO OJIHA OT JPYIOW,
a B TECHOM KOHTAaKTE€ W B3auMojAcHcTBUHU. Takke B Kypce MaTeMaTHUKHA IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U OMHUCATEIbHON CTATUCTHKHU.

W3ydyenne apupMeTHUEeCKOro Marepuala HayMHAeTCd CO CHUCTEMaTH3aluud |
pa3BUTHUS 3HAHUM O HATYPAJIbHBIX YHMCIIAX, TOJyUYEHHBIX HA YPOBHE HA4aJbHOTO OOIEro
obpazoBanus. Ilpm 3TOM COBEpIIEHCTBOBAaHHUE  BBIYUCIMTEIBHONM TEXHUKU U
(opMUpOBaHHE  HOBBIX TEOPETHUYECKUX  3HAHUW  COYETAeTCI C  Pa3BUTHEM
BBIUMCIIUTEIBHOM KYJIBTYpbl, B YaCTHOCTH C OOyd€HHEeM MpocTeHmuM mnpuémam
NPUKUAKA W OLEHKH pPE3yJIbTaTOB BBIYUCICHUNA. WM3ydeHue HaTypaibHbIX YHCEN
npoaoKaeTcs B 6 Kiacce 3HaKOMCTBOM € HauaJbHBIMU MOHSATUSMU TEOPUH JEIIUMOCTH.

Hauano u3ydeHusi 0ObIKHOBEHHBIX U IECITUUHBIX ApoOel OTHECEHO K 5 Kiaccy. ITo
NEepBBIN ATal B OCBOCHUHU ApOo0Oeil, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UAESIMH,
NOHATUSIMU TeMBI. [Ipr 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
MPEANIECTBYET U3YYCHHUIO JECATUYHBIX APOOEH, UTO 11€JIeCO00pa3HO C TOUKU 3PECHUS

JIOTUKM M3JI0KEHHSI YHCIIOBOM JIMHMM, KOTJa INpaBujia ACUCTBUH C JECATUYHBIMU
IpOoO0sSIMU MOXHO OOOCHOBATH YK€ M3BECTHBIMU QJITOPUTMAMM BBIMOJHEHUS JIEUCTBUM
C OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JECATUYHBIMH JAPOOSIMU PACITUPUT
BO3MOXHOCTH JJIi NMOHUMaHHUs OOYy4YaloIUMHCS TPUKIAJHOTO NMPUMEHEHUS HOBOWU
3alUCU NPH HM3YYEHHH JPYTUX NPEIMETOB M MPU IMPAKTHUYECKOM HCIOJIb30BAHUM.
K 6 xmaccy oTHecéH BTOpOM »JTalm B M3YYEHMHM JApoOeil, TIae MNPOUCXOAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHMS M MMPE0Opa3oBaHus ApoOeil, 0CBOEHUE HOBBIX
BBIYHCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHHUKU BBIYHUCIECHUW, B TOM YHUCIIE
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3HAYEHUN BBIPAKCHUN, COAEPXKAIMUX M OOBIKHOBEHHBIE, U JECATHYHBIE ApoOHu,
YCTaHOBJICHHE CBS3€M MEXI1y HUMHU, pACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4 Ha APOOH.
B nayase 6 kiacca IpOMCXOAUT 3HAKOMCTBO C MOHSTHEM TPOIICHTA.

OCOOEHHOCTBIO N3YUEHUS MOJIOKUTEIIBHBIX U OTPULIATENILHBIX YHCE SIBIISIETCS TO, UTO
OHH TaKXe MOTYT pacCMaTpUBaThCs B HECKOJBKO 3TanoB. B 6 kiacce B Hayasie n3yueHust
TeMbl «[looXKuTeNbHBIE U OTpULIATEIbHBIC YUCHIa» BbIAeIsseTcs noarema «Llenbie uncinay,
B paMKax KOTOpOH 3HAKOMCTBO C OTpPHIIATECIIbHBIMU YHCIAaMH U JEHCTBUIMHU
C TIOJIO’KUTENIFHBIMU M OTPHULIATEIIHBIMU YMCIIAMH TPOUCXOIUT Ha OCHOBE COJIEPIKATEILHOTO
NOJIX0/a. ITO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIOIIUXCS IPAKTUYECKH
CO BCEMH OCHOBHBIMH TMOHSTUSIMH TE€Mbl, B TOM YHCJIE€ M C MpaBWIAMHU 3HAKOB
NIPY BBIMIOJTHEHUHU apu(PMETHUECKUX ACUCTBUA. M3yueHne paioHaIbHBIX YHCEN Ha 3TOM He
3aKOHYUTCS, a OyIeT MPOJOIHKEHO B Kypce aiaredpsl / Kiiacca.

[Ipu o0Oy4yeHUM peIIeHHI0 TEKCTOBBIX 3ajad B S5—6 Kiaccax HCIOIb3YIOTCA
apumernyeckue npuémsl perieHus. [Ipu oTpaboTke BHIUNCIUTETHHBIX HABHIKOB B 5—6
KJIaccax pacCMaTPUBAIOTCS TEKCTOBBIC 33/1aUH CICAYIONIUX BUAOB: 33a/1a4H HA TBUKCHHE,
Ha YacTH, Ha IOKYIIKH, Ha padOTy ¥ MPOU3BOAUTEIBLHOCTD, HA MPOLIEHTHI, HA OTHOILIEHUS
u nponopuuu. OOydaromuecs: 3HAKOMSTCS ¢ MpUEMaMH pelIeHusl 3aaad mnepedbopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMaIUell, NpeaCcTaBIeHHOW B (opme
TaOJIUI WU JUarpaMM.

B nporpamme yueOHOro kypca «Maremaruka» NpeaycMOTpeHO (OpMHUPOBAHUE
MPOTEACBTHUECKUX anreOpandeckux MpeCcTaBlIeHni. bykBa Kak CHMBOJ HEKOTOPOTO
YuCclla B 3aBUCUMOCTH OT MAaTEeMaTHMYECKOTO KOHTEKCTa BBOAMUTCS IOCTETICHHO.
BykBeHHas CHMBOJMKAa MIMPOKO HCIOJB3YETCS MPEXAE BCEro Ul 3alucH OOLIuX
YTBEPXKACHUNA U IPEIOKECHHA, (POPMYJI, B YACTHOCTH JIJISI BBIYMCICHUSI TEOMETPHUIECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD) YUCIa.

B nporpamme ydeObHoro kypca «Maremartuka» TpeACTaBlIeHA HArJsAHAS
reoMeTpus, HamnpaBieHHAas Ha pa3BUTHE OOPA3HOTO MBILIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYEHUU T'€OMETPUH,
KOTOPBI ~ OCYIIECTBJISIETCSl HA  HArJIJHO-TIPAKTHYECKOM  YpOBHE,  OMHPAETCs
Ha HAarSIIHO-OOpa3HOe MbIUUIEHHWE oOydvarouuxcs. boinblias posib  OTBOJUTCS
MPAKTHYECKOHN JEeSITebHOCTH, OTBITY, SKCIIEPUMEHTY, MoenupoBannto. OOydaromuecs
3HaKOMATCSA C T€OMETPUYECKUMH (UTypamMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C HUX
OPOCTEHIIMMU  KOH(MUTYparusIiMHu, ydarcs Hu300pakaTb WX Ha HEJIMHOBAHHOW W
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIIMe CBOMCTBA. B mporiecce uzydeHus
HATJISAHOW TEOMETPUM 3HAHUS, MOJYYCHHbIE OOYyJarolIMMUCS Ha YPOBHE HAdaIbHOTO
o01iero 00pa3oBaHMsl, CHCTEMATU3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax U3y4aeTcss HHTETPUPOBAHHBIN IpeMeT
«MaremaTnka», KOTOPBIA BKJIIOYAeT apu(PMETUYECKUH Marepual M HarIsaHyIo
TE€OMETPUIO, a TAKXKE MPOIEACBTUUECKUE CBEACHUS U3 aIreOphl, JIEMEHTHI JIOTHKH U
Hayvajia OMUCaTeNIbHOM CTaTUCTUKU.

OO111ee yKco 4acoB, peKOMEHA0OBAHHBIX ISl U3y4eHUsl MaTeMaThku, — 340 gacos:
B 5 kiacce — 170 gacos (5 vacos B Hefeno), B 6 kiacce — 170 gacos (5 yacoB B HesleIi0).
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COAEPKAHUE OBYYEHUA
5 KVIACC

HarypaJjibHble yHc/Ia ¥ HYJIb

HarypaneHoe wumcno. Psng nHarypanbabix uyucen. Yucno 0. W3oOpaxenwue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMUCIIOBOM) MPSIMOIA.

[To3unmonHas cucrema cyucieHusa. PumMckas Hymepauus Kak [OpHUMEP
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHU. [JecaTiuHas cCucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATYPAJIbHBIX YHCEI C HYJEM.
CrnocoObl cpaBHeHUs. OKpyTIIeHHE HATYPaIbHBIX YUCEIL.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
nercTBrue, o0paTHOE CIOKEHHIO. YMHOXKEHHUE HATypajbHbIX YHCEN, CBOMCTBA HYJIS U
CAVHUIBI TPU YMHOXEHUHM. JleneHue Kak [elcTBHEe, OOpaTHOE YMHOXEHHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apumMeTudecKoro
nevictBus. IlepeMecTuTennbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CJIOXKECHUS U
YMHOXEHUS, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnons3oBanne OykB 111 000O3HAYEHUS] HEM3BECTHOIO KOMIIOHEHTa W 3aIlUCU
CBOMCTB apr(METUUYECKUX JTCUCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, Pa3iloKeHUe Ha MHOxuTenu. IIpocteie u coctaBHbIe
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

CreneHnp ¢ HaTypaJIbHBIM IIOKA3aTesIeM. 3allMCh YKCJIa B BUJIE CYMMBbI pa3psIHbIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUN, MOPSAOK
BBIIIOJIHEHUS JNEeUCTBUU. VICHOJNBb30BaHME NPU BBIYMCICHUAX IEPEMECTUTENIBHOIO M
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOXEHUS, PaclpeleIuTelbHOrO
CBOMCTBA YMHOKECHMUS.

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

npobu. IlpaBunbHble U HempaBWibHBIE ApoOH. CmenranHas apoOb, MpeACTaBICHUE
CMEIIaHHOW ApoOM B BHUAE HEMPaBWIBHOM APOOM W BBIAEICHHE LEJIOW YacTH 4YMciia
U3 HempaBWIbHOU Jpobu. M3o0OpaxkeHue aApoOeil TOUYKaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apobu. Coxpamienue apoOei. IlpuBegenue npodbu K HOBOMY
3HameHareno. CpaBHeHUE ApOoOeH.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHWE M JieJieHue npoOeid, B3amMHO-
obOpatHble Apodu. HaxoxkaeHne 9acTu 1eI0To 1 1EJI0To 110 €r0 YacTH.

Hecstuunas 3amuch gpoOeit. IlpencraBieHue aecsaTUYHOM JpoOW B BHIE
OoObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU HAa YHCIOBOW MPSMOM.
CpaBHeHHE JECATUIHBIX APOOCH.

ApudmMernueckne NEUCTBUS C JACCITUYHBIMU Apo0sMu. OKpyTIeHUEe MeCATUIHBIX
JpoOeH.
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PemieHne TeKCTOBBIX 32124

Pemenre TEKCTOBBIX 3a7a4 apu(PpMETHUECKUM CIOCOOOM. PereHue mornmyeckmx
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHMe
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIIME BETUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTh. EIWMHUIIBI HU3MEPEHUs: MaccChl,
00bEMa, 1IeHbI, PACCTOSHUS, BpeMEHH, CKOPOCTU. CBA3h MEXKYy €AMHUIIAMHU W3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOH.

[Ipencrapienue TaHHBIX B BUAE TAOUII, CTOJIOUYATHIX JUATPAMM.

Harasignas reomerpust

Harnsguele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, KPYT. YTou. [IpsMOM, OCTpBIi, Tynou
Y Pa3BEPHYTHIN YTJIbI.

JlnnHa oTpe3ka, METpPUYECKHE €AUHUIBI JIIUHBbL. J[JInHa JOMaHOW, mepuMerp
MHOTI'OYTOJIbHUKA. MI3MepeHre U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mnpencrtaBiaeHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
IPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N3obOpaxkenne ¢uryp, B TOM uucie Ha kiertyaTtoil Oymare. IloctpoeHue
KOH(Urypanuii U3 yactei mpsMoil, OKpyKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTOW OyMmare.
Hcronb30BaHuEe CBOMCTB CTOPOH U YIJIOB IIPSIMOYTOJIBHUKA, KBaIpaTa.

[Tnomans OPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 TMPSMOYTOJBHUKOB, B TOM 4Hcle (Puryp, n300pak€HHBIX Ha KJIeT4aToud Oymare.
EnvHuIbe n3mMepeHus mionaiu.

Harnsanele mpenctaBieHus O NPOCTPAHCTBEHHBIX (DUTypax: MNPSIMOYTOJIbHBIM
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozelied MHOTOTPaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM PAMOYTOJIBHOTO Napajuienenumnena, Kyoa. Enuauibl usmepeHus: oobéma.

6 KJIACC

HarypaJjbHble yuciia

Apudmernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH  YHUCIIAMHU.
UwucoBbie BBIPAKEHUS, MOPSAOK JCUCTBHUI, MCMOIb30BaHHE CKOOOK. Mcmonbp3oBanue
MpA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXKEHUS, PaCHpeIeIUTEIbHOTO CBOMCTBA YMHOXEHUS. OKpYIJI€eHUE HATypallbHbIX
YHUCEJL

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOIBIIUN OOIIHM IeTUTeNb U HauMEHbIIee ol1iee
KpaTHoe. JleTuMOoCTh CyMMBI U IPOU3BEAEHHUS. JleleHne C OCTaTKOM.
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Jpoou
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalieHue ApoOeii.

CpaBHeHue U ynopsnouMBaHue ApoOeil. Pemienuwe 3agad Ha HaxoOXJEHUE YacTH
OT WEJOr0 W IeJoro mo ero 4vactu. J[poOHoe dMcIo Kak pe3ysbTaT JeICHHUS.
[IpencraBnenne necaTHUHON ApoOM B BUIE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
Mpe/cTaBlieHus] OOBIKHOBEHHOW apoOu B BHUAE JeCATUYHOU. JlecsTuuHble IpoOu U
MeTpUYecKass cuctemMa mep. Apudmernyeckue ACHCTBUS M YHUCIOBBIE BBIPAXKECHUSA
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtnHomenue. Jlenenue B JaHHOM OTHoOIIeHUU. Maciital, nponopuus. [Ipumenenue
IIPOTNIOPLIAN NPH PELICHUH 3a/a4.

[Tonsitue mpoueHTa. BbrunciieHne MpoOLEHTa OT BEJIMYMHBI U BEIWYUHBI MO €€
NpOLEHTY. BbIpakeHue TMPOLIEHTOB JECATUYHBIMU JpoOsimu. Pemienue 3amau
Ha TPOLIEHTHI. BripaxkeHnue OTHOIIECHUS BEJTUYHUH B MPOIEHTAX.

IHoJsi0:kUTENBHBIE M OTPULIATEIbHBIE YN CJIA

[TomoxurenbHple W oTpuuarenbHble yucna. llensie uyncma. Mopyne 4wucina,
reoMeTpUYecKasi HHTepIIpeTaius Mo Iy ynciia. M3o0paxeHre yrcen Ha KOOpIMHATHOM
npssMoi. YUucnmoBble mpoMexyTku. CpaBHeHHE uucell. Apu(pMETHUYECKHE JICHCTBUS
C TIOJIOKUTEILHBIMUA U OTPUIIATEIILHBIMU YHCIIAMH.

[IpsiMmoyronibHasi cHUCTEMAa KOOPAMHAT Ha TIUIOCKOCTH. KoopauHaTbel TOYKH
Ha TUIOCKOCTH, abcicca U opauHata. [loctpoenre Touek U GUryp Ha KOOpAMHATHOM
IUIOCKOCTH.

BykBeHHbIE BHIpAaKEHUS

[IpumeHeHne OyKB aJi 3allMCH MaT€MAaTUYECKHX BBIPAKEHUNW U MNPEIJIOKEHUU.
CpoiictBa apuMeTnuecKux JeHCTBUNA. bDyKBEHHBIC BBIPAKEHHUS U YHCIOBBHIE
IIOZCTAHOBKU. DYyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl, GopMyIibl MEpUMETpa M IUIOLIAAM MNPSIMOYTOJIbHUKA, KBajapara, o0bEma
napajiesnienunena u Kyoa.

Pelienue TeKCTOBBIX 33124

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3amad. Pemenue 3amau nepebopoM BceX BO3MOKHBIX BapHaHTOB.

Pemrenue 3agay, comepxkaimx 3aBUCUMOCTH, CBA3bIBAIOIINX BEJIMYHUHBI: CKOPOCTb,
BpEMsl, pacCTOsTHUE, 1IeHa, KOJIMYE€CTBO, CTOUMOCTD, MPOU3BOAUTEILHOCTD, BpeMsl, 00BEM
paboThl. EAMHUIIBI U3MEPEHUS: MacChl, CTOUMOCTH, PAaCCTOSIHUSI, BPDEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETUYUHBI.

Pemrenue 3amay, CBsI3aHHBIX C OTHOIICHUEM, MPOMOPIMOHATBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEILICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

Omenka © TPUKUIKA, OKpyrJeHHe pesynbTata. CocraBiieHHe OYKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aJa4H.

[IpencraBienre JaHHBIX C TOMONIBIO Tabmui, W auarpamMm. CronOuatbie
JAArpaMMBbl: YTEHHUE U NTOCTPOCHUE. UTEHUE KPYTOBBIX JUArpaMM.
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Harasgnas reomerpust

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

B3anmHoe pacnosnokeHue AByX MPSIMBIX Ha IUIOCKOCTH, MapajuielIbHbIE MPSMBbIC,
NEPIEHANKYIISIPHBIE IPsiMbIe. MI3MepeHne pacCTOSAHUIN: MEXIY IBYMs TOYKaMH, OT TOUKH
JI0 IPSIMOM, IJIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre © MOCTPOEHHWE YIJIOB C IOMOIIBK  TpAaHCIOPTHpA. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBINA, TYNOYTOJbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTOMBHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. [ [pSMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOMCTB CTOpPOH, YIVIOB, JuaroHaned. WM3oOpaxeHue
reoMeTpudYecKux ¢GUryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BAaHUEM IUPKYIIS,
JMHENKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kiieTyaToil Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe momanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiomanad GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOE N3MEpEHHE JUIMHBI OKPY>KHOCTH, IIJIOLIAN KpyTa.

CummeTpus: LIeHTpalibHasA, OCEBasl U 3epKAJIbHAs] CAMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsanele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: nmapajienenunes, Kyo,

npusMa, nupamuia, KOHyc, HUIMHAP, map U chepa. M300pakeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, HUIUHAPA U KOHYyca. Co3aanue Moaenen
IPOCTPAHCTBEHHBIX GUryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MAaTE€pPUasIOB).

[Tonsatue o00BEMaA, enuHUIBI H3MepeHus o00bEMa. OO0BEM MPSAMOYTOJBHOTO

napajienenumneaa, kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce:

Yucaa v BBIYUCICHUSA

[ToHumaTh U MPABUIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C HATypPaJbHBIMU
YUCciaMU, OOBIKHOBEHHBIMH U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh M YNOPAJIOYMBATH HATYpaJIbHbIE YKCJIA, CPABHUBATHh B MPOCTEUIINX
CiIy4asix OOBIKHOBEHHBIE IPOOH, IECATUUHBIC APOOH.

COOTHOCUTH TOUYKY Ha KOOPJIUHATHOM (YHMCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €M
YUCIOM M M300pa)kaTh HATypasbHbIE YMCIA TOYKAMU HAa KOOPJAWHATHOUW (YMCIIOBOIN)
IIPSIMOU.

Bemonuares  apudMernueckue — IEWCTBUS € HATypaJbHBIMU  YHCJIaMH,
C OOBIKHOBEHHBIMU JAPOOSIMHU B TIPOCTEUIIINX CITyUasiX.

BrINosHATE TPOBEPKY, NPUKUJIKY PE3YIbTaTa BIUUCICHUM.

OKpyrasTh HATypaJbHbIE YHCTA.
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PemieHne TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHMM CIIOCOOOM U C IOMOIIBIO
OpPraHHW30BAHHOIO KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, cogeprkanme 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIMYUHBI: CKOPOCTH,
BpEMSl, paCCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3allMCH, CXEMbI, TAOIHIbI, 0O003HAYEHUS NPH PEIICHUU
3ajau.

[lonb30BaThCd OCHOBHBIMHU E€AMHHUIIAMU HM3MEPEHUS: LIE€HBI, MAcChl, PACCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAKATh OJITHU €IUHULIbI BEIMUUHBI UEPE3 APYyTHUE.

W3Bnekatb, aHaIM3UpOBaTh, OICHMBATh HH(POPMAINIO, MPEICTABICHHYIO
B Ta0iMIile, Ha CTOJOYATON auarpamme, MHTEPIPETUPOBATh MPECTABICHHBIC JaHHBIE,
UCIT0JIb30BATh JaHHbIC [TPU PEILICHUH 3a]1a4.

Harasanas reomerpust

ITonb30BaThCA r€OMETPUYECKUMU MTOHATUSAMHU: TOUKA, IIPsAMasi, OTPE30K, JIy4, YroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTs mNpUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEKIUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrons30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIVIAMH: BEpPIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKaMU: YIroJl, BEPIIHHA, CTOPOHA, JUArOHAJIb, C OKPYKHOCTBIO: pajuyc,
JTUaMeTp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUUYECKHE PUTYPHI HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISI U IUHEUKH.

HaxoauTh HOIUHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOLIBIO

JMHENKH, CTPOUTH OTPE3KHU 3aAaHHOU IJTMHBI; CTPOUTH OKPYKHOCTbH 3aJJAaHHOTO pajinyca.

Hcnonb3oBaTh CBOWMCTBA CTOPOH W YIVIOB MNPSMOYTOJbHUKA, KBajpaTa sl UX
MIOCTPOEHUS, BBIYMCIICHHS IUIOIIAIN U IEPUMETPA.

Bbluucnsate nepuMeTp W IUIOWIAAL KBajapaTa, NpsIMOYTOJbHUKA, Quryp,
COCTABJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM YHcCIie GUryp, n300paxEHHBIX Ha KJIETYATOU
Oymare.

ITonb30BaTbCd OCHOBHBIMM METPUYECKUMHU E€IUHULAMU HW3MEPEHUS JJIMHBI,
IUIOIIAM; BBIPAXKAaTh OJIHHU €IMHULIBI BEJIMYHUHBI YEPE3 IPYyTHE.

Pacno3naBaTe mapaienenunesn, KyO, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUSI, HAXOIUTh U3MEPEHUS Mapalulesienumea, Kyoa.

Boruncnsate 00bEM KyOa, mnapajuienenunena Mo 3aJaHHBIM  HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMHU U3MEpPEHUs 00bEMa.

Pemate HecnoXHbIE 3a/layd  Ha HW3MEPEHHE TIEeOMETPUYECKUX  BEIHYMH
B IPAKTHUUYECKUX CUTYyaIHsIX.
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[IpeameTHBIC pE3yabTAaThl OCBOCHHUS MPOTPAMMBlI YYEOHOTO Kypca K KOHITY
oOyueHus B 6 Kiacce:

Yuciia 1 BbIYUCICHUSA

3HaTh M IIOHUMAaTh TEPMHUHBI, CBS3aHHBIE C pA3IMYHBIMU BUIAMHU YHCEI U
criocobaMy UX 3amlucH, MEPEeXOIUTh (€CITH 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHBATh U YIIOPSIOYMBATS LIEJIBIE YUCIIA, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH,
CpPaBHHBATh YMCJA OJTHOTO M Pa3HBIX 3HAKOB.

BrImonHsATe, coueTasi yCTHbIE M MUCbMEHHBIE IPUEMBI, apu(MeTHIECKUE TeHCTBUA
C HaTypaJbHBIMU W II€JIBIMM YHCJIAMHU, OOBIKHOBEHHBIMH M JECATHUYHBIMH APOOSIMH,
ITOJIOKATEJIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

BBIUNCHATE 3HAYEHUS YHCIOBBIX BBIPAKEHUM, BBINOJHATH NPUKUIKY M OLEHKY
pe3ysibTaTa BBIYMCIECHUH, BBIIOJIHATh MPEoOpa3oBaHMsI YHUCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX IEUCTBHIA.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMCJIa TOYKAMU Ha KOOPJAUHATHOM MPsIMON, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPJAWHAT C KOOPAUHATAMH 3TOU
TOYKHU.

OKpyIJITh LENbIe YUCIIa U JECATUUHBIE APOOU, HAXOAUTh NPUOIMKEHUS YUCEIL.

YucioBbie M OyKBEeHHbIE BHIPAKEHU S

[TonumaTe W ynoTpeOJsATh TEPMHHBI, CBSI3aHHBIC C 3alKMCBIO CTEIEHU 4YHUCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIUUCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHH,
COJIEpIKaIllUX CTETICHHU.

[Tonp30BaThCs TpPU3HAKAMM JEIMMOCTH, PAaCKJIAbIBaTh HATypajbHbIE 4YHCIA
Ha MPOCTHIE MHOXKHUTEIIHU.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOIICHUS.

Ucnonb3oBath OyKBBI AJisi OOO3HAYEHUS YUCEN TPU 3alUCU MaTeMaTU4eCKUX
BBIPAXKEHUN, COCTaBJISITh OYKBEHHBIC BbIpaxK€HUSI U (OPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX BBIPQXCHUM, OCYIIECTBIIAS HEOOXOIUMBIC TTOACTAHOBKHU M IIpeoOpa3oBaHusI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKcTOBBIX 32124

Pemaths MHOTOIIarOBbIE TEKCTOBBIE 33Ja4H apU(PMETUUECKUM CIIOCOOOM.

Pemarp 3amaun, cBA3aHHBIE C OTHOIIEHHEM, MPOMOPLUOHAIBHOCTHIO BEJIMYUH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4M Ha APOOH U TIPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, I€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTENILHOCTb, BpeMs,
o0béMa paboThl, HCHOJIB3Ys apumeTuyecKkue JeHCTBUS, OLEHKY, MNPUKUAKY,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOUINX BETUYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHUS TI0 YCIOBUIO 33a4H.
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W3Bnekats nHPpOpMAIIHIO, TPEICTABICHHYIO B TaOIUIIaX, HAa JUHEHHOM, CTOJI0UaTON
WM  KPYroBOM JuarpaMmax, HHTEPOPETUPOBATh  MPEACTABICHHBIE  JIaHHBIE,
MCIOJIb30BaTh JAHHBIC IPU PEIICHUM 33/1a4.

[IpencrapisaTh WHGOPMAIIUIO C TMOMOUIBIO TaOJUWIl, JUHEHHOW M CTOJOYATOM
JIAAarpaMM.

Harasignas reomerpust

[IpuBoauTh, mTpUMEPHl OOBEKTOB OKPYXAIOIIEr0 MHpa, HMEmuX (opmy
U3YYEHHBIX T€OMETPUUYECKUX TIIOCKUX M MPOCTPAHCTBEHHBIX (UTYD, TPUMEPHI PABHBIX
U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCIIOPTUPA HA HEIIMHOBAHHOU U
KJIeT4aTol Oymare M3y4deHHbIE IJIOCKHE TeoMeTpuueckre (Urypsl U KOH(UTrypaiuwu,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbCcs TEOMETPUUECKUMH TOHATHUSMU: PABEHCTBO (UTYp, CHMMETpHS,
UCIIONb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCb CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTs BeIMUMHBI YTIIOB U3MEPEHNEM C IOMOIIBIO0 TPAHCTIOPTHPA, CTPOUTH YTJIIbI
3aJJaHHOW BEJIMYMHBI, IOJIb30BAThCSl MPU PELIEHUM 33/Jad TIpadyCHOM MEpoil yIJoB,
pacro3HaBaTh Ha YEpTEKaxX OCTPBIN, MPSAMOI, pa3BEPHYTHIN U TYNOMN YIJIBIL.

Beruncnate MHY  JIOMaHOW, TIEPUMETP MHOTOYTOJbHHMKA, TOJIh30BATHCS
€IMHULAMU W3MEpPEHUs JUIMHBI, BbIpaXkaTb OJHU €AUHUIIBI WU3MEPEHUs [UIMHBI Yepes
Ipyrue.

HaxomuTb, uCIosib3ysi 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKAY IBYMs
TOYKAMH, OT TOUKH JI0 TIPSIMOM, JJTMHY ITyTH Ha KBaJIPaTHOM CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pazOueHnne Ha  TPSIMOYTOJBHUKH, Ha  pPaBHbBIE burypsl, JOCTpauBaHuE
70 TPSIMOYTOJIbHUKA, TOJb30BAaThCS OCHOBHBIMU €IMHUIAMHU H3MEpPEHUs IUIOIAIH,
BbIpaXaTh OJHU €IUHUIIBI U3MEPEHUS IUIOLAAN Yepe3 IpyTrHe.

Pacrio3HaBaTh Ha MOJENAX M H300paKEHUSX MUPaMHIy, KOHYC, LMJIMHIP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakaTs Ha KJIeT4aTol Oymare mpsiMOYyTroJIbHBIN MapaslieeuIne].

Beruncnate 00b€M TPSAMOYTOJNBHOTO MapajieNienumneaa, Ky0a, IMOoIh30BaThCs
OCHOBHBIMU €MHHIIAMU U3MEPEHUS 00bEMA;

Pemarb HecloXHBIE 3aJaud Ha HaxOXICHHE T'€OMETPUYECKHUX BEJIUYMH
B IPAKTHUUYECKUX CUTYyaIHsIX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIACC
HaumenoBanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HartypansHbie uncna. 43 Hecarnunas Yurarth, 32alIUCHIBATH, CPABHUBATDH HATYPAJIbHbBIC YHCIIA;
[lelicTBHS ¢ HATYpaTbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAJIaraTb M 00CYKIaTh CIIOCOOBI YIIOPSIOUYMBAHUS YHACEIL.

qHCJIaMHU

Psan HaTypanpHBIX
YHUCE.
HarypansHbii psa.
Yucno 0.
Harypanbnsbie yucia
Ha KOOPAWHATHOU
MPSIMOU.
CpaBHeHue,
OKpPYIJICHUE

HATypaJIbHBIX YU CETL.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI TPU CII0KEHU U
U YMHOEHUH,
CBOMCTBA €IUHHIIBI
MIPU YMHOKEHUHU.

M300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBaTh cBOMCTBA HaTYpaJIbHOTO psifa, ynucen 0 m 1
IIPU CJIOKEHUU U YMHOXKEHUU.

Hcnosb30BaTh NPaBUIIO OKPYTIIEHUS HATYPaJIbHBIX YUCEN.
BoinoiHATHL apupMeTHyecKue 1ecTBUS C HATyPAIbHBIMU
YHUCJIAMH, BBIYMCJISATh 3HAYEHUS YUCIOBBIX BbIPAXKEHUIN

CO CKOOKaMH U 6e3 CKOOOK.

3anuceIBaTh NPOU3BEICHNE B BUJE CTEIICHU, YUTATh
CTENEHU, MCMOJIb30BATH TEPMHUHOJIOTHIO (OCHOBAHUE,
MIOKAa3aTellb), BBIYUCIAATH 3HAYECHUS CTECIICHEM.

BbInoJHATH NIPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPAKEHUI, MPEAJIATaTh U IPUMEHATHh NPHUEMbI IPOBEPKH
BBIUYKCJICHUN.

Hcnoab3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTEILHOE U
coueTaTeIbHOE CBOMCTBA CIIOKEHUS M1 YMHOXKEHUS,
pacIpeneauTeNbHOE CBOUCTBO YMHOXKEHNUS; GOPMYJIMPOBATH
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ITepemecTurensHOE
Y COYETATEIbHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jemurenu u
KpaTHBIE YUCTIa,
Pa30KEeHNE YUCa
Ha MHOKHUTEJIH.
Henenue

c ocrtatkoM. [IpocTteie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypajibHbIM
TOKa3aTeJIeM.
HucoBbie
BBIPAYKCHHUS;
MOPSIAOK IEUCTBUM.
Penienue TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUe

U IPUMEHATH NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB apuU(PMETHUECKUX JICHCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, POPMYJIUPOBATH 0000 IIIEHUSA U
BbIBO/IbI 10 PE3YJIbTATAM ITPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyJIHPOBATH ONPeIeJIeHUs JICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKUCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKWTEIN; HAXOAUTb OCTATKHU OT AEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MaTeMaTUu4YeCKHe NPeIJI0KEHUS

C IIOMOIIIBIO CBA30K «W», KHIIN», «ECIIH. .., TO...)».

Pemath TekCTOBBIE 3a/1a4u apU(PMETHIECKUM CIIOCOOOM,
HCNO0JIb30BATh 3aBUCUMOCTH MEXK/y BEIMUMHAMHU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1[€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3aa4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIYy BEJIMUNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaupoBaTh X011 pEIICHUS 3a/1a4U C IOMOILIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC U
MOKYIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpuruyecku oneHMBaTH NOJyYEHHBIN pE3yJIbTAT,
OCYILLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSI OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a1a4u ¢ momoIipo nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETUKI

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsimas,
OTPE30K, JTyY.
Jlomanas.
N3mepenune nyiHbI
OTpE3Ka,
METPUYECKHUE
€IMHULIBI
W3MEPEHUS JJIUHBI.

OKpy HOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBI.
W3mepenne yrios.

Pacno3naBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, 1 M300PaKaTh C IOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, JOMaHY0, OKPYHOCTb.

Pacno3naBath, NPUBOAUTH NPUMeEPbI 00BEKTOB peaTbHOTO
MUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYp, OLEHUBATH UX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 IOCTPOEHHUSI K U3MEPEHUSI: H3MEPATH JJIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 33JJaHHOM JJIMHBI, YTOJ,
3a/ITAHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTpE3KH, CTPOUTH OKPY’KHOCTb 33JJaHHOI'O pajnyca.
N3006paxath KOHPHUTypaLHH TEOMETPUIECKUX (PUTYP

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEH HA HEJIMHOBAHHOMN U
KJIeT4aToi Oymare; npeajiaraTb, ONMChIBATH U 00CYKAATH
CI0CO0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBaTh M H300pakaTh Ha HEJIMHOBAHHOW U
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[IpaxTrueckas
paboTta
«ITocTpoenne
YTIIOB»

KJIeTYaTO OyMare npsiMoM, OCTPbII, TYNOM, pa3BEPHYTHIN
YTIIbl; CPABHUBATH YIJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAXKATh JUIMHY B PA3JIMYHBIX €IUHULIAX U3MEPEHUSL.
HccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys
1U(pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpO0OHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBIYMTAHUE
O0OBIKHOBEHHBIX
npo0Oeit. CMmerranHas
JIpo0b. YMHOKECHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienue TeKCTOBBIX
3aJ1a4, COJep KaIluX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMEeTHON (opMe,

C ITOMOILIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JPOOBIO.

YurTaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxath 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NMPSIMOK; MCIOJAb30BATH KOOPIMHATHYO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

@®opMyIHPOBaTH, 3aIUCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOb B BUI€ HEMPaBUILHOM U
BBIJIEIISATH 1IETYI0 YacTh YKCIIa U3 HENPaBUILHON APOOH.
BoinoHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMH JPOOSMYU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[IpumeneHue OyKB
JUISL 3aIHACH
MaTEeMaTUYECKUX
BBIPAKEHUU U
MIPEIJIOKECHU N

apu(PpMETUICCKUX JEHCTBUN JJI PAITHOHATA3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YyJIbTaTa BHIYUCICHUH;
NpeaIaraTb U MPUMEHATh NPUEMbI IPOBEPKHU BHIYUCIICHUIA.
IIpoBoauTH McCIeI0BAHUS CBONCTB APOOECH, OTUPAsCh

Ha YHCIIOBBIE SKCTIEPUMEHTHI (B TOM YHCJIIE C TOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

0 ApO0sIX, IPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.

Pemarts TeKCTOBBIC 33/1a4, CO/IEpKAIUE IPOOHBIE TaHHBIC, U
3a71a4M Ha HaX0XKJACHHUE YaCTH LEJIOT0 U LEJIOro MO €ro YacTH;
BbISIBJISITH MX CXO/JICTBA U Pa3JINYUs.

MopaeaupoBarh X0 PEIICHU 3aa41 ¢ TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTh, pa3dupath, OLEHUBATDH PA3INYHbBIC PEIICHNUS,
3allMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYUYCHHBIN PE3YyJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OITNOKH.
3HAKOMHUTBCS C UCTOPHUEi pa3BUTHS apUPMETUKN

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTsIpEXYroIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTUIO, H300PaKATH

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

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAPaTa,

24



®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

HAa HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
IImomane n
TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€ AMHUIIBI
V3MEPEHUS
TTOIIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIBbHUKA, OLCHUBATH UX JIMHENHBIE Pa3MEPBI.
BoI4ucjsTh: IEpUMETpP TPEYTrOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJIETYaTOW Oymare KBajaparT u
MPSAMOYTOJIBHUK € 3aJaHHBIMU JUIMHAMU CTOPOH.
HcciienoBats cBOMCTBA IPSIMOYTOJIbHUKA, KBaIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CpPaBHUBATh CBOMCTBA KBAJpaTa U MPSMOYTOJIbHUKA.
Koncrpynposats MaTeMaTH4YeCKHE MPEAT0KECHUS

C ITOMOIIIBIO CBSI30K «HEKOTOPBI», «11000i1». PacmoznaBath
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHNSI O MHOTOYT'OJIbHUKAX,
NPUBOINTH NPUMEPHI U KOHTPIPUMEPHI.

HcciienoBars 3aBUCMMOCTD IIJIOIIAIHA KBaApaTa OT JJIMHbI
€ro CTOPOHBL.

HUcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU IS IOCTPOCHUS
¢buryp; pazdouBaTh IpSIMOYTOJBHUK HAa KBAJPATHhI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
IPSIMOYTOJIBHUKOB U HAXOAUTh UX IUIOIIA/b, pa30uBaTh
Gurypsl Ha IPSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IIJIOILA/b.

BripaxaTh BeJIMUMHY IUIONIAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MED, IOHUMATDH U
HCIO0JIb30BATH 3ABUCHMOCTH MEXIy METPUYECKUMU
eAVMHULAMU U3MEPEHUS IIJIOIIAIN.

25



®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIAN U
NepUMeTpa B MPAKTUIECKUX CUTyalusax. PemaTs 3agqauu

U3 peajbHOU KU3HH, MPeAJIaratb H 00CyKIaTh pa3TudHbIe
CIOCO0BI PEIICHUS 3a/1a4

JlecsaTuaHbIE IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JIpOOeH.

Penienue TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpencraBisiTh JECATUUHYIO IPOOB B BUIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoISIBASITH €X0ACTBA M PA3JIMUMs TPABIIT apUPMETHIECKUX
JEWCTBUH C HATYPAIbHBIMU YUCJIAMU U JECATUYHBIMU
JIpoOsIMU, OOBACHSTH UX.

BoInogHaTh apudMeTHUeCKUe NeUCTBUS C IECITUIHBIMU
JpoOsSIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yiibTaTa
BBIYMCIICHUM.

IIpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alUU BEIYUCIEHUH.

I[IpuMeHATH NPABUIO0 OKPYTIJIEHHUS JIECATUYHBIX APOOECH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIAIBUTATh TMIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BbICKAa3bIBAHUM.
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PemaTh TeKCTOBBIE 33a4H, COJIEpKAIINE APOOHBIE JaAHHbBIE, U
Ha HAaXO0XKJIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITh MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 331a41 C TIOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [lpuBoanTh, pa30MpaTh, OLEHUBATH
pa3IuYHbIC PEIICHHUS, 3aIIUCH PEIIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBath IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsX.

Kpuruyecku oueHuBaTh I0OJy4YCHHBIN PE3YIbTAT,
OCYULIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETUKI

Harnsinnas reometpusi.
Tena u purypsi
B IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o6pakenue
MHOT'OTPaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJl.
[IpsAMOYTOJIbHBIN
napajuiejenumnes,
ky0. Pa3BépTku kyOa
Y Mapajuiesenuesa.
IIpakTnyeckas
pabota «Pa3BépTka
KyOay.

O0nBEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPYKaKOLIEeM
MHpe IPSMOYTOJIbHBIN Mapalienenunea, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCIOJIb3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTHL NpUMeEPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

N300pakaTh Ky0 Ha KJIeTUaTON OyMmare.

HccnenoBathb cBoiicTBa Ky0a, MIPSIMOYTOJIbHOTO
napajuie’enunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa U
napaenenuneaa. MogeanpoBathb Ky0 U napajuieiaenunes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJIETIUPOBAHUSL.
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PSIMOYTOJIBHOTO
napasulesIenuIne1a

HaxoauTs n3MepeHus, BBIYUCIAATH IUIONIA/1b TOBEPXHOCTH;
00bEM Ky0a, MPsMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh M 000CHOBBIBATH THIIOTE3Y.
Ha0Juronath 1 NPOBOAUTH AaHAJOTUM MEX]Y TOHATUAMHU
Iomaau 1 00bEMa, epuMeTpa 1 IoIaau HOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOT'PaHHHKAaX, MPUBOAUTH NPUMEPBI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BbICKA3bIBAaHUM.
Pemars 3a1a4M U3 peasIbHON KU3HU

[ToBTOpEeHuE U 0000IICHHE

10

IToBTOpEHue
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHUS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIE U JECATUYHbBIC IPOOH,
BBITNIOJIHATH PE0OPA30BAHMS YHCET.

Bri0upaTh cn10cod cpaBHEHNsI YU CETl, BBIYUCIICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JCHUCTBUIN

JUISL pallMOHAIU3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTSUCTBUM U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCIICHUIM.

Pemars 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [T PELICHUS 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Pemarts 3agaun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIOCO0BI PEUICHHUS 3a/1a41, BBIOMPATh PAllHOHAIbHBIN
C1ocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonnuectBo OcHOBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00yYaIOIIUXCs
(Tembl) Kypca 4acoB coaepKaHue

HartypanpHbie yncia 30 Apudmernueckue BoinosiHsaTh apudMeTnyeckne aeiicTBUS C MHOTO3HAYHBIMU
JeHCTBUA HaTypaJbHBIMU YUCJIaMHU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HaTypaJbHBIMHU 3HAYEHMS BBIPKECHUH, COJEpKAIINX CTEIICHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUI YMCIOBBIX
BBIPKECHMUSI, BBIPAKCHUI, MPUMEHATH NPHUEMBI IPOBEPKHM PE3yiIbTaTa.
MOPSZIOK IEMCTBUH, Hcnoab30BaTh NPU BLIYUCTEHUAX [TEPEMECTUTEIBHOE U
HCITOJIb30BaHHE COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,

cko0ok. OKpyryieHHe
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMH JEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocTh CyMMBI U
MIPOU3BEACHUS.
Jenenune

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a71a4

pacnpeenuTeNbHOe CBOWCTBO YMHOKEHNSI OTHOCUTENIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUYECKUX JACHUCTBUM.
HccnenoBath 4ynciIOBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCIJIOBBIE SKCIIEPUMEHTHI, BBI/IBUTATh U 000CHOBBIBATH
rUNoTe3bl.

®opMyJIMpPOBATH ONpPeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro AEAUTENS U HAUMEHBIIETro 00IIEero
KpPaTHOTO, IPOCTOTO M COCTABHOTO YMCEIT; MCTIOIh30BaTh ATH
MOHSITUS MIPH PELICHUHU 3a]1a4.

IIpuMeHsATH aJITOPUTMBI BEIUKCIIEHUS HAMOOJBIIET0 00I1IEero
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3IOKEHHUS YHCIIa Ha MIPOCThIE MHOXKUTEIIH.
HccaenoBathb ycinoBUs 1eIUMOCTA Ha 4 U 6.

HccaenoBartp, 00cyxaarb, GopMyJIMpoBaTh U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYyMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YUCEJ, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YHCEIL.

HccaenoBaTh CBOMCTBA JETMMOCTH CYMMBI M IPOU3BEICHUS
YHUCEN.

IIpuBoaUTH NpUMeEPHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx 4ucell, ONMPOBEPraTh HEBEPHBIEC YTBEPKIACHUS
C IIOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHeE MPeIJI0KEHUS

C IIOMOILBIO CBSA30K «W», «KUJIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 3a1a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPHUAHTOB.

MoaeanpoBarb X0 PELUICHUS 3aa4M C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JITUYHBIC PEIICHNUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHUBaTh NIOJYUYCHHBIN PE3yJIbTaT, HAXOAUTh
OIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsguas reomerpus.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
npsiIMBbIE.
Paccrosnue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX MHHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJeTyaTol Oymare JBe NepeceKaroImecs
IIPsIMBIE, 1BE NTapaJUICIbHBIC NIPSIMBIE, CTPOUTH IIPIMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

NEPIEHANKYISIPHYIO TAHHOU.

IIpuBoauTh NpUMeEpPHI NAPALIETBHOCTH U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOIOYrOJIbHUKAX NEPIEHAUKYIISAPHBIE U
napajuienabHble cTOpoHbl. M300pasaTh MHOTOYTOJIbHUKH

C HapaJuIeJIbHBIMU, IEPIECHANKYJIIPHBIMU CTOPOHAMM.
Haxoaurhb paccTossHUE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, IJIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue apooei.
CpaBHeHue u
YIOPSIOYMBAHUE
Tpo0ei.
Hecstuunbie npodu
U MeTprUecKas
cucTeMa Mep.
Apudmernueckue
JICVUCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YNOPSA0YMBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHUS IpoOeH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHMH, MPU BhIUUCICHUSIX. MCMOJIB30BATH JIECSITUYHBIC
JpoOH IMpu MpeoOpa30BaHUH BETUYNH B METPHUCCKOM
CUCTEME Mep.

BoinosHaTh apudpmMeTnyeckue 1eHCTBUS

C OOBIKHOBCHHBIMH U JICCITUIHBIMU JIPOOSIMHU.

BoeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOIHSTH
npeodpazoBaHusl 1podeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETUUECKUX JCHCTBUH JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBiasiTh OTHOIIEHUS U TPOTIOPIIUH, HAXOAUTH
OTHOIIIEHUE BEJIUYHH, JIIUTh BEJIMUUHY B IAHHOM
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OTHOILICHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TondaTHe npoueHTa.
Brrancnenune
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOIICHTY.

Pemienune TekcTOBBIX
3a7a4, CoOAEepKaIuX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOILICHUMU.
Haxoauth 3KcnIepUMEHTAIbHBIM IIyTEéM OTHOILLICHUE JJIMHBI
OKPYKHOCTH K €€ 1hUameTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BEITUIMH,
HAXOJUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ysl MacIiTao.

OO0BbSACHATD, YTO TAKOE MPOIEHT, YIOTPEOISATH 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOIEHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuncasiTh NPOLEHT OT YKCIA U YUCIIO TIO €r0 NPOIICHTY.
Oxpyrasth 1poOU U TPOLICHTHI, HAXOAUTH MPUOTUKEHUS
quced.

Pemartsb 3a1a4m Ha YaCTH, TPOLIEHTHI, MPONOPLIUH,

Ha HaXOXJICHHE IpoOu (MPOIIEHTa) OT BEIMYUHBI U BETUYHHBI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT apyrou. IlpuBoauTs,
pa3dupaTh, OUEHUBATH PA3JINYHBIC PEIICHUS, 3aIUCU
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs uHGOPMANMIO U3 TAOJIUIl U AUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeeNsTh HanOOJbIee U HANMEHbBIIICE

U3 MIPEJCTABIICHHBIX JIAHHBIX

Harnsgnast reometpusi.
Cummetpus

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETPHHI.

Pacno3naBaTth Ha yepTeKaxX U U300pPAKCHUIX, H300PAKATD
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpaxkTnueckas
paborta «OceBas
CUMMETPUSD.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTbh), CHAMMETPHUYHYIO JJaHHONU OTHOCHUTEIBHO
MPSIMO, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCJIe C TIOMOIBIO LHU(POBBIX PECYPCOB.

HccaenoBath cBOMCTBA U3yUEHHBIX (QUTYD, CBA3aHHbBIE

C CUMMETpPHEM, UCIIOJIb3YS SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/JIEIUPOBAHHUE.

O00CHOBBIBATBH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYD

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTHYECKHUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YHUCIIOBbIE
MOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HaXOXJICHUE
HENU3BECTHOTO

Hcnoan3oBaTh OYKBBI 7151 0003HAYCHUS YMCETI, TP 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 33J]a4H.

HccienoBaTh HECIIOKHBIE YUCTIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh OYKBBI JIS1 UX 3aIKCH.

BouIuucasiTh 4UCIIOBOE 3HaUYCHHE OYKBEHHOTO BBIPAXKECHUS
MIPU 33JIaHHBIX 3HAYCHUSIX OYKB.

3anucbiBaTh POPMYJIBI: IEPUMETPA U TUIOILAIN
MPSIMOYTOJILHUKA, KBaJIpaTa; AJIMHBI OKPY>KHOCTH, TUIOIIA TN
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (POopMYyJIaM.
CocTaBasth popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJIMYE€CTBO, CTOUMOCTh; IPOU3BOUTEIBLHOCTD, BpEMS, 00bEM
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KOMITOHEHTA. paboThI; BBEIOIHATH BBIYUCIICHHUS IO 3TUM (OopMyJiaM.
DopMyJsl Haxoauth HEM3BECTHBIN KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsgaas reomerpus. 14 YeThIpEXYTroNIbHUK, M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTU MIPUMEPBI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMH:
[IpssMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
TMaroHajeH.
W3mepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnowmane ¢urypsl.
dopmyIibl
IIEpUMETpA U

I (O1EN
IPSAMOYTOJIbHUKA.
[Tpubnmxeénnoe
U3MEPEHNUE IUTOIIA N
duryp.
[IpakTrueckas

CTOPOHAaMHU, MPSMBIMU YTIIAMU U JIP., pABHOOEIPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh CoCoObI,
AJITOPUTMBI ITIOCTPOCHHUS.

HccnenoBath, UCIIONIB3YS SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYIOJIbHUKA, KBaJIpaTa,
pa30uBaTh HA TPEYTrOJbHUKUA. OOOCHOBBIBATDH, ONPOBEPTraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIBHUKE, KBaJApaTe, paClO3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHMUS.

N3mepaTh ¥ CTPOUTH C MOMOUIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
PaCNo3HaBaTh OCTpPbIE, IPSMBIE, TYIbIE, Pa3BEPHYTHIE YIJIbI.
Pacno3naBaTth, M300paxkaTh OCTPOYTOJIbHBIN, MPSIMO-
YTOJIbHBIH, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJIbHUKH.

Bb1uncjasaTs nepuMeTp MHOTOYTOJIbHUKA, TIJI0IAb
MHOTOYT'OJIbHUKA pa30MeHNEeM Ha MPSIMOYTOJIbHUKH,
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pabora «ITnomanas
KpyTa»

Ha paBHbBIC PUTYPBI, UCTIOJIH30BaTh METPUUCCKUEC €AMHUIIBI
M3MEPEHUS JIJIMHBI U TUIOIIA]IN.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
IJIOMIACH Ha KJIeT9aTol Oymare, mpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIbHBIC YMCJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Motyisi. YuciaoBbie
MIPOMEXYTKH.
IonoxuTtenpHbBIC U
OTpHULIATETLHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBHBIX 1
OTPHULIATEITLHBIX
YHCe.
Apudmerndeckue
JICUCTBUS

C MOJIOKUTEIIHbHBIMU
U OTpHUIlATEIbHBIMHU
YHUCJIaMH.

Pemenue TeKCTOBBIX
3aJ1a4

IIpuBoAMTH NPUMeEPHI UCTIOIBL30BAHUS B pEATIbHOM )KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJ0KUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCIOBOM MPSAMOH,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH NIPaBWJIA CPABHCHUS, YIIOPAAOYMBATD LICJIbIE
YUCIIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIMPOBATH MPABMUJIA BEIYMCIICHUS C TTOJIOKUTETbHBIMU
Y OTPUIATEILHBIMU YACJIAMH, HAXOAUTHh 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX TEUCTBUA

C MOJIOKUTEJIbHBIMU M OTPULIATEIbHBIMH YACJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM M MPOU3BEICHUIM
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[IpencraBieHne qaHHBIX

[IpssmoyronbHas
cUCTeMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
CronGuaTsie U
KpYTOBbIC
JUarpaMmel.
[IpakTrueckas
pabora «Iloctpoenue
arpamMmm.
Pemenne TekcToOBBIX
3a/1a4, CoAEepKaIInX
JTaHHBIE,

O0BbSACHATH M WIIOCTPUPOBATH NOHATHE ITPAMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT Ha INIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI04YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALUIO,
MPECTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7]a4 U3 peajbHON KU3HU

IIPEACTaBJICHHBIC

B Ta0IUIIAX U

Ha 1yarpammax
Harmsannas reometpus. [IpssmoyrosbHBIM PacnosnaBarth Ha yeprexax, pUCYHKAX, ONMUCHIBATH
@urypsl B IPOCTPAHCTBE napajuleIeuIes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pa!kKaTh UX

KyO, mpu3ma,
nupamMua, KOHycC,
IWIAHID, TIap U
chepa.
Nzobpaxenue

OT PYKH, MOJIeJIMPOBATH 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTs NpuMepbl 00HEKTOB OKPYKAIOIIETO MHUPA,
UMeImuX (HOPMbI HA3BAaHHBIX TEJ.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHUE, BBICOTA, PAJANYC U TUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJIeJIeH
IIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€IMHULIBI U3MEPEHUS
o0BbéMa. O0bEM
PSIMOYTOJILHOTO
napajuieenunena,
Ky0a, popMyiibl
o0BéMa

H3yuaTthb, UCTIONB3YS SKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJISATH CXOACTBA U
Pa3IHYHs: MEKIY IMPAMUAION U IIPU3MON; MEKITY
LHUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBarsp pa3BEpTKH Napasuienenunena, Kyoa, npusmsl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JAHHBIC
TeJa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (K13 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U JIp.)

N3mepsaTs Ha MoAesIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JUaMeTp Iapa.

BeiBoauth popmyry o0bEMa IpsIMOYTOJILHOTO
napauleIIeuIeaa.

BoruncasaTts no gpopmysam: 00bEM MPSIMOYTOIbHOTO
napajuiesienunena, Kyoa; uCrojb30BaTh €IUHULIBI U3MEPEHUS
00BbEMA; BBIYMCIATH OOBEMBI TEJl, COCTABIIEHHBIX U3 KyOOB,
napaJyIeeNUIe 0B; pelaTh 3a1a4M C PEAIbHBIMU JTAHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3ALUS

20

[ToBTOpEHUE
OCHOBHBIX MOHSATHI
U METOJIOB KYpPCOB 5
1 6 KJIaCCOB,
0000111eHNE U
CHCTEMaTH3aIHs
3HAHUU

BbI4UCIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypallbHbIE, LIEJIbIC, TOJIOKUTEIBHBIE U OTPULIATEILHBIE
4ucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH, BBITIOJIHSTh
npeo0pa30BaHUs YUCENT U BHIPAKCHHM.

Bri0upaTh cniocod cpaBHEHUS YUCET, BBIUUCICHH,
NPUMEHSTH CBOIcTBAa apu(METUYECKUX ACHCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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PemaTh 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUSA JIJIs PEIICHUS 3a/1a4d U3 JPYTrux
MPEAMETOB.

Pemarts 3a1a4u pa3HbIMHE CIOCO0aMU, CPABHUBATD,
BbBIOMPATH CNOCOOBI PEIICHUA 3a/Ia4UH.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY PE3yIbTaTa BHIYMUCICHUM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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TEMATHUYECKOE IINTAHUPOBAHUE
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5 KJIACC
KoaugecTBo yacos DIJIEKTPOHHBI €
HauMeHnoBaHue pa3genoB U TEM nuhpoBLIE
Ne n/mt pasa Kontponshbl | IlpakTHuecku (unpp )
MpOrpaMMBbl Bcero o0pa3oBaTellbHBI €
€ paboThI € paboThI
pecypchl
1 Harypanbuble uncna. JleficTBus ¢ 43 1 bubmuoreka [JOK
HaTypaJbHBIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
) Harnsnnas reomerpus. Jluauu Ha 12 5 bubmuoreka [JOK
ILJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6muoreka [JOK
3 0o §] 48 1
PIKHOBCHIBIC POOH https://m.edsoo.ru/7f4131ce
bu6mmoreka [[OK
4 Harnsnnas reometpusi. MHOTOYTOJIbHUKA 10 1 hitps://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
5 §) 38 1
JlecATH HEIC APOGH https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpus. Tena u purypsl B 9 1 bubnnoreka [IOK
IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpeHue u 0600IEeHNE 10 1 bubmorexa [JOK
https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4 4
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6 KJIACC

KoanuecTBo 4acoB

HaunmenoBaHmue pa3xesioB 1 TEM

Ne ni/m
MPOrpamMMmbl Bcero
1 Hatypanbabie uncna 30
2 Harnsinnas reomerpus. [psimbie Ha 7
MJIOCKOCTH
3 Hpobu 32
4 Harnsannas reomerpusi. Cummerpust 6
5 Bripaxkenus ¢ OykBamu 6
6 Harnsaguas reomerpusi. @urypsl Ha 14
MJIOCKOCTH
7 [TonoxuTenbHble U OTPULIATENBHBIE YHCIIA 40
8 [IpencraBieHre qTaHHBIX 6
9 Harnsannas reomerpus. Ourypsl B 9
MIPOCTPAHCTBE
10 [ToBTOpeHnue, 060611eHNE, 20
cucTeMaTu3aIus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

bubmuoreka [{OK
https://m.edsoo.ru/7f414736

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

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

bu6mmoteka IIOK
https://m.edsoo.ru/7f414736

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f414736

bubmmoreka IIOK
https://m.edsoo.ru/7f414736
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IHOYPOYHOE IINTAHUPOBAHHUE

S KUIACC
Ne
/i Tema ypoka
1 JecstuuHas cucrema cuuciieHus. Psy
HaTypaJbHbIX YHCEI
9 Hecaruunas cucrema cuuciaeHus. Psan
HaTypaJIbHbIX YUCEl
3 Harypanbnsiit psin. Hucno 0
4 Harypanbnsiit psa. Yucno 0
5 HarypasnbHble uncna Ha
KOOpPJMHATHOM NpsMOI
5 HarypasnbHble uncna Ha
KOOpJMHATHOM NpsAMOI
7 Harypanbssle ynciia Ha
KOOpJAMHATHOM NPsMOI
8 CpaBHeHue, OKpyIJIEHHE
HaTypaJIbHbIX YUCEIl
9 CpaBHeHue, OKpyIJIEHHE
HaTypaJIbHBIX YUCEIl
10 CpaBHeHue, OKpyIJIEHHE
HaTypaJIbHbIX YUCEIl
11 CpaBHeHuEe, OKpyIJIEHHE
HaTypaJIbHBIX YUCEl
12 CpaBHeHME, OKpYyTIIEHHE
HaTypaJIbHbIX YUCEIl
13 Apudmernueckue 1eicTBUA C

HaTypaJbHBIMU YHCJIaMU

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThbI

Jara

HU3YyYCHUA

DJIEeKTPOHHbBIE

uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

bub6nmoreka [IOK
https://m.edsoo.ru/f2a0ccOc

bubmuoreka [IOK
https://m.edsoo.ru/f2a0cafe

bubnuoreka [{OK
https://m.edsoo.ru/f2a0e0fc

bubnunoreka LIOK
https://m.edsoo.ru/f2a0e2a0

bu6nunorexa LIOK
https://m.edsoo.ru/f2a0e426

bubmnoreka IIOK
https://m.edsoo.ru/f2a0ce32

bu6nmorexa LIOK
https://m.edsoo.ru/f2a0cf54

bu6nmorexa LIOK
https://m.edsoo.ru/f2a0d300

but6mmorexa [IOK
https://m.edsoo.ru/f2a0d440

bubanoreka LJOK
https://m.edsoo.ru/f2a0eaca
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14

15

16

17

18

19

20

21

22

23

24

25

Apudmernaeckue I1eUCTBUS C
HATypaJbHBIMU YUCIIAMU

Apudmernueckue 1eicTBUS C
HaTypaJIbHBIMU YHCIIAMH

Apudmernaeckue I1eUCTBUS C
HATypaJbHBIMU YUCIIAMU

Apudmernueckue 1eHCTBHS C
HaTypaJbHBIMU YHCIIAMH

Apudmerndeckue I1eUCTBUS C
HATypaJbHBIMU YUCIIAMH

Apudmerndeckue I1eUCTBUS C
HATypaJbHBIMU YUCIIAMH

CaolicTBa HyJIS NPU CIOKEHUU U
YMHOXXEHHUH, CBOMCTBA €IMHULIBI IIPU
YMHOKECHHUH

CBolicTBa HyJIS IPU CIOKEHUU U
YMHOXEHHUH, CBOMCTBA €IMHULIBI IIPH
YMHOKEHUU

[IepeMecTruTenpHOE U COYETATENBHOE
CBOMCTBA CJI0KEHUS U YMHOKECHUS,
pacnpenenuTeIbHOE CBOMCTBO
YMHOKEHUS

ITepemecTuTeNnbHOE U COYETATENBHOE
CBOMCTBA CJIOKECHHS M1 YMHOXKEHUS,
pacnpenenuTeNbHOE CBOUCTBO
YMHOXEHHUS

[lepemecTuTenbHOE U COYETATEIBHOE
CBOMCTBA CJIOKEHHS 1 YMHOXKEHUS,
pacnpeaenuTeNbHOE CBOMCTBO
YMHOXEHHS

Jlenurenu u KpaTHBIE YKCIIA,
PA3JIOKEHHE YHCIIA HA MHOKUTEIU

bubnunorexa LIOK
https://m.edsoo.ru/f2a0f5ba

bu6nmmoreka [IOK
https://m.edsoo.ru/f2a0f704

bubnunoreka LIOK
https://m.edsoo.ru/f2a0fd8a

bu6nmoreka [IOK
https://m.edsoo.ru/f2a1015e

bubnuoreka [{OK
https://m.edsoo.ru/f2al0c3a

bubnunoreka LIOK
https://m.edsoo.ru/f2a10da2

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

bubmnoreka IIOK
https://m.edsoo.ru/f2a0ef3e

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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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
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https://m.edsoo.ru/f2a0ef3e

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

I[CJ'II/ITGJ'II/I " KpaTHBIC YHKClia,
PA3JI0KCHUC YMUCJIa HA MHOXUTCIIN

I[GJII/ITGJII/I 1 KpaTHBIC YHKCJia,
Pa3I0KEHUEC Y Clia HAa MHOXHUTCIIN

Jlenenue ¢ ocTaTKoM
Jlenenue ¢ ocTaTKOM
[IpocTsie u cocTaBHbIC YnCTa

HpOCTBIC H COCTaBHBIC YHUCJIa

[Ipusnaku nenumoctu Ha 2, 5, 10, 3,
9

[Ipusnaku genumocTu Ha 2, 5, 10, 3,

9

qI/ICJIOBBIe BI)Ipa)KeHI/ISI; HOp?IIIOK
nercTBUN

LII/ICJ’IOBI)IG BI)Ipa)KeHI/ISI; HOpr}lOK
nercTBUi

YuciioBble BbIPaKEHUS; OPSATOK
nenucTBUH

Pemenne TekCcTOBBIX 3a/1a4 Ha BCe
apudmeTnyecKue AelcTBUS, Ha
JABHNXXCHHUEC U HOKYHKI/I

Pemenne TekCcTOBBIX 3a/1a4 Ha BCe
apudmeTnuecKkue AeUCTBHsI, Ha
JIBHUXXCHHUEC U HOKYHKI/I

Pemrenye TEKCTOBBIX 3a71a4 Ha BCE
apudmeTnyecKue AelcTBUS, HA
JOBHNXXCHHUC U HOKYHKI/I

Penienne TeKCTOBBIX 3a7a4 Ha BCE

bubnunorexa LIOK
https://m.edsoo.ru/f2a116b2

bu6nmoreka [IOK
https://m.edsoo.ru/f2al116c¢

bubnunorexa LIOK
https://m.edsoo.ru/f2all4fa

bu6nmoreka [IOK
https://m.edsoo.ru/f2a11a90

bubnuoreka [{OK
https://m.edsoo.ru/f2allbb2

bubmuoreka [{OK
https://m.edsoo.ru/f2a11806

bubmuoreka [{OK
https://m.edsoo.ru/f2a1196e

bubnunoreka LIOK
https://m.edsoo.ru/f2a11f18

bu6nmorexa LIOK
https://m.edsoo.ru/f2a12080

bubmmoreka IIOK
https://m.edsoo.ru/f2al23fa

bu6mmoteka IIOK
https://m.edsoo.ru/f2a0f894

but6mmorexa [IOK
https://m.edsoo.ru/f2a0f9fc

but6mmorexa [IOK
https://m.edsoo.ru/f2al21a2

bubnunorexa LIOK

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
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https://m.edsoo.ru/f2a116b2
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https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
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41

42

43

44

45

46

47

48

49

50

51

52

53

apupMeTHUecKue NeicTBUs, Ha
JBIDKEHUE U TIOKYTIKH

Pemienne TeKCTOBBIX 3aJ1a4 HA BCE
apupMeTHUecKue eicTBUs, Ha
JBID)KEHUE U TIOKYTIKH

Pemienne TeKCTOBBIX 3aJ1a4 HA BCE
apupMeTHuecKue neicTBus, Ha
JBIDKEHUE U TIOKYTIKH
KonTtponbnas pabora o Teme
"HarypayibHble 4MCla U HYJb"
Touka, npsiMasi, OTPE30K, JIyy.
Jlomanas

W3mepenue JUIMHBI OTpE3Ka,
METPUYECKUE €IMHULIBI U3MEPEHUS
JUIAHBI

W3mepenue JUIMHBI OTpE3Ka,
METPUYECKUE €IMHULIBI U3MEPEHUS
JUTUHBI

OKpy’>KHOCTb U KpYyT

OKpy’>XKHOCTb U KpyT

[IpakTuyeckas pabora o Teme
"IlocTpoenue y3opa u3
OKpYyXHOCTEH"

VYrou. IIpsamMoit, OCTpBINA, TyNOW 1
Pa3BEPHYTHIN YIUIBI

VYrou. IIpsiMo#, OCTpBINA, TYIION U
Pa3BEPHYTHIN YIUIbI

W3mepenue yrios

H3smepenue yrios

https://m.edsoo.ru/f2a12558

bubnunoreka LIOK
https://m.edsoo.ru/f2a12832

bubnunoreka LIOK
https://m.edsoo.ru/f2a12990

bu6nmoreka [IOK
https://m.edsoo.ru/f2al2cha

bubnuoreka [{OK
https://m.edsoo.ru/f2a0d54e

bubnunoreka LIOK
https://m.edsoo.ru/f2a0daee

bubmuoreka [{OK
https://m.edsoo.ru/f2a0df3a

bubnmorexa LIOK
https://m.edsoo.ru/f2a0d684

bu6mmoteka IIOK
https://m.edsoo.ru/f2a0d7e2

bu6nmorexa LIOK
https://m.edsoo.ru/f2a1302a

bubnunorexa LIOK
https://m.edsoo.ru/f2a1319c

bubnunorexa LIOK
https://m.edsoo.ru/f2al32fa

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
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54

55

56

S7

58

59

60

61

62

63

64

65

66
67
68

69
70

Hsmepenue yrios

[IpakTuyeckas pabora 1o Teme
"IlocTpoenue yriaos"

HpoOs. [TpaBuiabHbIC 1
HETpaBUWIbHBIE APOOH

HpoOs. [IpaBuibHbIe U
HETpaBUWIbHBIC APOOH

HpoOs. [TpaBuiabHbIC U
HEeNpaBUJIbHbIE JpOOU

HpoOs. [TpaBuibHbIC U
HETpaBUWIbHBIC APOOH

HpoOs. [TpaBuiabHBIC U
HEeIpaBUJIbHbIE JpOOU

OcHOBHOE CBOMCTBO ApoOU
OCHOBHOE CBOMCTBO ApOOH
OcHOBHOE CBOWCTBO Jpodu
OcHOBHOE CBOMCTBO ApoOH
OcHOBHOE CBOWCTBO Jpodu

OcHOBHOE CBOMCTBO ApoOH
OcHOBHOE CBOICTBO Ipo0Ou

CpaBHeHue npobeit

CpaBHeHue npobeit

CpaBHeHue npobeit

bu6nmoreka [IOK
https://m.edsoo.ru/f2a13476

bu6nmoreka [IOK
https://m.edsoo.ru/f2a13606

bubnunoreka LIOK
https://m.edsoo.ru/f2al3764

bu6nmoreka [IOK
https://m.edsoo.ru/f2a13c8c

bubnunorexa LIOK
https://m.edsoo.ru/f2a14146

bubmuoreka [{OK
https://m.edsoo.ru/f2a153f2

bubnuoreka [{OK
https://m.edsoo.ru/f2a15582

bubmuoreka [{OK
https://m.edsoo.ru/f2al43e4

bubnuoreka [{OK
https://m.edsoo.ru/f2al451a
bubmmoreka IIOK
https://m.edsoo.ru/f2a1463c
bubnmorexa LIOK
https://m.edsoo.ru/f2al475e
bu6mmoteka IIOK
https://m.edsoo.ru/f2a14c90
bubmmoreka IIOK
https://m.edsoo.ru/f2al4de4

bubnunorexa LIOK
https://m.edsoo.ru/f2al4f74

but6mmoreka [IOK
https://m.edsoo.ru/f2a151f4
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https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
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https://m.edsoo.ru/f2a151f4

71
72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

CpaBHenue apooeit

CrnoxkeHne ¥ BEIUNTAHHUE
OOBIKHOBEHHBIX JIpOOeit

Ci10’xeHH€e U BBIYUTAHUE
OOBIKHOBEHHBIX APOOCH

CrnoxkeHne ¥ BEIUNTAHHUE
OOBIKHOBEHHBIX JIpO0eit

Ci10)xeHH€e U BBIYUTAHUE
OOBIKHOBEHHBIX JAPOOCiH

CI10’keHHE U BBIYUTAHUE
OOBIKHOBEHHBIX JAPOOCiH

Ci10’keHH€E U BEIYUTAHUE
OOBIKHOBEHHBIX ApOOeit

Ci10’keHHE U BBIYUTAHHE
OOBIKHOBEHHBIX JAPOOCH

Cro)XeHne U BEIYUTAHHUE
OOBIKHOBEHHBIX JIpOOei

CwmemanHas 1po0b
CwmemanHas 1po0b
CwmemanHas 1po0b

CwmemanHas 1po0b

YMHOKEHHUE U IETICHHE
OOBIKHOBEHHBIX JIpO0eii;
B3aMMHOOOpaTHbIE APOOH

VYMHOKEHNE U JAeJIEHNE
OOBIKHOBEHHBIX JIpOOEii;
B3aUMHOOOpaTHBIEC TPOOH

VYMHOXKEHNE U JeJIEHNE

bubnunoreka LIOK
https://m.edsoo.ru/f2al7cc4

bub6nmoreka [IOK
https://m.edsoo.ru/f2al7e54

bubnunoreka LIOK
https://m.edsoo.ru/f2a1802a

bubnunorexa LIOK
https://m.edsoo.ru/f2al81ce

bubnuoreka [{OK
https://m.edsoo.ru/f2a1835e

bu6mmoteka IIOK
https://m.edsoo.ru/f2a1592e
bu6nmorexa LIOK
https://m.edsoo.ru/f2al5a5a
bubmmoreka IIOK
https://m.edsoo.ru/f2a15b68

bubnmorexa LIOK
https://m.edsoo.ru/f2al5e2e

bubnunorexa LIOK
https://m.edsoo.ru/f2al84e4

bubnunorexa LIOK
https://m.edsoo0.ru/f2a18692

but6mmoreka [IOK
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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

87

88

89

90

91

92

93

94

95

96

OOBIKHOBEHHBIX JAPOOCiH;
B3aMMHOOOpaTHBIE ApOoOH

YMHOXEHHUE U JIeJIeHUE
OOBIKHOBEHHBIX APOOCiH;
B3aMMHOOOpaTHBIC ApOoOH

YMHOXEHHUE U JIeJIEHIE
OOBIKHOBEHHBIX APOOCiH;
B3aMMHOOOpaTHBIC ApOOH

YMHOXEHHUE U JIeJIEHUE
OOBIKHOBEHHBIX JAPOOCiH;
B3aUMHOOOpaTHBIEC IpOOH

YMHOXEHHUE U JIeJIEHIE
OOBIKHOBEHHBIX JAPOOCiH;
B3aUMHOOOpaTHBIC IpOOH

YMHOKEHUE U IeJICHHE
OOBIKHOBEHHBIX APOOEii;
B3aMMHOOOpaTHBIC IPOOH

Penenne TekcToOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3aauu Ha ApoOu

Penienne TekcToOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3aauu Ha ApoOu

Penienne TekcTOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3aauu Ha ApoOu

Perienne TeKCTOBBIX 3a/1ad,
coaepxamux apoou. OCHOBHBIE
3a/1a4¥ Ha JpooH

Pemenne TekCcTOBBIX 3a/1a4,
conepkamux aqpoou. OCHOBHBIE
3a/1auu Ha Apoou

https://m.edsoo.ru/f2a18a20

bubnunoreka LIOK
https://m.edsoo.ru/f2a18b56

bubnunoreka LIOK
https://m.edsoo.ru/f2a19088

bubnunoreka LIOK
https://m.edsoo.ru/f2a19560

bubnunoreka LIOK
https://m.edsoo.ru/f2a196a0

bubnunoreka LIOK
https://m.edsoo.ru/f2a198da

bubnmorexa LIOK
https://m.edsoo.ru/f2al181ce

bu6nmorexa LIOK
https://m.edsoo.ru/f2a1835e

bu6nmorexa LIOK
https://m.edsoo.ru/f2a18c5a

bubnunorexa LIOK
https://m.edsoo.ru/f2al8e76

bubnunorexa LIOK
https://m.edsoo.ru/f2al8f7a
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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

97

98

99

100

101

102

103

104

105

106

107

Pemenune TeKCTOBBIX 3a/1a4,
conepkanux qpoou. OCHOBHBIC
3a/1ayu Ha ApoOH

Pemrenune TeKCTOBBIX 3a/1a4,
conepkanux qpoou. OCHOBHBIC
3a/1ayu Ha ApoOH

Pemrenune TeKCTOBBIX 3a/1a4,
conepkanux qpoou. OCHOBHBIC
3a/1ayu Ha ApoOH

Perienue TeKCTOBBIX 3a/a4,
coaepxamux apoou. OCHOBHBIE
3a/1a4d Ha Apoou

[Tpumenenue OYKB IS 3aMTUCU
MaTEMaTUYECKUX BBIPAXKCHHUH U
MpeI0KEHU I

[Ipumenenue OykB 7151 3a1IUCU
MaTEMaTUYECKUX BBIPAXKECHUN U
IIPEIIOKEHU N

KonTponbHas pabora no teme
"OOBIKHOBEHHBIE TpOoOH"

MHOroyrojapHUKH.
UYeTbIpE€XyroNbHUK, TPSIMOYTOJIbHUK,
KBaJpar

MHOroyrojapHUKH.
UeTbIpE€XyroabHUK, TPSIMOYTOJIHUK,
KBaJpar

[IpakTuyeckas pabora o Teme
"IlocTpoeHne NpsIMOYTOIBHUKA C
3alaHHBIMHM CTOPOHAMHM Ha
HEJIMHOBaHHOM Oymare"

TpeyroabHuK

bubnunorexa LIOK
https://m.edsoo.ru/f2a199f2

bu6nmoreka [IOK
https://m.edsoo.ru/f2al9c2c

bu6nmmoreka [IOK
https://m.edsoo.ru/f2alald6

bubmuoreka [{OK
https://m.edsoo.ru/f2ala2ee

bubnuoreka [IOK
https://m.edsoo.ru/f2ala3fc

bu6nmorexa LIOK
https://m.edsoo.ru/f2ala51e

bu6nmorexa LIOK
https://m.edsoo.ru/f2a16ae0

bu6nmorexa LIOK
https://m.edsoo.ru/f2al6c7a

but6mmoreka [IOK
https://m.edsoo.ru/f2al6ele

bubnunorexa LIOK
https://m.edsoo.ru/f2a16194
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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
https://m.edsoo.ru/f2a16194

108

109

110

111

112
113
114

115

116

117

118

119

120

TpeyronpHuK

[Tmomane u nepumeTp
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHUIIBI
M3MEPEHUs TUIOIAIN

[Tmomane u nepumeTp
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHHIIBI
W3MEpEHUs TUIoIAIN

[Tmomane u nepumeTp
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, €MHUIIBI
W3MEpEHUs TUIoIAIN

[lepumeTp MHOTOYroJibHHKA
[IepumeTp MHOTOYTOJIbBHUKA

Jecstuunas 3anuck Apodeit
Jecstuunas 3anuck apodei
JlecatuuHas 3anuch qpodeit
CpaBHeHuE 1eCATUYHBIX JIpoOeit
CpaBHeHUE 1eCATHUHBIX IpobOei
CpaBHEHHE IECITHYHBIX TPOOei

CpaBHEHHE IECITHYHBIX TPOOei

bubnunoreka LIOK
https://m.edsoo.ru/f2al6fe0

bubnunoreka LIOK
https://m.edsoo.ru/f2al7184

bubnunoreka LIOK
https://m.edsoo.ru/f2a17328

bubmuoreka [IOK
https://m.edsoo.ru/f2al691e

bubmmoteka IIOK
https://m.edsoo.ru/f2alb55e

bubnmorexa LIOK
https://m.edsoo.ru/f2alb87e
bu6mmoteka IIOK
https://m.edsoo.ru/f2albcfc
bu6nmorexa LIOK
https://m.edsoo.ru/f2alc49a
but6mmorexa [IOK
https://m.edsoo.ru/f2alc63e
but6mmoreka [IOK
https://m.edsoo.ru/f2alcb02

bubnunorexa LIOK
https://m.edsoo.ru/f2alcc2e
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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
https://m.edsoo.ru/f2a1cc2e

121
122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

CpaBHEHHE IECATHYHBIX IpOOCi

JIeicTBUS ¢ NECATUYHBIMU IPOOSIMU
JleficTBHSI C IECATUYHBIMU APOOSIMU
JelicTBUs C NECATUYHBIMU APOOSIMU
JelicTBUs C NECATUYHBIMU APOOSIMU
JleficTBHSI C IECATUYHBIMU APOOSIMU
JeiicTBUS C NECATUYHBIMU APOOSIMU
JleficTBHSI C IECATUYHBIMU APOOSIMU
JeiicTBUS C NECATUYHBIMU APOOSIMU
JelicTBUSI C ECATUYHBIMU APOOSIMU
JleicTBHS ¢ NECATUUHBIME IPOOSIMU
JelicTBUSI C NECATUYHBIMU APOOSIMU
JleicTBUS ¢ NECATUUHBIME IPOOSIMU
JleicTBUS ¢ NECATUUHBIME IPOOSIMU
JleiicTBUS ¢ JECATUUHBIMU IPOOSIMU
JleicTBUS ¢ NECITHUHBIME POOSIMU

JleficTBUS ¢ NECATUUHBIMU IPOOSIMU

bub6nmoreka [IOK
https://m.edsoo.ru/f2alceda

bubnunoreka LIOK
https://m.edsoo.ru/f2alcf62

bubnunoreka LIOK
https://m.edsoo.ru/f2ald174

bub6nmoreka [IOK
https://m.edsoo.ru/f2ald516

bubnunoreka LIOK
https://m.edsoo.ru/f2ald64c

bubmuoreka [{OK
https://m.edsoo.ru/f2ald750

bubmuoreka [{OK
https://m.edsoo.ru/f2ald85e
bubnunoreka LIOK
https://m.edsoo.ru/f2a1d962

bubnmorexa LIOK
https://m.edsoo.ru/f2alda7a
bubmmoreka IIOK
https://m.edsoo.ru/f2al1db88

bubnmorexa LIOK
https://m.edsoo.ru/f2ale0la

bu6nmorexa LIOK
https://m.edsoo.ru/f2alel50
bubmmoreka IIOK
https://m.edsoo.ru/f2ale268
bubnunorexa LIOK
https://m.edsoo.ru/f2ale3da
but6mmoreka [IOK
https://m.edsoo.ru/f2ale4f2
but6mmoreka [IOK
https://m.edsoo.ru/f2ale4f2
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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
https://m.edsoo.ru/f2a1e4f2

138

139
140
141

142

143
144

145

146

147

148

149

150

151

JelicTBUs C NECATUYHBIMU APOOSIMU

JleficTBHSI C IECATUYHBIMU APOOSIMU

JelicTBUs C NECATUYHBIMU APOOSIMU

OxpyrieHue AeCATUIHBIX Apo0eit
OxpyrieHue AeCATUIHBIX Apo0eit

OxkpyrieHue JecITUYHBIX Apoleit

OxkpyrieHue JecITUYHBIX Apoleit

Perienue TeKCTOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3a/1a4u Ha Jpoou

Pemrenne TekcToBBIX 3a/1ad,
coaepxamux apoou. OCHOBHBIE
3aauu Ha ApoOu

Penienne TekcToOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3aauu Ha ApoOu

Penienne TekcToBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3aauu Ha ApoOu

Pemenne TekCTOBBIX 3a/1a4,
conepkaux apoou. OCHOBHBIE
3a/1auu Ha Apoou

Pemenne TekCcTOBBIX 3a/1a4,
coniepkaux qpoou. OCHOBHBIE
3a/1auu Ha Apoou

KonTponbhas pabota no teme
"JlecsaTuaHbIe ApOOH"

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
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bu6nmoreka [IOK
https://m.edsoo.ru/f2ale5f6

bub6nmoreka [IOK
https://m.edsoo.ru/f2ale704

bubnunoreka LIOK
https://m.edsoo.ru/f2ale826

bub6nmoreka [IOK
https://m.edsoo.ru/f2aleb50

bubnunoreka LIOK
https://m.edsoo.ru/f2alec68

bubmuoreka [{OK
https://m.edsoo.ru/f2aled8a

bubnuoreka [{OK
https://m.edsoo.ru/f2alefl0

bubnmorexa LIOK
https://m.edsoo.ru/f2a1f028

bubnmorexa LIOK
https://m.edsoo.ru/f2a1f136

bubnunorexa LIOK
https://m.edsoo.ru/f2alf23a
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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
https://m.edsoo.ru/f2a1f23a

152

153

154

155

156

157

158

159

160

161

162

163

164

Mmuororpanauku. M3o0pakenue
MHOT'OIPaHHUKOB. Monenu
MPOCTPAHCTBEHHBIX TEJ

Mmuororpanauku. U3o00pakenne
MHOT'OIPaHHUKOB. Monenu
MPOCTPAHCTBEHHBIX TEJ

[IpsamoyrosibHBIN apauieenune,
KyO. Pa3Béprku kyba u
napasuiesenumnena

[IpssMOYTOIBHBIN TapauIeIeIHIIe],
KyO. Pa3Béprku kyba u
napaJuleenuneaa

I[TpakTuyeckas paboTa o Teme
"Pa3BépTka kyo6a"

O06BEéM KyOa, IpPIMOYTOIBHOTO
napaJuleenuneaa

O06BEéM KyOa, IPIMOYTOIBHOTO
napaJuieenuneaa

O06BEéM KyOa, IPIMOYTOIBHOTO
napaJuleenuneaa

O06béM Kyba, MPAMOYTOIBHOTO
napaJsenenuneaa

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METO/IOB Kypca 5 Kjacca, 000011eHne
3HAHUU

IToBTOpEHNE OCHOBHBIX TOHATHI U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HAHWI

IToBTOpEHKE OCHOBHBIX MOHATUI U
METO/IOB Kypca 5 kiacca, 00o01ienue
3HAHWUI

IToBTOpEHKE OCHOBHBIX MOHSATUN U

bubnunorexa LIOK
https://m.edsoo.ru/f2ala69a

bu6nmoreka [IOK
https://m.edsoo.ru/f2alad?a

bu6nmoreka [IOK
https://m.edsoo.ru/f2ala802

bubmuoreka [{OK
https://m.edsoo.ru/f2ala924

bubmuoreka [{OK
https://m.edsoo.ru/f2alaef6

bubnunoreka LIOK
https://m.edsoo.ru/f2alb09a

bubnuoreka [{OK
https://m.edsoo.ru/f2alb248

bu6nmorexa LIOK
https://m.edsoo.ru/f2al1f76c

bubnunorexa LIOK
https://m.edsoo.ru/f2a1f924

bubnunorexa LIOK
https://m.edsoo.ru/f2alfaaa

bubanoreka LJOK
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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
https://m.edsoo.ru/f2a1faaa

165

166

167

168

169

170

METOJIOB Kypca 5 Kiacca, 00001eHue
3HAHUM

[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
METOJIOB Kypca 5 Kiacca, 00001eHue
3HAaHUM

[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
METOJIOB Kypca 5 Kiacca, 00001eHue
3HAHUM

WroroBas koHTposibHAsA paboTa

[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
METOJIOB Kypca 5 kiacca, 06001ieHue
3HaHUU

[ToBTOpEHKE OCHOBHBIX MIOHATHH U
METOJIOB Kypca 5 kiacca, 00001eHne
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJ/IOB Kypca 5 Kjacca, 000011eHue
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170
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https://m.edsoo.ru/f2alfc08

bubnunoreka LIOK
https://m.edsoo.ru/f2alfeec

bubnunoreka LIOK
https://m.edsoo.ru/f2a200a4

bubnunoreka LIOK
https://m.edsoo.ru/f2a201f8

bubnunoreka LIOK
https://m.edsoo.ru/f2a20388

bubmuoreka [{OK
https://m.edsoo.ru/f2a2069e
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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

6 KIIACC

Ne i/

10

11

12

13
14

Tema ypoka

Apudmernueckue 1eicTBUA C
MHOTO3HaYHBIMH HATypPaJIbHBIMH YHCIAMH

Apudmerrdeckue I1eHCTBUS C
MHOTO3HAaYHBIMU HATYPAJIbHBIMU YUCIIAMHU

Apudmerndeckue neicTBHs ¢
MHOTO3HaYHBIMH HATypPaJIbHBIMH YHCIAMH

Apudmerndeckue I1eHCTBUS C
MHOTO3HAaYHBIMU HATYPAJIbHBIMU YUCIIAMH

Apudmerndeckue I1eHCTBUS C
MHOTO3HAaYHBIMU HATYPAJIbHBIMU YUCIIAMH

Apudmernueckue IeiCTBUS C
MHOT03HAaYHBIMU HaTYPAJIbHBIMH YHCIIAMU

Yucnosele BbIpaXXEHUs, IIOPSAIOK IEUCTBU,
HCIIOJIL30BaHNE CKOOOK

Hucnossle BEIPAKEHHUS, TOPSAIOK AEUCTBUM,
UCIIO0JIb30BaHUE CKOOOK

YucnoBele BhIpaXEHUs, IIOPSAIOK IEVCTBU,
HCIIOJIL30BaHME CKOOOK

UucnoBble BEIpaXKEHUs, MOPAIOK ICHUCTBUIA,
HCITOJIb30BaHHUE CKOOOK

UucnoBble BEIpaXKEHUs, MOPAIOK ICHUCTBUIA,
HCITOJI30BaHHUE CKOOOK

OKpyrJIeHHE HaTypaJIbHBIX YHCEIT

OxkpyriieHne HaTypalbHbBIX YUCEI
OxkpyriieHne HaTypalbHbBIX YUCEI

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara

HU3YyYCHUHA

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/f2a208ec

bubnunoreka LIOK
https://m.edsoo.ru/f2a20aea

bubmuoreka [{OK
https://m.edsoo.ru/f2a2140e

bubmuoreka [{OK
https://m.edsoo.ru/f2a21580

bubnunoreka LIOK
https://m.edsoo.ru/f2a216de

bu6nmorexa LIOK
https://m.edsoo.ru/f2a2180a

bubmunoreka IIOK
https://m.edsoo.ru/f2a20c48

bu6nmorexa LIOK
https://m.edsoo.ru/f2a20d6a

bubnmnoreka LIOK
https://m.edsoo.ru/f2a21274
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23
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26

27

28

Jenutenu v KpaTHbIE YKCIIa; HAUOOJIBIINMA
0011 TeInuTeNh U HaUMEHBIIIEE 00I1ee
KpaTHOE

Jenutenu u KpaTHbIE YKCIIa; HAUOOJIBIINMA
0011 IeInuTeENh U HaUMEHBIIIEE 00I1ee
KpaTHOE

I[CJ'II/ITeJ'II/I 1 KpaTHBIC YK Clia, HauOOIBIIHHI
06HII/II71 JACINTCIIb 1 HAUMCHBIICC 0611166
KpaTHOC

ILCJ'II/ITGJ'II/I M KPaTHBIC YHCJIa; HanOOIBIINHN
06HII/II71 JCINTCIIb 1 HAUMCHBIICC O6HI€€
KpaTHOC

ILCJ'II/ITGJ'II/I M KPaTHBIC YHCJIa; HanOOIBIIHHN
06HII/II71 JACINTCIIb 1 HAUMCHBIICC 0611166
KpaTHOC

Jlenvurenu v KpaTHBIE YKCIIa; HAMOOIBIITUI
o0IIMH NeIuTelIb U HanMEHBIIIee 00IIee
KpaTHOE

I[eJ'II/IMOCTL CYMMBI U ITPOU3BCACHU A

JenumocTb CyMMBI ¥ IPOU3BEAECHUS
JleneHue ¢ oCTaTKOM

Jlenenue ¢ ocTaTKOM

Pemienne TekcTOBBIX 3a1a4
Pemrenye TeKCTOBBIX 3a71a4
Pemenne TekcTOBBIX 3a1a4

Perrenuie TekCTOBBIX 33734

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

bubnunoreka LIOK
https://m.edsoo.ru/f2a22a3e

bubnunoreka LIOK
https://m.edsoo.ru/f2a22b9c

bubnunoreka LIOK
https://m.edsoo.ru/f2a2340c

bu6nunorexa LIOK
https://m.edsoo.ru/f2a22d2c

bubmmoteka IIOK
https://m.edsoo.ru/f2a23254

bubnunoreka LIOK
https://m.edsoo.ru/f2a24104

but6mmorekxa [IOK
https://m.edsoo.ru/f2a21e90

bubnunoreka LIOK
https://m.edsoo.ru/f2a2226e

bubnunotexa LIOK
https://m.edsoo.ru/f2a22412

but6mmoreka [IOK
https://m.edsoo.ru/f2a226e2
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39

40

41

42

43

Penrenne TekCTOBBIX 3aJa4

KontponbsHas paboTa 1o reme
"HaTypanbHble yncna”

[lepnenaukynspHble TpsIMbIE
[lepnienauKysipHBIC MIPSIMbIE
[TapannenpHble npsMbie

[TapamienpHble npsMbIe

Paccrosinne Mex 1y 1ByMs TOYKaMH, OT
TOYKH JIO PAMOM, JIJIMHA MapuIpyTa Ha
KBaJ[paTHOMN CETKe

PaccrosiHne Mex 1y IByMs TOYKaMH, OT
TOYKH JI0 IPAMOM, JITTMHA MapuIpyTa Ha
KBaJPaTHOM CETKE

PaccrossHre Mex 1y 1ByMsI TOYKaMH, OT
TOYKH /10 MPSAMOH, JUTMHA MaplIpyTa Ha
KBaJPaTHOM CETKE

OObIKHOBEHHAas APOOb, OCHOBHOE CBOMCTBO
Ipobwu, coKpalieHue apooeit
OObIKHOBEHHAs IpO0b, OCHOBHOE CBOHCTBO
JpoOH, COKpaIieHune apooei
OObIKHOBEHHAas1 APOOb, OCHOBHOE CBOMCTBO
Ipo0u, coKpalieHue apooeit
OObIKHOBEHHAs 1p00b, OCHOBHOE CBOHCTBO
JpoOH, COKpaIieHune apooei

CpaBHEHHE U YIIOPSIIOYUBAHUE TpoOei

CpaBHEHUE U yIOpsAJ0YMBaHUE APOOEi

bubnunoreka LIOK
https://m.edsoo.ru/f2a228a4

bubnunorexa LIOK
https://m.edsoo.ru/f2a242a8

bubnunoreka LIOK
https://m.edsoo.ru/f2a24442

bubnmoreka [IOK
https://m.edsoo.ru/f2a24596
bubnunoreka LIOK
https://m.edsoo.ru/f2a248d4

bubnunoreka LIOK
https://m.edsoo.ru/f2a24a32

bubnuoreka [IOK
https://m.edsoo.ru/f2a24776

bu6nmorexa LIOK
https://m.edsoo.ru/f2a24eb0

bu6nmorexa LIOK
https://m.edsoo.ru/f2a261fc

but6mmorekxa [IOK
https://m.edso0.ru/f2a26670

bubnunoreka LIOK
https://m.edsoo.ru/f2a26936

bubnunoreka LIOK
https://m.edsoo.ru/f2a26ab2

bu6nunorexa LIOK
https://m.edsoo.ru/f2a2721e

bubnunoreka LIOK
https://m.edsoo.ru/f2a2749e

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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60

CpaBHEHHE U YIIOPSIOYMBAHUE IpOOei

Jlecaruunble ApoOu U MEeTpUYECKas CUCTEMA
Mep
Hecaruunblie 1poOu 1 MEeTpUYecKas CUCTEMA
mep

Apudmerraeckue I1eHCTBUS C
OOBIKHOBEHHBIMHU U ICCATUIHBIMU APOOSIMH

Apudmerndeckue neicTBHS C
OOBIKHOBEHHBIMH U JACCATUYHBIMU APOOSIMU

Apudmerndeckue neicTBHS C
OOBIKHOBEHHBIMH U JIECATUIHBIMU JPOOSIMH

Apudmerrdeckue I1eHCTBUS C
OOBIKHOBEHHBIMHU U JICCATUIHBIMU APOOSIMH

Apudmerndeckue 1eicTBHS C
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSIMU

OTHolIEHHE
OTHolIEHHE
Jlenenue B JaHHOM OTHOILICHUH
Jlenenue B JaHHOM OTHOILICHUU

Macmira6, npornopius
Macmira6, mpomopius
[TonsiTne mporeHTa

Ilonsarue IMpoNncHTa

Brruncnenue npoueHTa OT BEIUYHUHBI U
BEJIMYUHBI 110 €€ IIPOLEHTY

e T

bubnunoreka LIOK
https://m.edsoo.ru/f2a275ac

bubnunorexa LIOK
https://m.edsoo.ru/f2a2638c

bu6nmoreka [IOK
https://m.edsoo.ru/f2a276c4

bubnunoreka LIOK
https://m.edsoo.ru/f2a277dc

bubnuoreka [{OK
https://m.edsoo.ru/f2a27d40

bubnunoreka LIOK
https://m.edsoo.ru/f2a27ec6

bubmuoreka [{OK
https://m.edsoo.ru/f2a27c00

bu6nmorexa LIOK
https://m.edsoo.ru/f2a282c2

bubmmoteka IIOK
https://m.edsoo.ru/f2a28448

bubnunoreka LIOK
https://m.edsoo.ru/f2a28a7e
but6mmorekxa [IOK
https://m.edsoo.ru/f2a28c22

bubnunorexa LIOK
https://m.edsoo.ru/f2a28d76

bubnunoreka LIOK
https://m.edsoo.ru/f2a28efc

bubnunoreka LIOK
https://m.edsoo.ru/f2a29064

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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69

70

71

72

73

74

75

76

Brruucnenue nporeHTa OT BEJIMYKUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY

Brruncnenue npoueHTa oT BEIUYHUHBI U
BEJIMYUHBI 110 €€ IIPOLIEHTY

Brruncnenue npoueHTa oT BEIUYHHBI U
BEJIMYUHBI 110 €€ IIPOLIEHTY

Pemienne TeKCTOBBIX 3a]1a4, COACPKALIUX
JIpoOY 1 TIPOLICHTHI

PerieHre TEKCTOBBIX 3a/1a4, COIEPKAIIMX
JPOOH | MTPOLICHTHI

Pemienne TeKCTOBBIX 3a71a4, COACPIKALTUX
JIpoOY 1 TIPOLICHTHI

PerieHre TEKCTOBBIX 3a/1a4, COIEPKAIIMX
JPOOY | MTPOLICHTHI

KontponbHas padota o teme "J{poou"

[TpakTuyeckas pabora 1o reme
"OTHoOLIEHUE ITTMHBI OKPY>KHOCTH K €€
auamerpy"”

OceBas cummerpus. LlenTpanbHas
CUMMETpUs

OceBas cummerpus. LlenTpanbHas
CUMMETpUs

[TocTpoeHne cuMMETpUYHBIX GUTYD

[TocTpoeHne cuMMETPpUYHBIX QUTYD

[IpakTuyeckas padora no Teme "OceBast
cummerpus”

CuMMeTpHs B IPOCTPAHCTBE

[Ipumenenue OyKB 1is 3aITUCH
MaTEMAaTHYECKUX BBIPA)KCHUN U

bu6nmoreka [IOK
https://m.edsoo.ru/f2a291e0

bu6nmorexa [IOK
https://m.edsoo.ru/f2a26512

bubnunoreka LIOK
https://m.edsoo.ru/f2a2818c

bubnuoreka [{OK
https://m.edsoo.ru/f2a29546

bubnunoreka LIOK
https://m.edsoo.ru/f2a29a46

bubnunoreka LIOK
https://m.edsoo.ru/f2a29d34

bu6nmorexa LIOK
https://m.edsoo.ru/f2a29bea

bu6nmorexa LIOK
https://m.edsoo.ru/f2a2509a

bubmnoreka IIOK
https://m.edsoo.ru/f2a25428

but6mmorekxa [IOK
https://m.edsoo.ru/f2a252ca
bubnunorexa LIOK
https://m.edsoo.ru/f2a257fc

bubnunotexa LIOK
https://m.edsoo.ru/f2a2598c

bu6nunorexa LIOK
https://m.edsoo.ru/f2a25ae0

bubnunoreka LIOK
https://m.edsoo.ru/f2a2b274

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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93

MPEIJI0KEHU N

EyKBeHHbIe BBIPAXKCHUA U YHUCJIIOBBIC
IIOACTAaHOBKH

BykBeHHbIE paBEHCTBA, HAX0XK/IEHUE
HEU3BECTHOTO KOMIIOHEHTa

BYKBCHHI)IC PaBE€HCTBA, HAXOXICHUE
HCHU3BCCTHOI'O KOMITIOHCHTA

Dopmyiibl

Dopmysl

YeTpIpE€XYroJIbHUK, IPUMEPHI
YETBIPEXYTOJIBHUKOB

[IpsiMOyTOJIBHUK, KBaIpaT: CBOMCTBA
CTOPOH, YIJIOB, IHarOHAJICH

[IpsimoyroibHUK, KBaJpat: CBOICTBa
CTOPOH, YIJIOB, AMAaroHaaen

Hsmepenue yrinos. Buasl TpeyroibHUKOB
W3mepenue yriios. Bunbl TpeyrojibHUKOB

ITepumeTp MHOTOYTOJIbBHUKA

[IepumeTp MHOrOyroNbHHUKA
[Tnomans Gurypst

[Tnomane urypsl

DopMyIsl TEpUMETpa U IIOLIAIH
IPSIMOYTOJIBHUKA

@opMysbl IEpUMETPA U IIOIATN
MPSIMOYTOJIbHUKA

[TpubmmkEHHOE U3MEPEHNE TUIOIIA N
¢uryp

s

bubnunorexa LIOK
https://m.edsoo.ru/f2a2b972

bu6nmmoreka [IOK
https://m.edsoo.ru/f2a2bada

bubnunoreka LIOK
https://m.edsoo.ru/f2a2bbe8

bubnunoreka LIOK
https://m.edsoo.ru/f2a2bd14
bubnuorexa [IOK
https://m.edsoo.ru/f2a2be40

bubnuoreka [IOK
https://m.edsoo.ru/f2a2al9e

bubnunoreka LIOK
https://m.edsoo.ru/f2a2a2f2

bu6nuoreka [IOK
https://m.edsoo.ru/f2a2a75c
bubmnoreka IIOK
https://m.edsoo.ru/f2a2ab94

bu6nmorexa LIOK
https://m.edsoo.ru/f2a29eb0

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

[IpakTuueckas padora o Teme "[lnomnaas bubnuoreka [JOK

%4 Kpyra" ! ! https://m.edsoo.ru/f2a2ae8c
95 KoHnTtposbHast pabota o teme "Bripakenus 1 1
¢ OykBamu. QUrypsl Ha MIO0CKOCTH"
% Heere uncna ! ﬁgri?;lr%?:é(s%gg}éa%fﬁc
bubnmnoreka HOK
o Hensie uucna ! https://m.edSO(I)l.ru/f2a2cO7a
Bbu6mmoteka [JOK
%8 Hesre uncna 1 https://m.edsoé_.[ru/fZach?e
99 Monynb yncna, reoMeTpudecKas 1 Bbu6moteka [JOK
WHTEPIPETALMS MOYJISA https://m.edsoo.ru/f2a2c886
100 Mopyne 4yuciia, reOMeTpUYECKast 1 BI/I6J'.II/IOTCK8. HOK
WHTEpIpETALMS MOYJIS https://m.edsoo.ru/f2a2ca3e
101 Monynb yncna, reoMmeTpudecKkas 1 BI/I6J.II/IOTGK3. HOK
WHTEPIPETALMS MOYJIS https://m.edsoo.ru/f2a2cha6
102 Mopnynb yncna, reoMeTpuyecKas 1
UHTEPIIPETALUS MOTYIIS
103 Mopnynb yncna, reoMeTpuyecKas 1
UHTEPIIPETALUS MOTYIIS
104 YucnoBble IPOMEKYTKH 1
105 [TonoxuTenbHbIe U OTPULIATENIbHBIE YK CIIA 1
106 [TonoxxurenbHbIE U OTPUIIATENIBHBIE YUCITA 1
107 CpaBHEHUE NOJTOKUTEIBHBIX U 1 bubmuorexa [IOK
OTPHULATEIIBHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MOJIOKUTEIBHBIX U 1 bu6muoreka [IOK
OTPULATETBHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MOJIOKUTEIBHBIX U 1
OTPHIIATENIBbHBIX YHCEI
110 CpaBHEHUE MOJI0KUTEIBHBIX U 1
OTpULATENIbHBIX YHCET
111 CpaBHEHHE TIOJIOKUTEIBHBIX U 1
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https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48

112

113
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118
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121

122

OTPpULATCIIBHBIX YHUCCII

Apudmernueckue 1eicTBUS C
HOJIOXKUTEIBHBIMU M OTPULIATEITbHBIMU
qHUCIaMU

Apudmernaeckue I1eUCTBUS C
MOJIOKUTEIBHBIMHU U OTPUIIATEIIbHBIMU
YyHCIIaMu

Apudmerrdeckue I1eHCTBUS C
MOJIOKUTEIBHBIMH M OTPUIIATEIIbHBIMU
qrCcIaMu

Apudmerrdeckue I1HCTBUS C
MOJIOKUTEIHHBIMHU M OTPUIIATEIIbHBIMU
qrCcIaMu

Apudmerrdeckue I1eHCTBUS C
MOJIOKUTETBHBIMH M OTPHUIATEIIbHBIMU
YUCIAMHU

ApudmeTrndeckre IeHCTBUS C
MOJIOKUTETHHBIMH M OTPUIIATEIIbHBIMU
qrcIaMu

Apudmernueckue IeiCTBUS C
MIOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU
YyHCIIaMu

Apudmernueckue I1eHCTBUS C
MIOJIOKUTEIBHBIMU M OTPULIATEIBbHBIMU
YyHClIaMu

Apudmernueckue IeHCTBUS C
MIOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU
YyHCIIaMu

Apudmernueckue IeHCTBUS C
MIOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU
YHCcIaMU

Apudmerndeckue T1eUCTBUS C
MOJIOKUTCIIBHBIMHA U OTPULATCIIbHBIMHA

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

bubnunoreka LIOK
https://m.edsoo.ru/f2a2d830

bubnunorexa LIOK
https://m.edsoo.ru/f2a2d984

bubnunoreka LIOK
https://m.edsoo.ru/f2a2dab0

bubmuoreka [{OK
https://m.edsoo.ru/f2a2ddee

bubnuoreka [{OK
https://m.edsoo.ru/f2a2defc

bu6nunorexa LIOK
https://m.edsoo.ru/f2a2e384

bu6nmorexa LIOK
https://m.edsoo.ru/f2a2e5f0

bubnunorexa LIOK
https://m.edsoo.ru/f2a2e762

but6mmorexa [IOK
https://m.edsoo.ru/f2a2eb90

but6mmorekxa [IOK
https://m.edsoo.ru/f2a2ecf8

but6mmoreka [IOK
https://m.edsoo.ru/f2a2ee10
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123

124

125

126

127

128

129

130

131

132

133

134

qucjiaMu

Apudmernueckue 1eicTBUS C
HOJIOXKUTEIBHBIMU M OTPULIATEITbHBIMU
qHUCIaMU

Apudmernaeckue I1eUCTBUS C
MOJIOKUTEIBHBIMHU U OTPUIIATEIIbHBIMU
YyHCIIaMu

Apudmerrdeckue I1eHCTBUS C
MOJIOKUTEIBHBIMH M OTPUIIATEIIbHBIMU
qrCcIaMu

Apudmerrdeckue I1HCTBUS C
MOJIOKUTEIHHBIMHU M OTPUIIATEIIbHBIMU
qrCcIaMu

Apudmerrdeckue I1eHCTBUS C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU
qHCcIaMu

Apudmerndeckue 1eicTBUS €
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU
qHCcIaMu

Apudmernueckue IeiCTBUS C
MIOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU
YyHCIIaMu

Apudmernueckue IeHCTBUS C
MIOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU
YyHClIaMu

Perrenue TekCTOBBIX 3a7a4
Pemenye TeKCTOBBIX 3a71a4
Perrenue TekCTOBBIX 3a7a4

Penrenyie TeKCTOBEIX 3amau

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

bubnunoreka LIOK
https://m.edsoo.ru/f2a2f248

but6mmorexa [IOK
https://m.edsoo.ru/f2a3035a

bubnunoreka LIOK
https://m.edsoo.ru/f2a304c2

bu6nunorexa LIOK
https://m.edsoo.ru/f2a305e4

but6mmoreka [IOK
https://m.edsoo.ru/f2a30706
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KonTtponpsHas pabora o Temam
"bykBeHHble BbipaxeHus. [looxurenbHbie
Y OTpHLIaTEIbHbIE yKcia"

[IpsimoyronpHas cucTeMa KOOpIuHAT Ha
IJIOCKOCTH

KoopannaTsl TOUKH Ha IMJIOCKOCTH,
abcuucca u opaMHaTa

CronbuaTbie U KPYroBbIEe HArPaMMbI

[IpakTuyeckas pabora o Teme
"[Toctpoenue nuarpamm"

Pemienmne TeKCTOBBIX 3a/1a, COJIEPIKALIUX
JIaHHbIE, TIPEACTABICHHBIC B TA0INIIAaX U HA
Juarpammax

Pemienne TeKCTOBBIX 3a/1a4, COJIEPIKALITIX
JIaHHBIE, TIPECTAaBICHHBIC B TA0INIIaX U HA
Juarpammax

[TpstMmoyToONBbHBIN Napasienenumne, Kyo,
npu3Ma, TUpaMu/a, KOHYC, IUJIHHID, ap U
chepa

[TpstMmoyToONBbHBIN Napasienenumne, Kyo,
npu3Ma, TUpaMu/a, KOHYC, IUJIHHID, ap U
chepa

N3o006paskeHne mpocTpaHCTBEHHBIX QUTYD

N300paxeHune npocTpaHCTBEHHBIX (Uryp

IIpumeps! pa3BEPTOK MHOIOTPaHHUKOB,
LUIUHAPA U KOHYCa

[TpakTuueckas pabota no teme "Co3nanue
MoJieNielt MPOCTPaHCTBEHHbIX (uryp"

[Tonarue 06bEMa; €TUHUIIBI U3MEPEHUS
00bEMa

O0BEM MPSAMOYTOJIBHOTO NapaJuIeNenunena,

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

bubnunoreka LIOK
https://m.edsoo.ru/f2a30cab

bub6nmoreka [IOK
https://m.edsoo.ru/f2a311d8

bubmuoreka [{OK
https://m.edsoo.ru/f2a3178c

bubnuoreka [IOK
https://m.edsoo.ru/f2a318ae

bu6nmorexa LIOK
https://m.edsoo.ru/f2a319c6

bu6nmorexa LIOK
https://m.edsoo.ru/f2a31afc

bubnunoreka LIOK
https://m.edsoo.ru/f2a3206a

bubnunoreka LIOK
https://m.edsoo.ru/f2a3252¢e

but6mmoreka [IOK
https://m.edsoo.ru/f2a321c8

but6mmoreka [IOK
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Ky0a, hopMyIbl 00bEMA
O0BEM IPAMOYTOJIBHOTO NTapAJUIEIEIUIIEAA,
KyOa, popMyibl 00bEMa
IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB

KYpCOB 5 1 6 KjaccoB, 00001IeHne u
crucTemMaTu3auus 3HaHU

IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
KypcoB 5 u 6 ki1accoB, 000011eHNEe U
cucTeMaTu3alus 3HaHui

IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
KypcoB 5 U 6 Kj1accoB, 0000IIeHNE U
cucTeMaTu3alus 3HaHui

IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
KypcoB 5 u 6 ki1accoB, 00001IeHNEe U
cucTeMaTu3alus 3HaHui

IToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 U 6 Ki1accoB, 0000IIeHNEe U
cUCTeMaTHu3aus 3HaHUU

[ToBTOpEHNE OCHOBHBIX MOHATUI 1 METOJIOB
KypcoB 5 U 6 Kj1accoB, 0000111eHNE U
cucTeMaTHh3anys 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
KypcoB 5 1 6 Kj1accoB, 0000111€HNE U
cucTeMaTH3alys 3HaHUH

[ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB
KypcoB 5 u 6 Kj1accoB, 0000111eHNE U
cucTeMaTH3alus 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
KypcoB 5 u 6 kj1accoB, 000011eHNE U
CHCTEMAaTU3alMsl 3HaHUI

IToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB

KYpCOB 5 1 6 Kj1accoB, 00001eHne u
cucTeMaTu3aIus 3HaHui
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https://m.edsoo.ru/f2a3234e

bu6nmoreka [IOK
https://m.edsoo.ru/f2a328f8

bub6nmoreka [IOK
https://m.edsoo.ru/f2a32a9c

bubnunoreka LIOK
https://m.edsoo.ru/f2a32bd2

bubnunoreka LIOK
https://m.edsoo.ru/f2a3312c

bubmunoreka IIOK
https://m.edsoo.ru/f2a33352

bubmnoreka IIOK
https://m.edsoo.ru/f2a33596

bubmnoreka IIOK
https://m.edsoo.ru/f2a33780

bubnunotexa LIOK
https://m.edsoo.ru/f2a338h6

bubnunoreka LIOK
https://m.edsoo.ru/f2a339ce

bubnunoreka LIOK
https://m.edsoo.ru/f2a33ad2
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

IToBTOpEHME OCHOBHBIX NOHATHUN U METOJ0B
KYpCOB 5 1 6 Kj1accoB, 00001eHne u
cucTeMaTu3alus 3HaHui

IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB
KYpCOB 5 1 6 KjaccoB, 00o01IeHre u
cucTeMaTu3alus 3HaHu!

[ToBTOpEHNE OCHOBHBIX MTOHATHI M METO/IOB
KypcoB 5 U 6 Kj1accoB, 0000111€HNE U
CHCTeMaTH3alus 3HAHUH

[ToBTOpEHNE OCHOBHBIX MTOHATHI M METO/IOB
KypcoB 5 u 6 Kj1accoB, 0000111€HNE U
CHCTeMaTH3alus 3HaAHUH

[ToBTOpEHNE OCHOBHBIX MMOHATHI U METO/IOB
KypcoB 5 u 6 Kj1accoB, 0000111€HNE U
CHCTeMaTH3alus 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN 1 METOJIOB
KypcoB 5 U 6 ki1accoB, 0000111eHNE U
cucTeMaTH3alys 3HaHUH

Hrorosas KOHTPOJIbHAaA pa60Ta

IToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 u 6 Ki1accoB, 0000IIeHNEe U
cUCTeMaTHu3aus 3HaAaHUU

IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB
KypcoB 5 U 6 KJ1accoB, 0000IIeHNEe U
cUCTeMaTH3allus 3HaHUH

IToBTOpEHKE OCHOBHBIX MOHSATUIA U METOJIOB

KypcoB 5 U 6 KJ1accoB, 0000IIeHNEe U
cHUcTeMaTu3alus 3HaHUI

170
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bubnunoreka LIOK
https://m.edsoo.ru/f2a33bd6

bubnunoreka LIOK
https://m.edsoo.ru/f2a33f46

bubnunoreka LIOK
https://m.edsoo.ru/f2a340b8

bubnunoreka LIOK
https://m.edsoo.ru/f2a3420c

bubnuoreka [IOK
https://m.edsoo.ru/f2a3432e

bu6nmorexa LIOK
https://m.edsoo.ru/f2a34478

bu6nmorexa LIOK
https://m.edsoo.ru/f2a3482e

bubnunorexa LIOK
https://m.edsoo.ru/f2a34950

but6mmorexa [IOK
https://m.edsoo.ru/f2a34d2e
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DOEJEPAJIBHASI PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MHNOACHUTEJBHAS 3AIIMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa oOecrevynBaeT M3y4YeHHE IPYTuX AUCIHIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK H
TYMAaHUTAPHOI'O LUKIJIOB, €€ OCBOEHUE HEOOXOAMMO ISl IPOJOJDKEHUs 00pa30oBaHUs U
B TIOBCEJIHEBHOM u3HHU. Pa3BuTue y o0Oy4arolmMXcs HAyYHbIX MPEICTaBICHUN
O TPOUCXOKIACHUU U CYIIHOCTU alredOpandeckux aOCTpakiui, Croco0e OTpakKeHUs
MaTeMaTUYECKOW HAyKOW SIBIIGHMM M TIPOILIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTE€MaTUYECKOr0 MOJEIUPOBAHHS B HAYYHOM IMO3HAHMM U B MPAKTHUKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILIICHUS, HEOOXOAUMBIX
TSl aJlafTallii B COBpEMEHHOM Iu(ppoBoM oO1iecTBe. M3yuenue anreOpbl oOecrieunBaeT
pa3BUTHE yMEHUS HaOI0JaTh, CpPaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS M BBIBOJBI, (QopMynupoBaTh yTBepxkaAcHUsA. OcBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTUE JIOTMUECKOTO MBIIIEHUS OOYYaloIIMXCA: OHH HMCIHOJIb3YIOT
JNETyKTUBHBIE W HWHIYKTUBHBIE pPacCyXACHHUsA, OO0O0OIIEHHNE U KOHKPETU3AIHIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENBHON JeATEIbHOCTH OOYYAIOIINXCS, TTO3TOMY CaMOCTOATEIbHOE PELICHUE
3a/1ay SBJSETCS peann3auuei AesiTeIbHOCTHOTO IPUHIIUIA OOyUEHHUS.

B crpykType mporpaMmbl y4yeOHOro Kypca «Anredpa» Ajisi OCHOBHOTO OOILEro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JTMHUH:
«Yucna ¥ BBIYUCIIEHUN, «ANreOpanyecKkue BIPAXKEHUSD, « Y paBHEHHS U HEPABEHCTBAY,
«Dyukiuny. Kaxngas M3 3THX COACPKATEIBHO-METOJUYECKUX JIMHUM pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMMOACHCTBYS C IPYTUMH €T0 JIMHUSMU.
B xone u3ydenust yaeOHOro Kypca o0yqarouaMcst IPUXOIUTCS JJOTUYECKH PacCyX1aTh,
UCIIOJIB30BaTh TEOPETHUKO-MHOXECTBEHHBIN s3bIK. B CBSI3W ¢ 3TUM B MNporpammy
y4eOHOro Kypca «Anredpa» BKIOYEHbI HEKOTOPBIE OCHOBBI JIOTHUKHU, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3feliax MaTEeMaTUYECKOro 0Opa30BaHUS U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYarOIIMMUCS OCHOB YHHUBEPCAJIbHOTO MAaTEMaTUYECKOrO SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4EOHOTO Kypca « ANredpay sIBIseTCS
€r0 UHTErPUPOBAHHBIN XapaKTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYXKUT OCHOBOM JUIsl JAIbHEHIIIEro
W3YYCHUS] MATEMATHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYalOUUXCs JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJH30BATHCS aNrOPUTMaMHU, a TaKke
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWUMBIX IJisi TOBCEIHECBHOW >KU3HHU.
Pa3BuTre TMOHATHS O 4YMClie HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIMOHAILHBIMU U HUPPAIMOHAIILHBIMU YHUCIaMH, (OPMHUPOBAHUEM TIPE/ICTABICHUN
O JICWCTBUTEIBLHOM YHUCJE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpefHemMy o01eMy 00pa3oBaHHMIO.
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Copepkanue AByX anreOpandecKux JTUHUN — «AnreOpandecKkue BBIPOXCHHS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOy4arOUIMXCs
MaTEeMaTUYEeCKOro anmnapara, He0OOX0JUMOTO JIJIsl pEIIeHUS 3a1a4 MaTeMaTUKH, CMEKHBIX
MPEAMETOB M TPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001IIero
oOpa3oBaHus Y4eOHBIH MaTepuaj TPYNIHUPYETCS BOKPYT PallMOHATHHBIX BBIPAKCHUHU.
AnreOpa JIEMOHCTpPUpPYET 3HAUY€HHE MATEMAaTUKH KaK S3blKa JJIsi TMOCTPOCHUS
MaTeMaTHYECKUX MOJeJIel, ONMCaHuUs TPOIIECCOB U SIBJICHUI pealbHOTO MHpa. B 3anaun
oOy4deHus anredpe BXOAT TakKe TalibHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIITUICHHUS],
HEOOXOMMOT0, B YaCTHOCTH, /Il OCBOCHUS Kypca HHPOPMATUKHU, U OBJIa/ICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxkaeHuil. IIpeoOpa3zoBaHne CHMBOJBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUsI, CHOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUeCKO JIMHUM HAIlEJIEHO Ha TOJIyYeHHE
OOyYarOIIMMHUCS 3HAHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIenu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIECCOB U SBICHUW B MPUPOIE U
oOmiectBe. M3ydenne marepuana crocoOCTBYET Pa3BUTHUIO Y OOYYAIOIIUXCS YMEHHS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKa MATEMAaTUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE MIPEACTABICHUN O POJIH
MaTE€MaTHUKHU B Pa3BUTUU ITUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYAET CJCAYIONIME OCHOBHBIC pasfenbl cojepkanusa: «Yuciaa wu
BBIUHCIICHUS», «ANreOpanvyeckue BBIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIMNY.

OOmiee 4YKMCIO YacoB, PEKOMEHJIOBAaHHBIX JUUIsI W3YyYEeHHUS Y4eOHOro Kypca
«Anredpay», — 306 gacoB: B 7 kimacce — 102 yaca (3 waca B Henmenmo), B 8 kiacce —
102 gaca (3 yaca B Hezelnto), B 9 kinacce — 102 gaca (3 yaca B HEJEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucsia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOU (HOpMBI 3anmucu apodeit K
npyroi. IloHsTME palMOHAIBHOIO YHCHA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
pallMOHANIbHBIX Yuceld. Apudmernyeckue IEHUCTBUS C pPAIlMOHATBHBIMU UYHCIAMH.
Pemenue 3amay 3 peasbHON MPAKTUKKA HA YaCTH, HAa IPOOH.

Crenenb C HaTypaJbHBIM TIIOKa3aTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIpQKEHUI Ha OCHOBE OMpENENICHMs, 3amuch Ooiblux yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE JIpoOM W JApoOW B BHUAE MPOIECHTOB. TpH OCHOBHBIE 3aaydl Ha
MPOIICHTHI, PEIICHUE 3a7]a4 U3 PeaTbHON MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE IPsMasi 1 0OpaTHAst IPOMOPITMOHATEHOCTH.
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AuredpanyecKkue BbIpaKeHHUs

IlepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEepeMEHHOU. JlomycTumsle
3HaYeHUsl NepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXAY BEIMYMHAMU B BUJE
¢opmyinbl. Beruncnenus no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BBIPaKEHU,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUSI, IPABHIIa IIPEOOPA30BaHUS CYMM U MPOU3BEICHMUI,
IIpaBUJIa PACKPBITHUSI CKOOOK M MPUBEACHUS [TOJ00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJbHBIM MOKAa3aTeIEM.

Opnounensl u MHOrowineHel. CreneHbp MHorouieHa. CiokKeHHE, BBIYUTAHUE,
YMHOKEHHE MHOTIOWIEHOB. DPOpMyIbl COKPAIIEHHOIO YMHOKEHHSI: KBaapaT CyMMBbI U
KBaJpar pa3zHocTu. QPopMyna pa3sHOCTH KBaJapaToB. PaznokeHWe MHOTO4JIEHOB
Ha MHO>KHTEJIH.

YpaBHeHMs ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoO0pa3oBaHUs ypaBHEHMS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JInHelHOE ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEN JINHEMHOTO YPAaBHEHUS,
pelieHne JIMHEWMHBIX YypaBHEHUH. (CoOCTaBlI€HUWE YPAaBHEHUM 110 YCJIOBHUIO 3aJ1ayu.
Pemienne TEKCTOBBIX 3a/1a4 € TIOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YPaBHEHUH C IByMs NIEpEMEHHBbIMU. Perienue cucteM ypaBHEHUH criocoOoM
ITOACTAaHOBKH. [ [puMeps! pereHnst TEKCTOBBIX 33/1a4 ¢ IIOMOIIBI0 CHCTEM YPABHEHHUM.

DOyHKUMH

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKH. PaccTosiHue mexny nByms
TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UYteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuii. JInaeitnas Gyukmus, e€ rpaduk. ['paduk dynaknum y = |x|. I'paduueckoe
pEelIeHNE JTMHEUHBIX YPAaBHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC
Yuciia 1 BbIYUCTICHUSA

KBagpatselii kopeHs u3 uncia. [lonsitue o0 upparonanbHoM yucie. JlecsiTuunbie
npuOIMKEHUsT HUppalMOHANbHBIX uuced. CBONCTBA apU(PMETHUECKUX KBaJApPaTHBIX
KOpHEW M UX IMPUMEHEHUE K IPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI U BHIYMCICHUSIM.
JleCTBUTENBHBIC YHCIIA.

Crenens ¢ LenbIM IoKa3aresieM 1 €€ cBorcTBa. CTaHaapTHas 3aIlliCh YNCTA.

AuredpanyecKue BbIpaKeHHUA
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOYKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi npodu. CioxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JIeJIeHHE allreOpandeckux pooeil. ParmonanbHble BIpaXKeHUS
U UX npeoOpa3oBaHue.
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YpaBHeHMs ¥ HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO YypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenmme
JTpoOHO-paIMOHATILHBIC YPaBHEHUS.

I'paduueckas mHTEepmpeTals ypaBHEHHH C JIByMS TMEPEMEHHBIMU W CHCTEM
JIMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU. [ [prMepBhI perieHns: CUCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOMN NepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NMEPEMEHHOM.

DyHKUMH

[Tonsitue ¢ynkiuu. OO6nacTe onpeneneHus] U MHOKECTBO 3HAYEHUN (PYHKLUU.
CriocoObl 3a1aHust PyHKIIHIA.

I'padux dynkuuu. Urenue cBoictB pynkiuu no e€ rpaduky. [Ipumeps! rpadukon
(bYHKIMI, OTpa)arouX peaabHbIe MTPOIECCHI.

@OyHKIMH, ONUCHIBAIOIIKE NPSAMYIO U 00paTHYIO NPONOPLUOHAIbHBIE 3aBUCUMOCTH,
nx rpaduxn. yskmun Y = X2, y = X%, y =Vx, y=|x|. ['padudeckoe pernenne ypaBHeHHit
U CUCTEM ypaBHEHUH.

9 KJIACC
Yucia 1 BbIYUCIICHUSA

PannonanpHbpie 4uCa, UpPpalMOHATIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JECATUYHBIE TpoOr. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, IEUCTBUTEIILHBIE YUCa KaK
OECKOHEUHbIE JACCATHYHbIC ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKITY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHue JNEUCTBUTENBHBIX qucell, apudMeTHIeCKue JEUCTBHUS
C JEWCTBUTEIILHBIMU YHCIIAMU.

Pa3smepsl  0OBEKTOB  OKpYXKAIOIIETO  MHUpPa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPYKaloIlleM MHPE.

[TpubamxEHHOE 3HAYEHHWE BEJIMYMUHBI, TOYHOCTh NpuOMBKeHUs. OKpyTieHHe
yucell. [Ipuknika u oueHka pe3ynbTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHenuwe. PemieHune ypaBHEHUMN, CBOJAIIMXCS K KBaApPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHsT ypaBHEHUH TPETbEM U UYETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHWH. PelneHue TEKCTOBBIX —3a1ad
aredpandecKuM METOJIOM.

VYpaBHeHue c JByMs TEepeMEHHBIMH u ero rpaduk. Pemenme cucrem aByx
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Pelienue cucteM AByX ypaBHEHUM, OHO
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U3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas mHTEpHpeTanus
CUCTEMBI YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

Perienue TekCTOBBIX 3a7jau are0panyeckum CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. Pemenwne cucrem
JVMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHol. KBaapaTHble HepaBeHCTBa. I'paduueckast
VMHTEPIPETALsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

DyHKUMH
KBanpatnunas ¢pynkuus, e€ rpadux u cBorictpa. [lapaboiia, KoopIMHATHI BEPIITUHBI
napadoJibl, 0Cb CHMMETPHUHU MapadoIbl.

I'papuxn ynkumit: y = £x, y= £x+b, y = f, y=x3,y =% y=|x|
X
U UX CBOWCTBA.

YucioBbIe 10CJIE10BATEIBHOCTH U NIPOIrPeccUn

[loHsiTME YHCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHHME  IOCIEI0BATEIbHOCTH
peKyppeHTHOM hopmysoit u popmMyIioi N-ro yjeHa.

Apudmernueckass U reoMeTpuueckas nporpeccur. PopMynbl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeCCuil, CyMMbI IIEPBBIX N YJICHOB.

N300paxxeHre 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
Ha KOOPJMWHATHOM IUUIOCKOCTH. JIMHEHWHBIA W HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
IIPOLICHTBL.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie  pe3ysNbTaThl  OCBOCHHUS ~ MPOTpaMMbl  y4eOHOro  Kypca
K KOHITy 0Oy4yeHus B 7 Kjacce:

Yucsia 1 BbIYUCTICHUSA

BrInonHsTh, coueras yCTHbIE M TUCBMEHHBIE TPUEMBI, apudMEeTHUECKUE ACHCTBUS
C pallMOHAJIbHBIMH YUCIIAMHU.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHHM, TPUMEHITh Pa3HOOOpa3HbIE CIIOCOObI
U PUEMBI BHIYUCIICHHS 3HAUCHHUM APOOHBIX BBIPAKEHUHN, COAEPKATUX OOBIKHOBEHHbBIE
U JECATUYHBIC IPOOH.

[lepexoauts OT omHOW (HOPMBI 3amMCH YUCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JIECSITHYHYIO IPOOB).

CpaBHUBaTh U YIOPSIOYMBATH PALIMOHATIBHBIE YUCIIA.

OKpyrasTh yKcIIa.

BpINOMHATE NPUKMIAKY M OLICHKY pPE3yJibTaTa BBIYMCICHUN, OLICHKY 3HAYECHUHN
YUCJIOBBIX BBIpOKEHUW. BBIMIONHIATE ACUCTBUS CO CTENCHSAMH C HaTypadbHBIMHU
MOKA3aTENSIMH.

[IpuMeHATh TPU3HAKK JNETUMOCTH, Pa3IOKCHHE HAa MHOXHUTEIH HATypaJbHBIX
qrcel.
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PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 331a91, CBSI3aHHBIC C OTHOIIIEHUEM BEITUYHH,
MPOMOPIIMOHAIEHOCTRIO  BEIIMYWH, TMPOICHTAMH, WHTEPIPETHPOBATh PE3YJIbTATHI
pemIeHus 3a/1a4 ¢ y4€TOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBACMBIX
0OBEKTOB.

AsiredOpanyeckue BbIPasKeHMsI

Hcnonb3oBarh anredpanvyeckyrd TEPMUHOJIOTHIO UM CHUMBOJIMKY, TPUMEHSTH €&
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQXXEHUN TMpU 33JaHHBIX 3HAYECHHSX
MIEPEMEHHBIX.

BrInonHAT mpeoOpa3oBaHUs 1EJIOI0 BBIPAKEHHS B MHOIOYIEH MPUBENCHHUEM
MOJI0OHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
NPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOYIEHOB HA MHOKUTEIHN C TIOMOILBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOXHWTENS, TPYNIHPOBKU CIIAraéMbIX, HOpUMEHEHUs (opMys
COKpAILLIEHHOI'O YMHOKECHUS.

[IpuMeHsATh npeoOpa3oBaHUs MHOTOWIEHOB I PEUICHUS pPa3Iu4HbIX 3a/1a4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHKHU.

Hcnons3oBaTh  CBOWCTBA  CTENEHEM C  HATYpPaIbHBIMH  IIOKAa3aTEIsIMU
JUIsL Ipe0Opa30BaHUsI BHIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pewiars nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIPaBUila IIEpexo1a
OT MCXOJIHOI'0 YpPaBHEHUs K PaBHOCWIBHOMY eMmy. [IpoBepsrh, SABIIAETCA JIM YUCIO
KOpPHEM YpPaBHECHHUS.

[IpumeHnsaTy rpaduyeckre METOIbl MPH PEIICHUH JMHEWHBIX YpaBHEHUNW M MX
CUCTEM.

[TonGupath npuMepsl Hap Yncen, IBISIOUIMXCS PelICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIB3YCh TPa(PUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBHUIO 33aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJa4d
IIOJIy4YEHHBIN Pe3yJIbTAaT.

DyHKIUU

N3obpaxkath Ha KOOPAMHATHOM NPSMOM TOYKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HWHTEpPBaJIbl, 3alUChIBATh YHUCJOBBIE MPOMEKYTKH
Ha anreOpanvyeckoMm si3bIKE.

OTMeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33JJaHHBIM KOOpIMHATaM, CTPOUTH
rpaduky muHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMH y = |X|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, pacCTOsSHUE, I[eHa, KOJINYECTBO, CTOUMOCTh, MPON3BOAUTEIHLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKINHU M0 3HAYEHUIO €€ apryMeHTa.

[lonnmarp rpaduueckuii crmoco® TMpeAcTaBleHUS W aHaidu3a WHGOpPMaLUH,
U3BJIEKATh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB pEaJbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 kiacce:

Yucia v BLIYUCICHUSA

Hcnonbp30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JJIS. CPABHEHMS, OKPYTJICHHMS W BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTEIbHBIC YHUCIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsaTh mOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJWTh
KBaJpaTHbIE KOPHH, HCHOJB3ys] MpU HEOOXOAUMOCTH KAJIBKYJSITOP, BBITOIHATh
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHU, HCIIOIb3Ys CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucu OOJIBIINX U MAJIBIX YHCEN C MTOMOIIBIO JECATUYHBIX IpOoOeit
U creneHen uncna 10.

AJiredpanyecKue BbIPaKeHUS

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKA3aTeIEM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPAKEHU, COAEPKAIIMX CTEIIEHU C LEIBIM [TOKa3aTEIIEM.

BBINONHATE  TOKIECTBEHHBIE MPEOOpa3OBaHUsl  PALMOHANBHBIX  BBIPAKEHHM
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOUJIEHAMHU U alNreOpandecKuMu IpoosiMu.

PackianpiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOKHUTEH.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAXCHUNW Uil pPELICHUs pa3IMyHbIX 3ajad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIIMETOB, U3 PEATbHON TPAKTHKHU.

YpaBHeHHS U HEPABEHCTBA

Pemate snuHENHBIE, KBaJpaTHbIE YpPABHEHUS W palMOHAJIbHBIC YPaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMECHHBIMU.

[IpoBoaHMTE MPOCTENIINE MCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHu (yCTaHaBIMBATh, HMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U ITPOUEe).

[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3a7a4u K €€ anreOpandeckod Moaenu
C IOMOIIBIK) COCTABJICHHS YPaBHEHUS WJIM CHUCTEMBl YpPaBHEHUW, UHTEPIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJYyYECHHBIN pe3yJIbTar.

[IprMeHSITh CBOMCTBAa YHUCIOBBIX HEPABEHCTB [JII CPABHEHMS, OLIEHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPALI0 MHOYKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUMH

ITonumaTh W HCHOJB30BaTh (YHKIMOHATIBHBIE TOHATHA W S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMNPEACNATh 3HAauYeHHWE (YHKIMU 110 3HAYCHHIO
apryMeHTa, OIpeesaTh CBOMCTBA (DYHKIINH 110 €€ TpaduKy.

CtpouTtb rpaduku 37€MEeHTApHBIX QYHKITUN BUJIA:

y=_,y=x2 y= x3,y = VX, y = |x|, onuceBaTh CBO{CTBA YHCIOBOH (QyHKIUHU
X

o e€ rpaduky.

[IpenMeTHBIE pe3ylbTATBl OCBOCHHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydenus B 9 Kiacce:

YucJa ¥ BbIYHCIEHUS

CpaBHMBATH U YIIOPSAI0YMBATH PAllMOHAIBHBIE U UPPAIIMOHAJIBHBIC YHCIIA.

Breimonuare apudmernueckue NEUCTBUS C pAIlMOHATIBHBIMU UHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE MPHUEMBI, BBIMOJHATH BBIUHCIECHUS C HUPPAUUOHAIBHBIMU
YHUCJIaMHU.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiATh  JI€MCTBUTEIbHBIC 4YMCJA, BBINOJHATH IPUKUIKY  pe3yjbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHblE U KBaJpaTHBIC YPAaBHEHUs, YPABHEHHUS, CBOASAIIAECS K HUM,
npocTenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHUI, B KOTOPBIX OJJHO YPAaBHECHUE HE SABJISCTCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/ja4l AIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHHUS
YPaBHEHUSI WM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
qucie ¢ NpUMEHeHHeM rpaduyecKux NpecTaBlieHuid (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHHE WM CUCTEMa YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U ITpoUee).

Pemiats nuHeliHble HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300pakaTh PEILICHUE
HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3alIMChIBATH PEIEHHUE C TIOMOLIBIO CUMBOJIOB.

Pemate cucrembl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YWCIOBOM
MPSIMOM, 3aMUCBIBATh PELICHUE C TIOMOILIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PELICHUN PA3JIMYHBIX 33/1a4.

DyHKIUU
PacrioznaBate  ¢GyHKIIMM  M3y4eHHBIX BHJIOB. [loka3wpiBaTh CXeMaTHUYECKU

pacrloyioKeHue Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (QYyHKIMIA BHIA: Y = £X,
# _

y=fx+b y=2, y=ax2+bx+c, y= x3, y= X% y=|x| B 3aBucumoctu
X

OT 3HaYeHU KOI(PPUIIUEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.
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Crpouth W u300pakaTb CXeMaTHYECKH TIpaduKu KBaJPAaTUUHBIX (DYHKIUH,
OIMCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX rpaduKam.

PacrioznaBate kBazmpatuunyto ¢(yHKmuioo 1o (opmyse, MNPUBOAUTH IMPHUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

Yuci10BbIe NOCJIE10BATEIBHOCTH H IIPOIPECCHU

Pacrio3naBaTh apupMeTHUECKYI0O U T€OMETPHUECKYIO MPOTPECCUM TPU Pa3HbBIX
crioco0ax 3aJaHusl.

BBINOMHATE BEIYUCIEHUS C UCTIONBb30BaHUEM (OPMYII N-TO YieHa apu(pMeTUIECKOM
Y TEOMETPUYECKOM ITPOTPECCHM, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh 4iIEHBI OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJMHATHOM IJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU MOCJIEIOBATEIBHOCTIMU, B TOM YHCIIE
3a7jauu U3 peabHOM XKU3HU (C UCIOIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
Hanmenosanue paznena |KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uucna 1 BBIYKCIICHHUS. 25 [lonsitne CucreMaTn3upoBaTh M 000ramiaTh 3HAHUS
PanmonanbHbIe Unciia PAlMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX IPOOSIX.
Apudmernueckue CpaBHMBATH U YHOPSII0YMBATH APO0H, TpeoOpPa30BHIBAS
JEUCTBHS IPY HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSAI0YMBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpoou,
MTPOLEHTHI

Y3 PEATbHOU
MPaKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HaTypaJIbHBIX YHUCET.

OOBIKHOBEHHBIE B JICCITUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalnx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTD
BbIpakeHue K hopme, Hanbosee yn1o0HOM I BHIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOXKEHUE U
JIETICHHUE IECATUYHBIX APOOEH K ACHCTBUSAM C IETBIMH
YHCIIaMHU.

IIpuBoAUTH YKCI0BbIE M OYyKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAUCHMUS
OCHOBAHHUSI CTENIEHHU U TOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4yeHHus cTerneHel Buaa a" (2 — moboe paluoHaNIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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Peanibnbie
3aBucHUMOCTH. [ Ipsmas
1 oOpaTHas
MPOMOPIUOHAIIBHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX JIpo0Oeit u crenieHel yncia 10, npuMeHsaTh ux
B pEAIbHBIX CUTYaIIUSX.

IIpumMeHATH TPU3HAKY JEITUMOCTHU, PA3JIOKEHUS HA
MHOXXHUTEJIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4m Ha 4YacTH, IPOLICHTHI, MPOTIOPIIUH,

Ha HaxoXkAeHue ApoOu (IIpOoIeHTa) OT BEJIMUYUHBI U
BEJTUYHUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (TPOIEHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JIMYHBIC PEIICHUS,
3aMuCH PEIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHSITD, ONTUPASCh HA OTPE/ICICHHUS,
IIPSIMO TTPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTOPITHOHAIBHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 peaibHOTO MUpPa, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaThb npakTUKO-OpUEHTHUPOBAHHBIE 33/]a4l Ha IpoOu,
MPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIIMOHATBHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKCHUS

27

bykBeHnHble
BBIPaKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopMyIbI.

OBJagerhb aredpanyeckoi TEPMUHOIOTHEH U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX
3HA4YEHUSAX OYKB; BBIMOJHSATH BEIYUCIICHUS IO (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH IMPUBEACHUEM ITOI00HBIX CaracMbIX,
PacCKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OTHOYJICHA
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[IpeoOpa3oBanue
OYKBEHHBIX
BBIPAKECHUM,
packpbITHE CKOOOK U
IIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTCIICHHU
C HaTypaJbHbIM
MoKa3aTeyieM.
MHOro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAILIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHO>KUTEIU

Ha MHOT'OYJIEH 1 MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHATH
(opMyJibl KBajipaTa CyMMBbI M KBajipaTa pa3HOCTH.
Ocy1ecTBIATH PA3I0KEHNE MHOTOYIEHOB HA MHOKUTEIN
MyTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
npUMeHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKPAIEHHOIO YMHOKEHHS.

IIpumensaTh NpeoOpazoBaHe MHOTOWIECHOB JIJISl pEIIEHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTUS MAaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPaBHEHHUM.
JIuHerHoe ypaBHEHHE

PemiaThb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/1A OT UCXOIHOTO YPaBHEHUS

K paBHOCWJIbHOMY eMy Oouiee mpoctoro Buza. IlpoBepaTs,
ABJISICTCS JI1 KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IHoadupaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHEWHOTO YPABHEHUS C JBYMs IEPEMEHHBIMHU.
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C OJHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YpaBHEHUM.
JIunerHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTpouTthb B KOOPAWHATHON MIOCKOCTH TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

CocTaBiaiTh U pelIaTh YPAaBHEHUE U CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7ja4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopnuHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON MPSIMOM TOUKH,
OyHKIMN Ha pAMou. UHUCIIOBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

Paccrosinne mexay
JBYMSI TOUKaMH
KOOPJMHATHOU
MIPSIMOM.
IIpssmoyrosbHas
CUCTEMA KOOPIHHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
bopmynamu.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH I'pa(pHKH HECTOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (hOpPMyTIaMH, B TOM YHCIIE

C MIOMOTIIBIO ITUGPOBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPEeTHPOBATH Tpadrueckuii Criocod npecTaBICHUS
W aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKIHO Y = KX + b,
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Yrenue rpaduxos
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUYCHUU

K03 dummeHToB K u b.

Crponth rpaduku JinHeitHON QyHKIUU, QyHKIMHA Y = | x|,
HUcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMM U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI IMHEWHBIX 3ABUCHUMOCTEN B PEATBHBIX
IIPOIIECCAX U SBJICHUSX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =|x|
[ToBTOpEeHUE 1 0000IIECHNE 6 [ToBTOpEHUE Bbi0upaTh, NPUMEHATH OLIEHUBATH CIIOCO0OBI CPAaBHEHUS
OCHOBHBIX IOHATUI YKCEJl, BBIYUCICHUA, TpeoOpa30BaHUid BbIPAXKEHHUI,
Y METOJIOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 000011IeHEe OcyuecTBJIATH CAMOKOHTPOJIb BBIMOJIHAEMBIX I€UCTBUI U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOECHUM.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIsl peIeHUs 33714 U3 IPYrux
IIPEIMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCoObI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KUIIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OCHOBHBIE BU/IBI JICITCIIBHOCTH 00YYaOIIUXCs
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue 13 4rcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
00 vppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YKCIIa, MCTIO0JIB3YH ITPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATH U YNOPAA0YHUBATH PALIMOHAIIBHBIC U
JelicTBUTENBLHBIE HMppanMoHaIbHbIE YKCIia, 3aMUCAHHBIE C TTOMOIIIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEM.
JICUCTBUTEIBHBIX HccnenoBath ypaBHEHUE X2 = a, HaXOQUTh TOYHBIC U
YuCel. npubInKEHHBIE KopHU Tipu a > 0.

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCMOJIb30BAHUEM KaJIbKYJISITOPa
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa30BaHus BEIPAXKEHUN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipakaTh nepeMeHHbIC

U3 TEOMETPUYECKUX U PU3UIECKUX HOpMYI.

Bbruncasitb 3Ha4eHUS BBIPAXKCHUH, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCTIOJIB3YsI TPH HEOOXOAUMOCTH
KaJIBKYJSATOP.
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Hcnoab3oBaTh B XO/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUAMU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

Yucna 1 BBIYUCIICHHUS. CreneHsb C 1enbIM DopMyJIHPOBATH ONpeesIeHUe CTEIICHHU C LEJIBIM
CreneHsb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
MTOKa3aTelIeM CranpaprtHas 3anuch IpeacraBiasATh 3anMCh OOJIBIINX U MAJIBIX YHCEN
YHUCIa. B CTaHJapTHOM BujJe. CpaBHUBATH YKCa U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3alMCcaHHbIe ¢ UCIIONIb30BaHueM creneHu 10.
OKpPY’KaroLIEero Mmupa Hcnoab30BaTh 3a11MCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JJIUTEILHOCTH
YaCTHII IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
J10 KOCMHYECKHUX DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJINYeCKOi popme
00BEKTOB), Y MJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPY’KalOIIEM MHUpE. | BBIPAXKEHUH, COJEPIKALIUX CTEIIEHU C LEIIbIM ITI0KA3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allCAaHHBIMU
C LICJIBIM IIOKA3aTeIeM | B CTaHJAPTHOM BHJI€ (YMHOXKEHHE, JIEJIEHUE, BO3BEACHUE
B CTCIICHB)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABIUBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOKHOCTb €T0 PA3JIOKEHNS HA MHOKHUTEIH.
TPEXUJIICH Paznoxenue PackiaabiBaTh HA MHOKUTEIM KBAJIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXXUTEJIN

AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
npo6b. JlomycTumsbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallleHue
JIpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHOKCHHE U JICIICHHUC
areOpandecKux
JIpOOeH.
IIpeobpaszoBanue
BBIPAKCHU,
COJIepIKaITuX
areOpandeckue
podu

3anuceiBaTh asireOpanyeckue Belpaxkenus. Haxonurb
00JacThb OlpeeeHNs PAllMOHAIBHOTO BEIPAXKEHHUS.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISTOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJis1 IpeoOpa3oBaHus JpOOeEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aja4. BeipaxkaTh nepemMeHnHble U3 Gopmy (GU3HUECKUX,
F€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYalIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3zHaBaTh KBaJgpaTHbIC YPaBHCHHUS.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Hermonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBaJAPAaTHOTO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHbIe YPABHEHHUS — ITOJHBIE U HEIIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh mMpocTeiinmue MCcJIe0BAHUA KBaAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus. Teopema PemaThs ypaBHeHusl, CBOASIINECS K KBaJIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TTEPEMEHHOM.
Pemenue ypaBHeHun, Ha0uroaaTh 1 aHAJIU3MPOBATH CBS3b MEXKIY KOPHAMU U
CBOALIMXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUSI.
K KBAJIPATHBIM. dopmyaupoBath Teopemy Buera, a Takxe 0OpaTHYIO -
[Ipocreiinue npobHO- | Teopemy, IPUMEHSTh ATH TEOPEMBI JIJIs PEIICHUS
palMoOHAJIbHbBIC 3a/1ad4.
YpaBHEHHS. Pemath TekcTOBBIE 321a4H aNTeOpanyecKUM CIOCOOOM:
Pemenne TeKCTOBBIX MEePEXOJIUTh OT CJIOBECHOUN (POPMYITUPOBKH YCIOBUS 3aa4U
3a/1a4 € IOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YpaBHEHMUS,;
KBaJpPATHBIX pelaTh COCTaBJICHHOE YPAaBHEHUE; NUHTEPIIPETUPOBATD
YpaBHEHUH pe3yJybTar.

3HAKOMUTBCS C HCTOPHUE pa3BUTHUS ANreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHeHUE PacniozHaBaTh JTMHEHHbBIEC YPABHEHUS C IBYMS
CucremMbl ypaBHEHUN C AByMSI NIEPEMEHHBIMHU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUN

Crpontb rpadyky JIMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCI0J1b3YyH HU(POBBIE pecypcehl.

Paziuyarth napasuiesbHble U IEPECEKAIOIIUECS IPSIMbIE
10 UX YPABHECHUSM.

PemiaTe cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU [10JICTAHOBKOM U CII0KEHUEM.

83




®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

C IBYMsI
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHMUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pemath nmpocTeiinime CucTeMsl, B KOTOPBIX OJHO

W3 YPABHEHUU HE SIBIIACTCSA JIMHEHHBIM.

IIpuBoauTh rpadguuecKyr0 HHTEPNPETALUIO PENICHUS
YPaBHEHHS C IByMs IEPEMEHHBIMH M CUCTEM YpaBHEHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aITeOpandeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBOMCTBA.
HepaBenctBo ¢ ogHOM
[IEPEMEHHOM.
Jlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MTPSAMOM, 10KA3bIBATH
anre0panvecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paxaTh
pEILIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU IPSAMOMU
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C OJTHOU IMEPEMEHHOU
Y UX PEIICHUE.

N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU
OyHKINUH. [lonsiTue pyHKUUU. Hcnoab3oBatrh QyHKIMOHATBHYIO TEPMUHOJIOTHIO H
OCHOBHBIE IOHATHS OOuacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruuciasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObl 3a1aHus COCTABJISATH TA0JIUIbI 3HAYEHUI QYHKIUU.
byHKIUH. CtpouTh no Toukam rpaguku GyHKIIUN.
['padux byHKIINN. OnucbIBaTh CBOMCTBA (DYHKIIMN HA OCHOBE €€
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath GyHKIMOHATIBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpadukoB, OTPAXKAIOIINUX PEaTbHbIC
npotecchl U siieHus. [IpuBoaAuTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaAMHM.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTS TIOCTPOEHUS TpauKoB GYHKIMN U U3yUYEHHUS UX CBOWCTB
OyHKINH. UYUreHne 1 NoCTpoeHUE Haxoauth ¢ nomomb10 rpapuka GyHKIIUA 3HAYCHUE OJTHON

UwucnoBbie QyHKIHH

rpadukoB QyHKIIHIA.
[Tpumepsr rpadukoB

U3 pacCMaTpPUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOu.
B HecoXHBIX ciiydasx BbIpaxkaTh (popMyJ10#i 3aBUCUMOCTH

85




®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

byHKIMH, MEK]1y BEJIMUMHAMU.
OTpaXaIOIIUX OnuceIBaTh XapakTep U3MEHEHHS OJTHOW BEJITUYHHBI
peanbHbIE MPOIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS JPYToil.
DOyHKIUH, Pacno3naBath Buabl n3ydaembix GyHkmnmid. [loka3biBaTh
OIIMChIBAIOLINEC CXeMaTHU4YEeCKH IT0JIOKEHUE HaA Koopz[HHaTHoﬁ IIJIOCKOCTH
IPAMYIO U OOPaTHYIO rpadukoB GyHKIMN BUaa: Y = X, y = X, y = Vx, y = |x]|.
PONOPLUHUOHAIBHBIE Hcnoub30BaTh (PyHKUMOHAJIBLHO-TPAPUUIECKHE
3aBHCHUMOCTH, UX npeacTaBJIeHus sl pEUICHUS U UCCIEA0BaHUS YPaBHEHUN U
rpaduKH. CHUCTEM YPaBHEHHI.
I'paux Gpynximn IpuMeHaTh HH(POBbIE PECYPChI A7 IOCTPOECHHS
y = X. rpadukoB GpyHKIMH
DOyHKIUU
y =Xy =X,
y =vx,y = |x|;
rpaduyueCcKoe PEIICHHE
YPaBHEHHUN U CUCTEM
YpPaBHEHUM

[ToBTOpEeHUE M 0000IIEHNE [loBTOpEHME Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

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

YuCell, BEIUUCIEHUH, TPpeoOpa30BaHM BEIPAKEHUM, pelIeHUs
YPaBHEHHUHU.

OcymecTBJIATh CAMOKOHTPOJIb BBIIIOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMUCICHUM, MPeoOpa30BaHMUi,
ITOCTPOCHUH.

PemiaTe 3a1a4um u3 peajbHOM )KM3HH, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIsl PEIICHUS 3a]1a4 U3 IPYTUX
MIPEAMETOB.

PemiaTh TeKCTOBBIE 32]a4H, CDABHUBATH, BLIOMPATH
CIOCOOBI PEIICHNA 3a/1a4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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JECATUYIHBIC POOH.
BzanmHo os1HO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JIEUCTBUTEIBbHBIX
YHCEI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICUCTBUTEIIbHBIX YHCETI,
apumMeTHIeCcKue

9 KJIACC
HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JESATEIBHOCTH 00YYAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE

Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh MpeacTaBJIieHHs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENBHBIE YUCIA UPPALMOHAIILHBIE HATypaJIbHBIX YHCEN O MHOKECTBA JEHCTBUTENBHBIX YUCEN.
YKCla, KOHEYHBIE U O3HaKOMHTBCS C BO3MOKHOCTBIO MIPEACTABICHUS
OECKOHEYHbIE JNEHUCTBUTENBHOTO YUCIIa KaKk OECKOHEYHOH 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTD JI€CATHYHbIE TPUOTKEHUS
MHoxecTBO palMOHANBHBIX U UPPALMOHAIIBHBIX YHCET.
JCACTBUTEIIBHBIX HN300paxkaTh 1€VCTBUTEIBHBIC YUCIA TOUKAMHU
YHCEll, KOOPAMHATHOM IIPSMOM.
NEICTBUTENIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPSAI0YUBATH
yucia Kak NENCTBUTENIbHBIE YHCIIA.
OECKOHEUYHBIE BbINOJIHATH, cCOYETasi yCTHBIE U TUCbMEHHBIE TPUEMBI,

apudMeTndecKue 1efiCTBHUS C pAIMOHAIBHBIMU YUCIIAMU;
HAXOAMUTh 3HAUYCHUS CTEIICHEHN C LEJIBIMU MIOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
IMosyyuTs npeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEBHBIX YACEI B TPAKTUUECKOM IESATEIbHOCTH
YEJIOBEKa.

AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
NPUOJIMKEHUS ICHCTBUTEIIBHOTO YUCIA NPU PEIICHUN
3a1ad4.

OKpyriasTh JCUCTBUTEIBHBIC YUCIIA, BHINIOJHATH
NPUKUIKY PE3yJIbTaTa BBIYUCICHUN, OEHKY 3HaYCHUN
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[Tpubmmxennoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMHUTBLCA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpaduyeckue
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METObI IIPU PELICHUH YPAaBHEHUM, HEPABEHCTB U UX
IEPEMEHHOM CBOAAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 11ebie ¥ IpOOHbBIE YPAaBHEHMUS.
KBagparnoe Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMH,
ypaBHeHHUe. Pemenne ypaBHEHUS, CBOJAILIMECS K HUM, POCTEMIINe ApOOHO-
YpaBHEHUH, palMOHAJIbHBIC YPABHEHUS.
CBOASIINXCSA IIpeasarats BO3MOXKHbBIE CIIOCOOBI pEHIEHUS! TEKCTOBBIX
K KBaJPaTHBIM. 3a7a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIC 3a/1a4n
bukBangpaTtHbie pa3HbIMH CIIOCOOaMHU.
YPaBHEHUSL. 3HAKOMMTBHCS C UCTOPHUE Pa3BUTHUS MATEMATUKU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN
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pa3oKeHUEM
Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
MHTEPIPETALNS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh U NIPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPaBHEHUE HE
ABJISIETCS JIMHEWHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
IPEICTABIICHUS IS pellleHUs] M HCCIe0BAHUS YPaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandeckuM Croco0oM: NMepexoauTh OT CIIOBECHOU
bopMyJIUPOBKH YCIOBUS 3a1a4M K aIreOpandeckoi MoJienu
yTEM COCTABJICHUS CUCTEMbI YPABHEHHI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTarT.

3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHUS MAaTEMATUKU
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCII0JIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoHsATh npeoOpa3oBaHus HEPABEHCTB, HCIIOJIb30BaTh
JIunelinbie U1 IpeoOpa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHENHBIE U KBAJAPATHHIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
CucTeMbl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOU ITOJTyYEHHBIEC PELICHHUS.
IIEPEMEHHOMN U UX MN300paxkaTh penicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YHCJIOBOM MPSMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemath KBaJIpaTHBIE HEPABEHCTBA, UCIIOJIb3YS
peuieHue. rpauueckue npeCTaBIeHus.
I'paduueckas OcBauBaTh U NIPUMEHATH HEPABEHCTBA TP PEILICHUU
VHTEpIIPETaLINs Pa3IMYHBIX 33]1a4, B TOM YUCJIE TPAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadpux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napadoJibl, OCh

WITKOCTPUPOBATH CXeMATHYECKH, 00bICHATH
pacrnoiokKeHne Ha KOOPAMHATHON TIIOCKOCTHU rpauKoB

byuknuii Buga: y = kx,y = kx + b,y = k_,y = X2
X
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CUMMETPUH MapadoIbI.
I'paduku PyHKIMIA:
y = kx,
y = kx + b,
k
y =—
X
y =X,
y = X,
y =Vx,
y = |x|

y = X%,y =vx, y = |x| B 3aBHCHMOCTH OT 3HaUYCHHIA
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBapaTuyHyO QyHKIUIO 110 (popmyIie.
IIpuBoauTHL NpUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 PeaIbHOM KU3HU, PUZUKH, TEOMETPHUH.

BoisiBJasATH 1 0000111aTh 0COOEHHOCTH rpaduKa
KBaJpaTUYHON PyHKIUU Y = ax’ + bx + c.

CTpouThb 1 U300paxKkaTh cXxeMaTHYeCKH TpaPuKu
KBaIpaTHYHBIX (PYHKIINIA, 33JaHHBIX (OPMYTIaMH BHIA
y=axt,y=ax’ +qy=alx+p?’y=ax +bx+ec.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3yUYECHHBIX
(YHKIMI 11 UX TOCTPOEHUS], B TOM YHCJIE C TOMOULIBIO

U (pPOBBIX pECYpCoOB

YucioBeie
OCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
TIOCJIEIOBATCILHOCTH.
3amaHue
ITOCJIEAOBATEIIEHOCTH
PEKYpPPEHTHOU
dopmynoi u

dbopmyoii N-To wieHa.

Apudmernueckas u
reoMeTpuYecKas
IIPOTPECCHUM.
@opmyJibl N-T0 YieHa
apupMeTHIECKON 1
r€OMETPUYECKON

OcBanBaTh U NIPUMEHSATH UHJICKCHbIE 0003HAUYCHHS,
CTPOMTH PeYeBbie¢ BHICKA3bIBAHMSA C HCIIOJb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
NOCJIEA0BATEIBHOCTH.

AHaau3upoBaTb GpopMyiy N-ro yieHa
NOCJIEIOBATENBHOCTH WIIA PEKYPPEHTHYIO (hOpMYITy

Y BBIYUCJIATH WICHBI TOCJIEI0BATEIbHOCTEN, 33 TaHHBIX
3TUMU (HOopMyIaMHu.

YcranaBiauBaTh 3aKOHOMEPHOCTDH B IOCTPOEHUU
MOCJIEIOBATEIBLHOCTH, €CJIA BHIMMCAHBI IEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(MeTHYECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU NIPH Pa3HbIX CIIOCO0AX 3a/1aHusl.
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MPOTrPECCUI, CYMMBI
MEePBbBIX N YJICHOB.
N3o0pakeHue 4ieHOoB
apupMeTUYeCKOi 1
TEOMETPUUYECKOU
MPOrPECCUN TOUKAMH
Ha KOOPAMHATHON
TJTIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10KHBIE POLIEHTHI

Pematp 3a7auu ¢ UCnonb30BaHHEM (POpMyT N-TO dieHa
apu(pMETUYECKON U TeOMETPUUECKOM TPOrPECCHit, CyMMBbI
NEPBBIX N YJICHOB.

N3006paxkaTh YieHbI MOCIEAOBATEILHOCTH TOUKAMU

Ha KOOPJMHATHOM MIIOCKOCTH.

PaccmarpuBaTth npuMepsl NPOLECCOB U SIBJICHUM

U3 peasbHOM JKU3HU, WLTIOCTPUPYIOIINE N3MEHEHNE

B apu(PMETHUECKOM MPOTPECCUH, B TEOMETPUUECKOMN
IPOIrpeCcCUy; N300paxaTb COOTBETCTBYIOILNE 3aBUCUMOCTH
rpaduyecku.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEIHHOCTSIMH, B TOM YHUCJIE 33141 U3 peaTbHOU
KU3HH C UCTIONH30BaHUEM ITU(PPOBBIX TEXHOJIOTHIMA
(9TEKTPOHHBIX TAOJHII, TPAPUIECKOTO KATBKYJIATOPA U T.11.).
PemaTh 331291 Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peaybHOU MPAKTUKH (C UCTIOIH30BAHUEM
KAJIbKYJISITOPA).

3HAKOMUTBHCS C HCTOPHUEl pa3BUTHS MAaTEMATHKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYMCJIEHHS (3aTUCh,
CpaBHEHUE, IEUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
IPOIOPLHY;

OnepupoBaTh NOHATUAMM: MHOXECTBO, MOJMHOKECTBO,
orepaluy HajJl MHOXKECTBaMU; HCIMOJIb30BaTh rpaduyecKkoe
IPEICTABIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUx
y4eOHBIX MPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBbIE C YMCJIAMU: HATypaJbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETMMOCTh HaTyPAJIbHBIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

Yyuces, MPU3HAKK JIETMMOCTH, 11€710€ YUCII0, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECITUYHAsS POOU, CTaHIapTHBIN BU/T
yucia, apupMEeTUUECKUN KBaJIpaTHBIN KOPEHb.
BbInoJHATH AeiicTBUS, CPABHUBATH U YIIOPSII0YNBATH

apuPpMETHIECKUM YucIia, NPeACTaBIATh YUCa HA KOOPUHATHOM MPSMOH,
CrocoooMm) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLIEHKY
pe3ynbTaTa BEIYHCICHUN.
PemaTh TeKkcTOBBIE 3aa4M apU(PMETUUECKUM CIIOCOOOM.
PemaTe npakTu4yecKkue 3a1a4M, COACPKALIUE IPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAFOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHUE, [IEHA — KOJIMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMsl — MPOU3BOIUTENIBHOCTD TPY/IA.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIINH,
(popMyIHPOBATH UX HA A3BIKE MATEMATHKH,
HAXOJUTH PEIICHNE, TPUMEHSSI MATEMAaTUUYECKUI arapar,
HHTEPNPETHPOBATH PE3YJbTAT
AJsiredOpanyeckue OnepupoBaTb NOHATUAMMU: CTEIICHD C LIEJIBIM
BbIpaKeHU s nokasareiyieM, apu(pMeTHUeCKUil KBaJApaTHbII KOPEHD,
(mpeoOpa3oBaHUe MHOTOWIEH, ajaredpandeckas Apo0b, TOKICCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSL: BHIIOJHITH PACUETHI
BBIPAKECHUM, o gopMyiiam, mpeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOIYCTUMBbIE palMOHaIbHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHU) peann30BbIBaTh Pa3JI0OKEHUE MHOIOUYJIEHA HA MHOYKUTEIH,

B TOM YHCJI€ C UCTIOJIB30BaHUEM (hOPMYIT PA3HOCTH
KBAJpaTOB U KBAJIpaTa CYMMBI U pa3HOCTH; HAXOJIUThb
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JOIYCTUMBbIE 3HAUE€HUS IEPEMEHHBIX JIJIs1 IPOOHO-
PalMOHAJIBHBIX BBIPAKEHUN, KOPHEM.

MopenupoBaTth ¢ IOMOIIBIO (HOPMYIT pealibHbIE IPOLIECCHI
Y SIBJICHUS

DOyHKUNH
(mocTpoeHue,
CBONCTBA
U3YYEHHBIX
ynxumi;
rpaduueckoe
penieHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBaTth NOHATUAMHU: QYHKIHUSA, TpaPUK PYHKIINH,
HYJH1 QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
IPOMEXYTKU BO3pacTaHusl, yObIBaHUS, HAUOOJIbIIIEE U

HauMEHbIIIee 3HaUYeHUs (PYHKITHH.
AHAJIM3MPOBATh, CPABHUBATH, 00CYKIATh CBOMCTBA

(GyHKUHA, CTPOUTH UX FPAQUKH.

OnepupoBatb NOHATHAMHU IPSIMAsi TPOMOPIIMOHAIILHOCTD,
oOpaTHasi MPONOPLUUOHAIBHOCTD, IMHEWHAA (QyHKIUS,
KBaJpaTuyHas QyHKIus, mapaboa, runepooa.
HUcnogab3oBath rpagukm U1 ONPEAEIIEHUS CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEH, AJIsl pELICHUS 3a7a4 U3 APYruxX
Y4EOHBIX IPEAMETOB U PEeAIbHON KU3HU; MOEJTUPOBATH

C MOMOIIIbIO TPa(UKOB peabHbIC IPOLIECCHI U SBJICHUSI.
Bripaxkars popmysiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

Ne n/m

NpOrpamMmbl
Yucaa v BeUMCcIeHU. PanimoHanbHbIe
qpciia

2 AnreOpandecKkue BbIpaKEHUS

3 YpaBHEHHUs 1 HEpABEHCTBA

4 Koopaunats! u rpaduku. OyHKkunn

5 [ToBTOpEeHME M 000OIIIEHNE

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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KoauuecTBO 4acoB

Konrpoabubie IIpakTuueckue
Bcero

padoTshI padoThI
25 1
27 1
20 1
24 1
6 1
102 5 0

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
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8 KVIACC

Ne i/

10

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Uucna u Beruncienus. KBagparasle KopHU

Yucna u BerunciieHusa. CTeneHpb ¢ [elbIM
IoKa3aTejieEM

Anrebpanyeckue BbIpaKEHHUS.
KBanpatubiii TpéxuiieH

AnreOpanueckue BbIpaKEHUS.
Anrebpanyeckas 1po0b

VYpaBHenus u HepaBeHCTBA. KBapaTHbie
ypaBHEHUS

VYpaBHenust u HepaBeHCTBA. CrcTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA
@yHkuyuu. OCHOBHBIE IOHATHS
Oyukuuu. Yucnosble QyHKINU

[ToBTOpenue n o6o01IEHNE

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoanuecTBo 4acoB

Bcero

15

15

15

13

12

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmenoBaHmue pa3jiesioB U TeM
NPOrpaMmblI

Yucna v BeruncieHus. JleMCTBUTENbHBIE
yucia

VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C
OJHOU epeMEHHOM

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHUI

YpaBHeHus u HepaBeHCcTBa. HepaBeHCcTBA
DyHKIMHU

YucnoBbie MOCIEA0BATEIbHOCTH

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

3HAHUH

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18
102

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/7f419d08

bub6nmoreka [IOK
https://m.edsoo.ru/7f419d08

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08

bubnunoreka LIOK
https://m.edsoo.ru/7f419d08

bubnuoreka [{OK
https://m.edsoo.ru/7f419d08

bubmuoreka [IOK
https://m.edsoo.ru/7f419d08

bubnmorexa LIOK
https://m.edsoo.ru/7f419d08
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
/i Tema ypoka
1 [TonsiTHE palMOHAIILHOIO YUCIa
5 Apudmernueckue IeHCTBHS C
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢
palnoHaIbHBIMU YU CIAMU
4 Apudmernueckue T1eUCTBUS C
panroHaTBFHBIMHU YUCIAMH
5 Apudmernueckue neiicTBus ¢
panroHaIbHBIMU YU CIAMU
6 Apudmernueckue T1eUCTBUS C
panroHaTBFHBIMHU YHCIIAMH
7 CpaBHeHue, ynopsi04MBaHue
panMoHaIBHBIX YHCE
8 CpaBHeHue, yrnopsJ0ulMBaHHue
paIMOHATIBbHBIX YHCE
9 CpaBHeHue, yrnopsjoulMBaHue
paIMOHATIBbHBIX YHCE
10 CreneHnsb ¢ HaTypalIbHBIM
IIOKa3aTeneM
11 CreneHb ¢ HaTypaJTbHBIM
MoKazareieM
12 Crenens ¢ HATYpATBHBIM
IIOKa3aTeleM
13 CreneHb ¢ HaTypaJlbHBIM

IIOKa3aTejIeM

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoTshI

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmorexa [IOK
https://m.edsoo.ru/7f421382

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154¢

bu6nmoreka [JOK
https://m.edsoo.ru/7f4218be
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
29

30

CreneHb ¢ HaTypaIbHBIM
[I0Ka3aTeleM

Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MPOIIEHTHI U3 PEATbHON MPAKTUKU

Pemenre ocHOBHBIX 3a/1a4 Ha 1pooH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHUKU

Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MPOIIEHTHI U3 PEATbHON MPAKTUKU

Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLEHTHI U3 PEATHbHON MPAKTUKHU

HpI/ISHaKI/I JACIIUMMOCTH, Pa3JI0KCHUS
Ha MHOXXHUTCJIM HATYPAJIbHBIX YUCEII

[Ipu3Haku AeIUMOCTH, Pa3JI0KEHUS
Ha MHOXKUTEJIM HATYypaJIbHBIX YUCEell

Peanbnbie 3aBucumoctu. [pamas u
oOparHast MPOIOPIUOHATEHOCTH

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast MPOMOPIIHOHAIEHOCTH

Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

KonTponbnas pabora no teme
"PanimoHanbpHBIE yncia'

BykBeHHBIE BbIpaKeHUs

[Iepemennsle. JlonycTrMBble 3HAaYEHUS
[IEPEMEHHBIX

®opMyiibl
DopMyiibl

[Ipeobpa3oBanre OYKBEHHBIX

e

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

bu6mmoreka [JOK
https://m.edsoo.ru/7f41feec

bu6nmoreka [JOK
https://m.edsoo.ru/7f41fafa
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31

32

33

34

35

36

37

38

39

40

41

42

43
44

BBIPQKCHUH, PACKPHITHE CKOOOK U
NPUBE/ICHHE TIOO00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
BBIPQKCHUH, PACKPHITHE CKOOOK U
NPUBE/ICHHE TIOO00HBIX ClIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
BBIPQKCHUH, PACKPHITHE CKOOOK U
NPUBE/ICHHE TIOAO00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
BBIPQKCHUH, PACKPhITHE CKOOOK U
NPUBE/ICHUE TIO00HBIX ClIaraeMbIX
CBolicTBa CTENEHU C HATYPAJIbHBIM
nokaszaresem

CBolicTBa CTENEHU C HATYPAJIbHBIM
nokaszaresem

CBoiicTBa CTENEHU C HATYPaAIbHBIM
IOKa3aTejieEM

MHuoro4ieHsl

MHuoro4ieHsl

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHHUC
MHOT'O4YJICHOB

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOKCHHUC
MHOT'O4YJICHOB

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHHUC
MHOT'O4JICHOB

CJ'IO)KCHI/IC, BBIUUTAHUC, YMHOKCHHUC
MHOT'O4YJICHOB

@opMyIbI COKpAIEHHOTO
YMHOKEHHUS

@opMyIbl COKpaALIEHHOTO

bubmuorexa [JOK
https://m.edsoo.ru/7f41fd70

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bubmuorexa [JOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f42276e

bu6mmoreka [JOK
https://m.edsoo.ru/7f422930

bu6nmoreka [IOK
https://m.edsoo.ru/7f422af2

bu6mmorexa [IOK
https://m.edsoo.ru/7f422cc8

bu6mmoreka [JOK
https://m.edsoo.ru/7f422fca

bu6mmorexa [IOK
https://m.edsoo.ru/7f423182

bu6nmoreka [JOK
https://m.edsoo.ru/7f42432a

bu6nmoreka [JOK

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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45

46

47

48

49

50

o1

52

53

54

55

56

57
58

YMHOXCHUA

DopMyJIbl COKPALIEHHOTO
YMHOXKECHHS

@opMyIIbl COKpALIEHHOTO
YMHOXKEHUS

DopMyJIbl COKPALIEHHOTO
YMHOXKECHHS

Pazioxenne MHOTO4YJIEHOB Ha
MHOHATEIIN

Paznoxenne MHOTOYJIEHOB HaA
MHOHATEIIN

Paznoxenre MHOTO4JIGHOB Ha
MHOXHUTCIIN

Paznoxenne MHOTOYJIEHOB HA
MHOHUTEIN

KonrpospHas paboTa o reme
"Anredpanyeckue BeIpaxeHus "

VYpaBHeHue, IpaBuia
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHH

JInHeliHOE ypaBHEHHE C OQHOU
MEPEMEHHOM, PEIICHUE TUHEUHBIX
ypaBHEHUH

JInHeliHOEe ypaBHEHME C OHOM
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUH

JIuHeliHOEe ypaBHEHME C OAHOU
MEPEMEHHOM, PEIICHUE TUHEUHBIX
ypaBHEHUH

Perenune 3ana4 ¢ moMoILIbIO
YpaBHEHUI

Pemrenue 3agad ¢ mOMOIIBIO

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

https://m.edsoo.ru/7f42464a

bubmuoreka [JOK
https://m.edsoo.ru/7f424c12

bu6mmoreka [IOK
https://m.edsoo.ru/7f424fd2

bubmuorexa [JOK
https://m.edsoo.ru/7f4251d0

bubmuorexa [JOK
https://m.edsoo.ru/7f423312

bubmuorexa [JOK
https://m.edsoo.ru/7f4237fe

bu6mmoreka [IOK
https://m.edsoo.ru/7f4239de

bu6mmoreka [IOK
https://m.edsoo.ru/7f420482

bu6mmorexa [IOK
https://m.edsoo.ru/7f42064e

bu6mmorexa [IOK
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59

60

61

62

63

64

65

66

67

68

69

70
71

72

73

74
75

ypaBHEHUU

Pewrenue 3amau ¢ nomoupro
YpaBHEHUU

Pemrenue 3agad ¢ moMOIIbIO
ypaBHEHUI

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH U €T0 rpaduk

JInHenHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH U €ro Tpaduk

Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IIEPEMEHHBIMU

Cucrema 1ByX JTUHEHHBIX YPaBHEHUN
C IByMsl IEPEMEHHBIMU

Cucrema 1ByX JUHEHHBIX YpaBHEHUH
C IByMs IIEPEMEHHBIMU

Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN
C IByMsl IEPEMEHHBIMU

Pemenne cucreM ypaBHeHUN
Pemenne cucreM ypaBHeHUN

Pemenue cucrem ypaBHEHUN

Pemenue cucrem ypaBHEHUN
Pemenue cucrem ypaBHEHUN

KonrtponsHas pabora no Teme
"JIuneliHble ypaBHEHHS"

KOOpI[I/IHaTa TOYKH Ha HpHMOﬁ

YucnoBble TPOMEKYTKH

YucnoBble TPOMEKYTKH

T

https://m.edsoo.ru/7f420806

bubmuoreka [JOK
https://m.edsoo.ru/7f4209a0

bu6mmoreka [IOK
https://m.edsoo.ru/7f420e6e

bubmuorexa [JOK
https://m.edsoo.ru/7f427c32

bubmuorexa [JOK
https://m.edsoo.ru/7f427e8a

bubmuorexa [JOK
https://m.edsoo.ru/7f42836¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f4284de

bu6mmoreka [JOK
https://m.edsoo.ru/7f42865a
bu6mmoreka [IOK
https://m.edsoo.ru/7f4287d6

bu6mmorexa [IOK
https://m.edsoo.ru/7f421044

bu6mmorexa [IOK
https://m.edsoo.ru/7f41de76

bu6nmoreka [JOK
https://m.edsoo.ru/7f41dff2

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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76

77

78

79

80

81

82

83

84

85

86
87
88

89

90

91
92

PaccrostHue Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSIMOM

Paccrosinne Mexay 1ByMsl TOUKaMU
KOOPJMHATHOM MPSIMOi

HpﬂMO}’FOJ’IBHaﬂ CHUCTEMA KOOpAHAT
Ha IIJIOCKOCTHU

[TpsimoyronbpHas cucTeMa KOOpAWHAT
Ha TUIOCKOCTH

[Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3aTaHHBIX
dbopmynamu

[Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

Urenue rpadiKoB peaibHBIX
3aBUCUMOCTEN

Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEM

[Tonstue GpyHkuun

I'paduk pynkumu

CaoiicTBa pyHKIUI
CaoiicTBa QyHKIHIA
Jluneitnas GpyHkuus

Jlunelinas QyHKISA

ITocTpoenue rpaduka TUHEHHOM

bubmuorexa [JOK
https://m.edsoo.ru/7f41el6e

bu6mmoreka [IOK
https://m.edsoo.ru/7f41e42a

bubmuorexa [JOK
https://m.edsoo.ru/7f41e8a8

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ed80

bubmuorexa [JOK
https://m.edsoo.ru/7f41ea24

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ef06

bu6mmoreka [JOK
https://m.edsoo.ru/7f41f078

bu6mmorexa [IOK
https://m.edsoo.ru/7f41f1fe

bubmuoreka [JOK
https://m.edso0.ru/7f427282

bu6mmorexa [IOK
https://m.edsoo.ru/7f427412

bu6nmoreka [JOK

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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93

94
95

96

97

98

99

100

101

102

byHKIHH

[TocTpoenue rpaduka TuHEHHON
byHKIIUN

I'padux pynkuum y =[x|

I'padux pynkunm y =[x|
KonrtponsHas pabora o reme
"Koopaunatse! u rpaduku. OyHKun"

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUU

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUU

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOIOB Kypca 7 Kiacca, 00001ieH1e
3HaHUHN

WroroBas koHTpoJsibHAs paboTa

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOIOB Kypca 7 Kjacca, 00001ieHne
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

L

102

https://m.edsoo.ru/7f426d1e

bubmuorexa [JOK
https://m.edsoo.ru/7f41f50a

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f429f32

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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8 KVIACC

Ne
n/n

© o0 ~No o b

11

12

13

14

Tema ypoka

KBagparHblil KOpeHb U3 YUCIIa

[TonsiTre 06 UppaLIOHAIILHOM UHUCIIE

JlecsiTuuHble TPUOIMKEHUS
UPPALMOHAIIBHBIX YUCET

JlecaTUUHbIE TPUOIINKEHUS
HMPPALMOHAIIBHBIX YHCET

JlelicTBUTENbHBIC YKCIIA
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI
CpaBHEHME IEWCTBUTEIBHBIX YHCEI

Apudmernueckuit KBaapaTHbIHN
KOpEHb

VYpaBHeHue Buia x> = a
CaoiicTBa apuMeTnyecKkux
KBaJIpaTHBIX KOpHEN
CaoiicTBa apupmMeTHyeCKuX
KBaJPAaTHBIX KOPHEU
[TpeobOpazoBaHme YUCTOBBIX
BBIPAKEHUH, COIEpIKALUX
KBaJIpaTHbIE KOPHU
ITpeoOpa3oBaHue YUCIOBBIX
BBIPAYKEHHI, COJIEPIKAIIUX
KBaJIpaTHbIE KOPHU

[Ipeobpa3oBaHre YHCTOBBIX
BBIPAYKEHHI, COJIEpKAINX

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoanuecTBo 4acoB

Bcero

N I N Y e = =

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH S

JJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f42d452

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eaaa

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d862

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d862

bu6mmoreka [IOK
https://m.edsoo.ru/7f42dd26

bu6mmorexa [IOK
https://m.edsoo.ru/7f42ded4

bu6mmorexa [IOK
https://m.edsoo.ru/7f42e0be
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15

16

17

18

19

20

21

22

23
24

25

26

27

28

KBaaApaTHBIC KOPHU

[IpeobpazoBaHue YUCTOBBIX
BBIPAYKEHH, COJIEPKALLUX
KBaJIpaTHbIE KOPHU

CreneHsn C LEIBIM ITI0Ka3aTeaeM

CrangapTHas 3aluCh YUCIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T JIEeMEHTapHBIX YaCTHUIL JI0
KOCMHYECKHX 00BEKTOB),
JUTUTEIILHOCTD TIPOLIECCOB B
OKpY>KaroIlleM Mupe

CBoiicTBa CTENEHH C LIEJIBIM
MOoKa3aTeiemM

CBOiiCcTBa CTEMNEHU C IETBIM
[MOKa3aTelieM

CBoiicTBa CTENEHU C LIETBIM
IoKa3aTrejieEM

CBoJCTBa CTEIICHU C OCJIbIM
IIOKa3aTeciIeM

CBOIiCTBA CTEMNEHU C IETBIM
oKasarejieM

KBanpaThslii TpéxuiieH
KBanpathslii TpéxuiieH

PaznoxeHue KBapaTHOTO
TpEXUWIEHa HA MHOXHUTEIU
PaznoxeHue KBaJpaTHOTO
TpEXUWIeHa HA MHOXHUTEIU
KonTponbHas pabota no remam
"KBanparnsle kopHU. CTeneHu.
KBanparuslit TpexuneH"

Anrebpanyeckas 1po0b

R

bu6mmoreka [IOK
https://m.edsoo.ru/7f42e262

bu6mmoreka [IOK
https://m.edsoo.ru/7f4354a4

bu6mmoreka [IOK
https://m.edsoo.ru/7f436098

bu6mmoreka [IOK
https://m.edsoo.ru/7f435648

bubmuorexa [JOK
https://m.edsoo.ru/7f435648

bubmuorexa [JOK
https://m.edsoo.ru/7f435648

bu6mmoreka [IOK
https://m.edsoo.ru/7f43599a

bu6mmoreka [JOK
https://m.edsoo.ru/7f435ed6

bu6mmoreka [JOK
https://m.edsoo.ru/7f42fd38

bu6mmorexa [IOK
https://m.edsoo.ru/7f42fd38

bu6nmoreka [JOK
https://m.edsoo.ru/7f42ec80

bu6mmorexa [IOK
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https://m.edsoo.ru/7f43599a
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29

30

31

32

33

34

35

36

37

38

39

40

41

JlonycTuMeble 3HaUeHUS
MEPEeMEHHBIX, BXOJISALINX B
anredpanvecKue BbIPAKEHUS

JlomycTMBIE 3HaYEHUS
MIEPEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
OCHOBHOE CBOHCTBO
anreOpandeckoi 1podu

Coxkpatenue apobeit
Cokpaienue apooei

Coxpatenue apobeit

Crnoxenue, BEIMUTaHHE, YMHOKCHHE
U JICJICHHE alireOpandecKux Apooeit

CnoxxeHue, BBIYUTaHUE, YMHOKEHUE
U JeTieHue anreOpandeckux apooei

Crnosxenue, BBIMUTaHUE, YMHOKEHHE
U JICJICHHE aNreOpandeckux apooeit

CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE
U JeTieHue anreOpandeckux apooei

IIpeoOpa3oBaHue BBIpAKEHUIH,
coJieprKalluX anredpandeckue
apobu
IIpeoOpa3oBaHue BBIpAKEHHIH,
coJieprKallux anredpandyeckue
npobu
IIpeoOpa3oBaHue BBIpAKEHHIH,
coJieprKallux anredpandeckue
npobu

https://m.edsoo0.ru/7f430382

bubmuorexa [JOK
https://m.edsoo.ru/7f4308e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f430a8a

bubnuoreka [IOK
https://m.edsoo.ru/7f430f44
bubnnorexa [HOK
https://m.edsoo.ru/7f430f44

bu6mmorexa [IOK
https://m.edsoo.ru/7f43128c

bu6mmoreka [JOK
https://m.edsoo.ru/7f4315c0

bu6mmoreka [IOK
https://m.edsoo.ru/7f4318c2

bu6mmoreka [JOK
https://m.edsoo.ru/7f431a20

bu6mmoreka [JOK
https://m.edsoo.ru/7f43259c

bubmuoreka [JOK
https://m.edso0.ru/7f432736

bu6nmoreka [JOK
https://m.edsoo.ru/7f432736
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42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

KoHnTponpHas padora o reme
"Anrebpanueckas 1poon"

KBanpatHoe ypaBHeHue
HenosHoe kBaipaTHOE ypaBHEHUE

Henonnoe kBagpaTHOE ypaBHEHHE

@opMyita KOpHEH KBaPaTHOIO
YpaBHEHUs

dopmyna KopHEel KBapaTHOTO
ypaBHEHUS

dopmyna KopHEel KBapaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

Pemenue ypaBHeHuit, CBOQAIUXCA K
KBaJIpaTHbIM

Pemenue ypaBHeHMi, CBOOAIIUXCA K
KBaJpaTHBIM

[Ipocreiimue qpobHO-
palMoHaIbHbIE YPABHEHUS
[Tpocreiimme npoGHO-
paloHaIbHbIE ypaBHEHUS

Pemrenne TeKCTOBBIX 3a7a4 C
MOMOIIIbIO KBa/IPATHBIX YpaBHEHUMN
Pemenne TekcTOBBIX 3aa4 ¢
MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUNI
KonTponbhas pabota no teme
"KBanpaTHsle ypaBHeHuUs"

bubmuorexa [JOK
https://m.edsoo.ru/7f431d36

bubmuorexa [JOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
https://m.edsoo.ru/7f42f158

bubmuorexa [JOK
https://m.edsoo.ru/7f42f3f6

bu6mmorexa [IOK
https://m.edsoo.ru/7f42f5a4

bu6mmoreka [IOK
https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
https://m.edsoo.ru/7f430076

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c542

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0

bu6nmoreka [IOK
https://m.edsoo.ru/7f4328c6

bu6mmorexa [IOK
https://m.edsoo.ru/7f432b6e

bubmuorexa [JOK
https://m.edsoo.ru/7f42f75¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f42f8f6

bu6mmorexa [IOK
https://m.edsoo.ru/7f4301f2
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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
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

58

59

60

61

62

63

64

65

66

67

JIuneitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI pElIeHUs YPaBHEHUN B
LENBIX YUCIIAX

JInHeliHOe ypaBHEHUE C IBYMs
[IEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI PELIECHUS YPaBHEHUH B
LEJIBIX YHCIIaX

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI PElIeHUs YPaBHEHUN B
LENbIX YUCIIAX

Pemrenne cucreM nByX JIMHEWHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

[Ipumeps! penieHus cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

[Ipumeps! penieHus cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

I'padnueckas uHTEpIIpeTaLIns
YPaBHEHUS C IBYMs IEPEMEHHBIMH U
CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

I'padmueckas uHTEpIIpEeTaLIUs
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6
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68

69

70

71

72
73
74

75

76

77

78

79

80

81

82

Pemenne TekCTOBBIX 3aJa4 ¢
IIOMOILIBIO CUCTEM YPAaBHEHU I

Pemienue TEKCTOBBIX 3a/1a4 C
MOMOUIBIO CUCTEM YpaBHEHUU

Pemenne TekCTOBBIX 3aJa4 ¢
IIOMOILBIO CUCTEM YPABHEHUI

HucnoBble HEPABEHCTBA U UX
CBOICTBA

UwucioBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHncTBO ¢ 01HOM ITepeMeHHON

JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE

JInneliHble HEPABEHCTBA C OJJHOMN
NIEPEMEHHON U UX peleHne

JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE

Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE

Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE

CucreMbl TMHEVHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEIICHHE

N3o0pakeHue penieHus TMHEHHOTO
HEpaBEHCTBA U MX CHCTEM Ha
YHUCJIOBOM ITPSIMOM

N3o0pakeHune penieHus THHEHHOTO
HEpaBEHCTBA U MX CHCTEM Ha
YHUCJIOBOM ITPSIMOM

KonTponbHas paboTa no Temam

"HepasenctBa. CucteMbl
ypaBHEeHUH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42¢c692

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cb88

bu6mmoreka [JOK
https://m.edsoo.ru/7f42cd2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c9e4
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83

84

85
86

87

88

89

90

91
92

93

94

95

96

97

98

[Tonarue GpyHKIUN

OOacTpb onpeaeneHnss 1 MHOXKECTBO
3HaYeHUH PYHKIUU

Crioco0bl 3a1anust GyHKITUN
I'paduk Gyakmmm

CaoiicTBa GyHKIIUH, UX
oroOpakeHHe Ha rpaduke

Urenue u noctpoeHue rpadukoB
byHKIUH

[Tpumepst rpadukoB GyHKITHIHA,
OTPAKAIOIIUX PEAThHBIE MPOIIECCHI

OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U
00paTHYIO IPOMOPIIUOHAEHBIC
3aBHCUMOCTH, UX rpaduKu
I'unep6ona

I'unep6ona

I'paduk pynkunu y = x*

I'paduk Qynkuuu y = x?

OyHknu y =x%, y=x>, y=YX, Yy =
[x|; rpapuueckoe perieHue
YPaBHEHUH U CUCTEM ypaBHEHUI
OyHknu y =x%, y=x>, y=YX, Yy =
x|; rpapuueckoe perienue
YPaBHEHUH U CUCTEM ypaBHEHUI
IloBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHne 3HAHU

IloBTOpEHNE OCHOBHBIX MOHATUH U
METOJ0B KypCOB 7 U 8 KJIacCOB,

N

bu6mmoreka [IOK
https://m.edsoo.ru/7f433c12

bu6mmoreka [IOK
https://m.edsoo.ru/7f433d84

bu6mmoreka [IOK
https://m.edsoo.ru/7f434bbc

bu6nmoreka [IOK
https://m.edsoo.ru/7f4343e2

bu6mmoreka [IOK
https://m.edsoo.ru/7f434572

bu6mmoreka [IOK
https://m.edsoo.ru/7f434d38

bu6nmoreka [JOK
https://m.edsoo.ru/7f434eb4

bubmuoreka [JOK
https://m.edsoo.ru/7f4371aa

bu6mmorexa [IOK
https://m.edsoo.ru/7f43736¢
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https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

000011eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATHIA U
99 METOJIOB KypCOB 7 U 8 KIIacCOB,
0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
100 METOJIOB KypCOB 7 U 8 KIIacCOB,
0000111eHNE 3HAHUNA

101 Hrorosas koHTposabHas paboTa

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOJIOB KypcOB 7 U 8 KIIacCOB,
000011eHNe 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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bu6mmoreka [IOK
https://m.edsoo.ru/7f437510

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858
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9 KUIIACC

Ne
n/n

o N o o

10

11

12

Tema ypoka

PanyonanbeHble yKciia, UPPALMOHATIBHBIE
quCiIa, KOHEYHbIE U OECKOHEUHbIE
JECSITUUHBIE TpOOU

MHokecTBO NEHCTBUTEIILHBIX UHCE;
JeMCTBUTENIbHBIE YNCIIAa KaK OECKOHEUHbIE
JECSITUUHBIE IpOOU

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEHCTBUTENIBHBIX YUCEI U
MHO>KECTBOM TOYEK KOOPAMHATHOU MPSIMOMN
CpaBHeHuE 1eHCTBUTENBHBIX YHCE,
apupMeTHYeCcKue eHCcTBUSA C
JICHCTBUTEIIbHBIMU YU CIIAMU
[TpubnmxEHHOE 3HaYEHNE BETUYHHBI,
TOYHOCTb MPUOINKEHUS

OxpyrieHue yucen

OxkpyrieHue yucen

[Ipukuaka u oLleHKa pPe3yJbTaTOB
BBIYKCIICHUN

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIunelinoe ypaBHeHue. PelieHue ypaBHEHUN,
CBOJSIIMXCS K JIMHEMHBIM

JIunelinoe ypaBHeHue. Pemienne ypaBHeHuUH,
CBOJSILMXCS K JINHEHHBIM

KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHHH, CBOAAIIUXCA K KBaJPaTHBIM

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoaudecTBO 9acoB

Bcero

T

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jlara

H3yYCHUA

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c542
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28

KBagparnoe ypaBHeHue. Pemenue
YPaBHEHHH, CBOAAIIUXCA K KBaJPaTHBIM

bukBaapaTHbie ypaBHEHUS

bukBaapaTHbie ypaBHEHUS

[Ipumepsl perienrs ypaBHEHUN TPEThEl U
4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHO>KUTEH

[Tpumepsl perieHust ypaBHEHUH TpeTbel U
4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOXHTEIH

Pemenne npo6HO-paliMOHANBHBIX YPaBHEHUN

Pemenne npo6GHO-paliMOHANIBHBIX YpPaBHEHUH

Pemenne TeKCTOBBIX 3a/1a4 anredpanyecKum
METOIOM

Pemenne TekcTOBBIX 3a/1a4 anredpanyecKkum
METOJIOM

Pemenne TekCTOBBIX 3a1a4 anre6pqueCKI/IM
METOJ0OM

KonTponbHas pabora no teme "YpaBHeHuUs ¢
OJIHOM TIepeMeHHOI"

VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €T0
rpadux

YpaBHEHME ¢ ABYMs IEPEMEHHBIMH U €TI0
rpadux

Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C
JBYMsI IEPEMEHHBIMU U €€ PEILICHUE

Cucrema 1ByX JUHEHHBIX YPAaBHEHUH €
JIBYMsI IEPEMEHHBIMU U €€ PEIICHUE

CucremMa IByX JUHEUHBIX YPaBHEHUH C

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0

bubmuorexa [JOK
https://m.edsoo.ru/7f43c3d0

bubmuorexa [JOK
https://m.edsoo.ru/7f43c9b6
bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4
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https://m.edsoo.ru/7f43c3d0
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https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

29

30

31

32

33

34

35

36

37
38
39

40

41

42

JBYMsI IIEPEMEHHBIMU U €€ pelleHne

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JIBYMsI IEPEMEHHBIMU U €€ PEIICHUE

Pewenne cucreM nByX ypaBHEHUM, OJHO U3
KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOil
CTENEHU

Pewenne cucreM 1ByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH
CTENEHU

Pemenne cucreM nByX ypaBHEHHM, OJHO U3
KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTENEHU

Pemenne cucreM nByX ypaBHEHHH, OJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH
CTENEHU

I'padmueckas uHTEpIIpETALINS CUCTEMBI
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
Penrenune TekcTOBBIX 3a/1a4 alreOpanyeckum
CIocooom

Penienune TekcTOBBIX 3a/1au allreOpanyeckum
crocoooM

KontponbHas padota o teme "CucreMbl
ypaBHEHHH"

YucnoBbie HCPAaBCHCTBA U UX CBOMCTBaA
YucnoBbie HCPAaBCHCTBA U UX CBOMCTBaA

JIvHeitHbIe HEpaBEHCTBA C OAHOM
[IEPEMEHHOM U UX PEILCHUE
JIuneliHbIe HEPABEHCTBA C OJJHON
MIEPEMEHHOM U MX PEIICHHE

JIvHeitHbIe HEpaBEHCTBA C OAHOM
[IEPEMEHHOM U UX PEILICHUE

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

bubmuorexa [JOK
https://m.edsoo.ru/7f43ad5a

bubmuorexa [JOK
https://m.edsoo.ru/7f43af08

bu6mmorexa [IOK
https://m.edsoo.ru/7f43af08

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43af08
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https://m.edsoo.ru/7f43d23a
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https://m.edsoo.ru/7f43af08
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43

44

45

46

47

48

49
50

51

52

53

54

55

56

57

58

59

CucreMbl TUHENHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX pELICHHE

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOMN U UX PEILICHUE

CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX PEILICHUE

KBaznpaTHble HEpAaBEHCTBA U MX PELLICHUE
KBagparHsle HEpaBEHCTBA U UX PEILICHUE

KBa,I[paTHHe HCPABCHCTBA U UX PCHICHHUC

KBaznpaTHble HEpaBEeHCTBA U UX PELLIEHUE
KBaznpaTHble HEpaBEeHCTBA U UX pELLIEHUE
I'padmueckas nHTEpIIpETALINS HEPABEHCTB U
CHCTEM HEpaBEHCTB C JIByMsI IEPEMEHHBIMU
I'padudeckas mHTEpIIpETAIINS HEPABEHCTB U
CHCTEM HEpaBEHCTB C JIByMsI IEPEMEHHBIMU
Konrponbnas pabora no reme
"HepaBenctpa"

KBanpatuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA

Kanparuunas ¢pynkuus, e€ rpagux u
CBOICTBa

KBanparuunas ¢pyHkius, e€ rpaduk u
CBOMCTBA

[Tapa6omna, KOOpAUHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl
[Tapabona, KOOpAMHATHI BEpPIIMHEI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl

[Tapaboina, KOOpANHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

L

bubmuorexa [JOK
https://m.edsoo.ru/7f43b098

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b21e

bubmuorexa [JOK
https://m.edsoo.ru/7f43b5a2

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

bu6mmoreka [JOK
https://m.edsoo.ru/7f4396¢6

bu6mmorexa [IOK
https://m.edsoo.ru/7f439842

bu6mmorexa [IOK
https://m.edsoo.ru/7f4399b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f439eb4

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a03a

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac
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https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napadoIIbl, 0Cb CAMMETPHH MapadoIIbl

[TapaGosna, KOOPAUHATHI BEPIIMHbI
11apaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

[TapaGosna, KOOPAUHATHI BEPIIMHbI
11apaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

I'paduku Gynkumit: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
I'paduku Gpyukmmii: y = kx, y=kx + b,
Y=K/X, y=x°, y=vX, y=IX|
I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
I'paduku pynkumit: y =kx, y=kx + b,
Y=K/X, y=x°, y=vX, y=[X|
I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
I'paduxn pynkumii: y = kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|

KontponbHas padota o teme "dynkiun"

IToHsITHE YHCIIOBOM MOCIEA0BATEIbHOCTH

3aanue MociIeI0BaTEILHOCTH
peKyppeHTHOI popmyIoit u popmynoii n-ro
4JieHa

Apudmernueckas 1 reoMeTpuIecKas
IIPOTPECCUU

ApudmeTrnueckasi U reoMeTpuyecKas
IIPOrPECCUU

®opMyIibl N-To WieHa apupMeTHIecKoi u
T€OMETPUUYECKON POTrPECCUid, CYMMBI
NEPBBIX N YJIECHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a31e

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a526

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [IOK
https://m.edsoo.ru/7f43e6c6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ebda

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ed7e

bubmuorexa [JOK
https://m.edsoo.ru/7f43f3b4

bubmuorexa [JOK
https://m.edsoo.ru/7f43f58a
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https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
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https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

75

76

77

78

79

80

81
82

83

84

85

86

87

@opMyIibl N-TO WieHa apu(PMETHIECKON U
FeOMETPUUYECKON POrpeCcCrii, CyMMBbI
IEPBBIX N YJICHOB

@opMyIibl N-TO WieHa apu(pMETHIECKON 1
reOMETPUYECKON POrpecCrii, CyMMBbI
IEPBBIX N YJIECHOB

®DopMyIbl N-ro YiaeHa apuhMEeTUIECKON 1
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI
MEPBBIX N YJICHOB

@®opmyIibl N-To WieHa apupMeTHIecKoi u
r€OMETPUYECKON MTPOTPECCUM, CYMMBI
IIEPBBIX N YICHOB

N300pakeHue 4wieHOB apudmMeTnieckoit u
r€OMETPUYECKON ITPOTrPECCU TOUKAMH Ha
KOOpPJMHATHOM INIOCKOCTH

N300pakeHue 4wieHOB apudMeTnieckoi n
T€OMETPUYECKON MTPOTrPECCU TOUKAMH Ha
KOOPJAMHATHOU IIJIOCKOCTH

JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT

CrnoxHEIe IMPONLCHTHI

Crno’xHbIe MPOLIEHTHI

KonTtponbHas padora no teme "Unciaobie
ocjienoBareiILHoCTH "

[ToBTOpEeHHE, 0000IIIEHNE U CUCTEMATH3AIIH
3HaHMA. 3aMKCh, CPAaBHEHUE, IEUCTBUS C
HeﬁCTBHTeHBHBIMH qucjiaMu, 4YucCJIioBas
npsiMast

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
3HaHUi. [IpOLIeHTBI, OTHOIIEHUS, PONOPIIUN
[ToBTOpeHue, 06001IeHNE U cUCTEMAaTH3AIUS
3HaHuil. OKpyrieHue, MpuoImKeHHE, OIleHKa

bubmuoreka [JOK
https://m.edsoo.ru/7f43ef2c

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f440418
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https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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

88

89

90

91

92

93

94

95

96

97

98

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS
3HaHU. Pernienne TeKCTOBBIX 3a/1a4
apru(METHUECKUM CIIOCOOOM

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS
3HaHU. Pernienne TeKCTOBBIX 3a/1a4
apru(METHUECKUM CIIOCOOOM

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AUs
3HaHUM. Pemenre TeKCTOBBIX 3a1a4
apuPMETHYECKUM CIIOCOOOM

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus
3Hanuid. [IpeoOpazoBanue anredpandeckux
BBIPAXECHH, TOMYCTHUMbIE 3HAYECHUS

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUs
3Hanuid. [IpeoOpazoBanue anreOpandeckux
BBIPAXCHH, JOMYCTUMbIE 3HAUECHUS

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
3HaHui. [IpeobpazoBanue anredpandecKkux
BBIPXEHH, TOMYCTHUMbIE 3HAYCHUS

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
3HaHui. [IpeobpazoBanue anredpandecKkux
BBIPXEHH, TOMYCTHUMbIE 3HAYCHUS

[ToBTOpenue, 06o0IIEHNE U CUCTEMATH3AITUS
3HaHui. OyHKIHUK: TOCTPOCHUE, CBOMCTBA
W3Yy4EHHBIX (YHKITHI

[ToBTOpEHHE, 0000IIIEHNE U CUCTEMATH3AIIH
3HaHui. DyHKIHUH: TOCTPOECHUE, CBOMCTBA
W3Yy4EHHBIX (YHKITHI

[ToBTOpEeHHE, 0000IIIEHNE U CUCTEMATH3AIIH
3HaHui. OyHKINH: TIOCTPOECHHE, CBOMCTBA
M3YYEHHBIX QYyHKIUT

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHUU. OYHKIUU: IOCTPOCHUE, CBOMCTBA
M3Yy4eHHBIX (PyHKITHI
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bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

bubmuorexa [JOK
https://m.edsoo.ru/7f444364

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94

bu6mmoreka [JOK
https://m.edsoo.ru/7f444c56

bubnmoreka [JOK
https://m.edsoo.ru/7f444f44

bu6mmorexa [IOK
https://m.edsoo.ru/7f44516a

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

12


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
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS
99 3HaHui. ['paduyeckoe pemeHue ypaBHeHUH
U UX CUCTEM
[ToBTOpeHUe, 06001IEHNE U CUCTEMAaTH3AIUS
100 3HaHui. ['paduyeckoe pemeHue ypaBHeHUH
U UX CUCTEM
101 HroroBast koHTpoIbHAs paboTa
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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bubmuoreka [JOK
https://m.edsoo.ru/7f445516
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B /-9 KITACCAX

INOACHUTEJBHASA 3AIINCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00eCIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUH U
B3aMMHOE PACIIOJIOKEHHUE, OINUPACTCS Ha JIOTUYECKYIO, JOKa3aTEJIbHYIO JIUHUIO.
[leHHOCTh, UW3y4YeHUSI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJII0YaeTcss B TOM, 4YTO OOYyYalolMWCS YYUTCS MPOBOJUTH JIOKa3aTeJIbHbBIC
pacCcyXIeHus, CTPOUTHh JIOTUYECKHE YMO3AKJIIOUYEHUS, [OKA3bIBaTh HCTUHHBIE
YTBEPXKICHUSI M CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, HPOBOAUTH PACCYXKIACHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaATHBHIC
YTBEPKICHHUSL.

BTopoli LIEHHOCTBIO HM3Yy4YEHUSI TE€OMETPUM SBIAECTCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTAa NpPU PENIEHUUM KaK MaTeMaTU4YeCKHX, TaK M NPaKTUYECKHUX 3a7]ady,
BCTPEYAIONIUXCS B peanbHOM *)u3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONpPEIeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATHh CIOBAMHU JaHHBIM 4YEPTEX WM PUCYHOK, HAWUTH
IJIOMIAh 3€MENIBHOTO y4YacTKa, PaccuuTarh HEOOXOJIMMYIO JJIMHY ONTOBOJIOKOHHOTO
kabenst uinum TpedyeMble pa3Mephbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENIbHAS JIMHUS B W3ydeHUU reoMetrpuu. llpm pemenun 3amad
MPAKTUYECKOI0 XapakTepa oOyYarolUiCs YYUTCS CTPOUThH MaTEeMaTHUUYECKUE MOJCIIH
peanbHbIX )KU3HEHHBIX CUTYyallui, MPOBOJIUTHh BBIUUCIICHHUS U OLICHUBATh aJIeKBAaTHOCTh
MOJIy4YeHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO mNOMYEPKMBATL CBSI3U TEOMETPUU C JIPYTUMH  y4eOHBIMU
npeaMeTaMy, MOTUBHPOBATh KCIOJIb30BAaTh OMNpEETICHUS TeoMeTpUuueckux ¢Guryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE.
Ot cBA3u HauOosee SIPKO BUAHBI B TeMax «BekTopbsl», «TpuroHomeTrpuyeckue
COOTHOILIEHUS», «MeToa koopauHaT» U «Teopema Iudaropar.

VYyebnnii kypc «l'eomeTpusi» BKIIOUAET CIEAYIONIME OCHOBHBIC pa3fieiibl
conepxkanusi: «['eoMerpuueckue PUrypsl 1 UX CBOMCTBaY, «3MepeHne reoMeTpuIecKux
BEJIMUUH», «JleKapTOBBl KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBrkeHus
iockocty, «I[IpeodpazoBanus mogo0us».

OOmiee 4YMCIO YacOB, PEKOMEHJOBAHHBIX JJII M3y4yeHUs ydeOHOro Kypca
«['eomerpusi», — 204 gaca: B 7 kimacce — 68 yacoB (2 vaca B Henemo), B 8 kiacce —
68 yacoB (2 Jaca B HeieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COAEPKXAHUE OBYYEHUA
7 KUIIACC

Havanbnbie noHsTHsA reomerpun. Touka, mpsMasi, OTpE30K, JIyd. YT0a. Buasl yrios.
BeprukanbHble W CMEXHbIE YIUbl. buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapajuieabHOCTD U EPIEHAUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa OCeBOM cuMMmeTpuu. [Ipumepst
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ TpHU3HAKU PaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBa M TNpPHU3HAKHU MAPAJUIENBbHBIX OpsMbIX. CyMma yYIJIOB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpsmoyrosbHbIi ~ TpeyroapHUK.  CBOWCTBO  MEOWaHBl  MPSMOYIOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSMOYTOJIbHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yIJie U OOJIbIIEeH CTOPOHE TpeyroybHuKa. [lepnenukysip
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYIAP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpYHOCTHM M npsMol. KacarenpHas M ceKymas K OKpPYXHOCTH. OKpy>KHOCTb,
BIIMCaHHAasA B yroJl. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpauku. [lapamienorpamMm, ero npusHakd W cBoucTBa. YacTHbIe
Clly4yau napajijiesiorpaMMoB (IPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOKMCTBA U npu3Haku. [IpsiMmoyroibHas Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @Daneca u TeopeMa
O MPOITOPLIMOHAIBHBIX OTPE3KaX.

CpenHue nMHUM TPEYTroabHUKA U Tpanennu. LIeHTp Macc TpeyroyibHHKa.

[Tonobue TpeyroabHukoB, Kodhduiuent mnoaodus. I[lpuzHaku mogOOMS
TPEYroJbHUKOB. [IpuMeHeHne moo0ust mpy peleHny MPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaed reomerpudeckux Guryp. Dopmynbl s  UIOMIAAA
TpEeyroJibHUKa, TNapajuienorpaMma, pomOa u Tpanenuu. OTHOUIEHWE TUIOUIAAEH
NMOI00HBIX GUTYP.

Beruucienne mnomaner TPEYroJbHUKOB W MHOIOYTOJIBHUKOB Ha KIIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu pelnreHUH
MMPAKTUYECKUX 3a7a4.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOTrO yrja MpsSMOYrOJbHOTO TPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUTOHOMETpHUYECKHE (DYHKITMU YTIIOB
B 30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEK]ly XOpJIaMH U CEKyIIMMU. BrincaHHbIe M OMCAaHHbBIC YETHIPEXYTONbHUKH. B3anmHOe
pacrosiokeHue JByX okpyxkHocteil. Kacanme okpyxkHocrteil. OOuiue kacaTelbHbIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanreic yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrosbHMKOB. TeopeMa KOCHHYCOB M TeOpemMa CUHYCOB. Perienue
IIPaKTUYECKUX 334 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaoous. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 mpoOU3BEAEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYIIMX, TEOPEMA O KBAJIPaTe KaCaTEIbHOM.

BekTop, anuHa (MOJysib) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPbI, TPOTUBOMOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ BekTopaMu. Pa3znokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
KoopnunHater  Bekropa. CKalsipHOE  NPOU3BEACHUE  BEKTOPOB, IPUMEHEHHE
JUISl HAXOXK/ICHMS IJTMH U YTJIOB.

JlekapTOBBl KOOpAMHATBl HA IUIOCKOCTH. YPAaBHEHHs MPSMOU M OKPYKHOCTH
B KOOpJIMHATaxX, MEpPECeYeHUE OKPYKHOCTEW U MpaAMbIX. MeToJ KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sTnHA OKpYKHOCTH. [’ pagycHas u paaguanHas mepa
yTja, BBIYUCIEHUE JJIMH OYT OKpYyKHOCcTel. [iomans kpyra, ceKTopa, CErMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUU (uryp (3ji€eMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOydenus B 7 Kjacce:

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUYECKHE (PUTYpPBI, ONPENEIsITh UX B3aUMHOE
pacnoyioKeHue, Uu300pakaTb TreoMeTpuYecKue (UTypbl, BBIIOJHATH  UYEPTEXKH
II0 YCJIOBHMIO 3anaud. V3MmepsATs nuHENHHBIE W YIVIOBBIE BEIWYMHBI. Pemare 3amgauu
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
XKU3HHU, pPa3MEepOB NPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepsl 3TUX OOBEKTOB
I10 TIOPSIIKY BEJIUYUHBI.
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CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MPU3HAKU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUHN 33/1ad.

[IpoBoauTh JOTrMYECKHE PACCYKIECHUS C MCIOJB30BAHUEM TI'€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYLOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM Me€EIHMaHbl, MPOBEAEHHON K THUIIOTEHY3€ MNPSIMOYTOJBHOIO TPEYTrOJIbHHUKA,
B PELICHUH F'€OMETPUYECKHUX 3a7aY.

OnpenensiTe MapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE OOpasyer
C HUMHU cekymad. OnpenensiTe MapauIedbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM A0 TOYEK IPYTOU MPSAMOM.

Pemate 3aaun Ha kieTyaTon Oymare.

[IpoBOANTH BBIUMCIEHUSI U HAXOJUTh YUCIOBBIE U OYKBEHHbIC 3HAUEHUS YIJIOB

B I€OMETPHUYECKUX 3aadyax C MHCIOJB30BAHUEM CYMMBI YIJIOB TPEYI'OJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMpPU TEPECEYEHUH JBYX
IapajuIeNIbHBIX NPAMBIX CEKyLIeH. PemaTe npakTuyeckue 3a1a4m Ha HAX0XKACHUE YIIOB.

Biagers IOHATHEM TE€OMETPUYECKOIO MeCTa TOYEK. YMETb OIPEAEIATh
OHMCCEKTpUCY yIia U CepEeIUHHBINA NEPIIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPENCIICHUS OKPYXKHOCTH W Kpyra, XOpAbl W AUaMeTpa
OKPY/KHOCTH, IIOJIb30BaTbCd MX CBOWCTBAMH. YMETh NPHUMEHATH O3TH CBOMCTBA
IIPU PEIICHUU 3a/1a4.

BiiageTs nmoHsATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHHKA
IIEPECEKAIOTCs B OJTHOM TOYKE, U O TOM, UYTO CEPEAUHHBIE NIEPIIEHANUKYJIAPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Brnaners mnoHATMEM KacaTeNbHOW K OKPYKHOCTH, IIOJb30BaThCd TEOPEMOU
O MEPIEHAUKYIISIPHOCTH KacaTeIbHOU U painyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMH, NMOHUMATh HX
MIPAKTUYECKUIN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE IIOCTPOCHUSA C IOMOINBI0 LUPKYJIS M
JIMHEWKMU.

[IpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
MX CBOMCTBAaMU MPHU PEIICHUU F'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUCHUS] MEAUAH TPEYroJIbHUKA (LIEHTpa Macc)
B PEILICHUU 3a]a4.

Bnagers nmoHsATHEM CpEIHEN JIMHUUA TPEYTrOJIbHUKA U TPANEUHUH, MPUMEHITh UX
CBOWCTBA IIPU pEIIEHWH reoMeTpuueckux 3anad. llomb3oBaTbest Teopemon daneca
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U TEOpEeMOM O MPONOPLHUOHANBHBIX OTpPE3KaX, IPUMEHATh MX JUIS PELICHUs
PaKTUYECKUX 3a/]a4.

[IpuMeHsTh NpU3HAKM MNOJOOUS TPEYrOJIBHUKOB B PEIIEHUU TIE€OMETPUUECKHUX
3a7ad.

[Tonb3oBatbea Teopemoid Iludaropa mmsg  pemieHUss TEOMETPUUYECKUX U
npakTUyeckux 3amgady. CTpOUTh MaTEMaTHYECKYI0 MOJIETIb B NPAKTUYECKUX 3a/]ayax,
CaMOCTOSITENIBHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOIINE JIIMHBI.

Bnanets NOHATUSMU CHHYCA, KOCUHYCa U TAHT€HCAa OCTPOTO yIJla IPsIMOYTOJIBHOTO
TpeyroyibHUKA. 110J1630BaThCS ITUMHU NOHATHIMU IS PELICHMS] IPAKTUYECKUX 3aa4.

Boeruncnate (pa3nuuHbiMH crioco0aMu) IUIOLIab TPEYroJbHUKA M IUIOUIaId
MHOTOYTOJIbHBIX (pUryp (moJb3ysch, I7ie HEOOXOAMMO, KaJIbKyIsATOpoM). [IpumeHsTH
IIOJTyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

BiiageTs MOHATHAMM BIIMCAaHHOTO M IIEHTPAJIBHOIO YIJIA, UCIIOIB30BATh TEOPEMBI
O BIIMCAHHBIX yTjax, yriax Mexay XopJiaMu (CEeKyLIUMH) U YIJie MeXAy KacaTelbHON U
XOpAOH P PELICHNN T€OMETPUYECKUX 3a1a4.

Brnagere MOHATHEM OINKUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

IIpuMEHSATH MOTy4YEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJENH
JUISL  3aa4  peajbHOM JKM3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TPUMEHEHUWEM TOJ00Ms W TPUTOHOMETpPUM (IOJIB3YSCh, TI/€ HEOOXOAMMO,
KaJIbKYJIITOPOM).

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrPpaMMbl Y4EOHOrO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3NuyYHbIE 3JIEMEHTbl MPSIMOYTOJBHOTO TPEYTOJbHUKA («peuieHue MNpSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (Cc NOMOIIBIO KaJbKyJIsITOpa) [JJIMHBI M YIJbl
JUISL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (opmMysaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUISl HAXOXJACHHS COOTHOIIEHUW MEXKAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB [IJISi HAXOXICHUS pPa3IUYHbIX
3JIEMEHTOB TPEYroJIbHUKA («pELIeHHE TPEYTOJbHUKOBY»), MIPUMEHATh UX IPU PEIICHUU
reOMETPUYECKUX 3a]ay.

Bnagers moHsTHsAMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaThecsi cBOWCTBAMH MOI00MS MPOU3BOJBHBIX (PUTYDP, YMETh
BBIUUCIIATH AJIMHBI M HAXOAUTH YIJIbl y TOJ00HBIX Guryp. [IpumeHsTh cBOMCTBA MO100Us
B IPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH MNPUMEPHl MOAOOHBIX  (GUTYp
B OKPY’KaIOIIEM MUPE.

[Tonb3oBaTbcd TEOpeMamMu O MPOU3BEACHUM OTPE3KOB XOpJI, O IPOU3BEIIECHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh HMX B PELIEHUM TEOMETpUYECKUX U (usmueckux 3anad. llpumeHsaTs
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXOXKACHUSI JUIMH U YTJIOB.

[Tonb30BaTbCd METOJIOM KOOPAHMHAT Ha IJIOCKOCTH, NPHUMEHSTh €ro B pPEUICHUU
reOMETPUUYECKUX U MIPAKTUUECKUX 3ajau.

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

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH ABMKCHUS TUIOCKOCTH
B IPOCTEHMILINX CITyYasx.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKHE MOJIENH
JUIs  3ajad  pealbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TpPUMEHEHUWEM TMOoAOOUS M TPUTOHOMETPUYECKUX (YHKUMA (MOJB3YsACh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

12



®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
HanmenoBanme paznena |KomudecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHNUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3HaBaTh H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAe/siTh UX B3aUMHOE PACIOJIOKEHHUE, BHINIOJIHATD
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTEK MO YCIOBUIO 33/1a4U.
JIOMaHasl. IIpoBoaMTH NpOCTENIINE TOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U Y JINHEWKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsATh TMHENHBIE U YTIIOBBIE BEIMYUHBI T€OMETPUYECKUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OnpenensiTh «Ha r71a3» pa3Mepbl peabHbIX 00bEKTOB,
yepTeKamHu. NPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1aun Ha BHIYUCIICHUE JIMH OTPE3KOB U BEIMYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTe 3a/1a4n Ha B3aMMHOE PaCIIONIOKEHNE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEH pa3BUTHS FEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX
yepTexax (C ykazaHUEM IPU3HAKOB).
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MIEPBUYHBIC
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOIICTBO MEIMAHBI
IPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEAEHHOU

K TUTIOTEHY3E.
PaBHOOepeHHbIC 1
PaBHOCTOPOHHUE
TPEYTrOJbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoIBoaUTH Crie1cTBYS (PABEHCTB COOTBETCTBYOIIIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPECICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MEIUaHbl TPEYTONBHUKA; CEPEANHHOTO MEPIICHINKYIISIpa
OTpe3Ka; MepUMETpa TPEYroIbHHUKA.

@opmyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTexu, pelmaTh 322494 C IOMOIIbIO
HaXOXKJEHHUS PaBHBIX TPEYTOJILHUKOB.

I[IpumMeHsATH MpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBath 11udpoBbie pecypchl AJIs HCCIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBHCS C HICTOPUEN pa3BUTHS TEOMETPHUH
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[lapannensHble NpsIMBIE, 14 [lapaiensHbie D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPAMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOJUTH MMPAKTUYECKUE IPUMEPBI.
Hakpecrt nexammue, M3yuaTh cBOCTBa yIJIOB, 00pa30BAHHBIX MPU NTEPECEUECHUH
COOTBETCTBEHHBIE U napasuleNIbHbIX MpsAMbIX cexkyuiei. [lposBoauts
OJHOCTOPOHHUE YIJIBI, | JAOKA3aTeJIbCTBA NAPALIECIBHOCTH ABYX IMPSAMBIX C TOMOIIBIO
00pa30BaHHbIE YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpY [IEPECCYCHUN TPEThEU MPAMON.
napajuIeIbHbIX BpI4HCIsiTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUEHHUS YTJIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH O CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
IPSAMOM.
Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX HOCTb, XOp/1a U DopMyJIHPOBATH ONPEACICHUs . OKPYKHOCTH, XOP/IbI,
['eomeTpuueckue JIHAMETP UX CBOMCTBA. JIMaMETPa U KacaTeabHOU K OKpy)HOCTH. M3yuaTh nx
[MOCTPOCHUS KacarenpHas CBOMCTBA, PU3HAKHU, CTPOUTH YEPTEHKH.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHOJIB3YH LM (pPOBLIE
OKpy>KHOCTSB, pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP

BIIMCAaHHAA B YT'OJI.

OKPYKHOCTH, BIIMCAHHOU B YTOJI; paBCHCTBO OTPC3KOB
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEANHHBIN
NEePIEHAUKYIISIP
KaK FreOMETPUUYECKUE
MecTa TOYEK.
OKpy>XHOCTb,
OMKCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIMCAHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHHUE

KacaTeJbHbBIX.
HUcnoas3oBars metoa [ MT 1i1d nokazarenbCcTBa TEOPEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MIEPIICHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA
¢ nomompo I'MT.

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPHI 3TUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYIISIPa TaHHOTO OTPE3KA;
IPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
MePICHIUKYJIIPHON JaHHOM MPSMOM; OMCCEKTPHUCHI JAHHOTO
yIJia; TPEYTOJIbHUKOB

10 Pa3JIMYHBIM 3JIECMEHTAM.

3HAKOMUTBCS € MCTOPUEH Pa3BUTHS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 IToBTOpEHUE 1 PemaTh 3a1aum Ha MOBTOPEHUE, UITIOCTPUPYIOIINUE CBS3U
3HaAHUH 000011IeHrE OCHOBHBIX | MEXIY Pa3IMYHBIMU YacTSIMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOTPAMME
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8 KJIACC
HaunmenoBanue paznena | KonmaectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeTbIpEXYTOJIbHUKHU 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTtHble ciryuan DopMyJTHPOBATH ONPeIeICHUA: TApAIIIETIOrpaMMa,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tpareluuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpareuyu, NpsMOyTrOJIbHON TpaneLyHu.
pomO, KBaapar), ux Jloka3pIBaTh U UCNOJIB30BATH NPH PEeIICHUHU 32124
IPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: apajuiesiorpaMma,
Tpanenus. MpsSIMOYTOJIbHUKA, poM0Oa, KBajipaTta, Tpaneiuu, paBHOOOKOH
PaBHoOoKkas u Tpareuuu, NpssMOyTroJIbHON TpaneLuuu.
MPSIMOYTOJIbHAS IIpumeHs T MeTOA YABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBarth 11 poBbie PECYpPCHI I UCCIEIOBAHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETPUS

Teopema Pasieca u TeopeMa 15 Teopema Qarnecau IIpoBoaAUTH MOCTPOEHUSI C TOMOIIBIO HUPKYJIS U INHENKHU

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJ00HbBIC
TPEYTOJIBHUKA

O TIPOTIOPIIMOHAJIBHBIX
OTpe3Kax.

Cpennsig TuHUA
TPEYrOJIbHUKA.

O IIPONOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA MIEPECEKAOTCA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIVHUSL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJIbHHKE.
[Tono6ubIe
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

CBSI3b C IIGHTPOM MAacC, HAXOAUTh OTHOIIIEHHE, B KOTOPOM
MEMaHbl AETSATCS TOUKON UX TepeceUeHHUS.

HaxoanTsb no1o0HbIe TPEYTOJIBHUKH Ha TOTOBBIX YepTekKax
C YKa3aHHEeM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
Pematsb 3aga4u Ha 0100HBIE TPEYTOIBHUKHU C TOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOSHUS YePTEKEN U HAXOXKICHUS
MOTI00HBIX TPEYTOJIHLHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MUS.

TPEYTOJIHHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0JI00US TPEYTOJIHLHUKOB.
[Ipumenenne IIpyMeHATH NOTydYEeHHBIE 3HAHUS IPU PEILICHUN
no00ous F€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1a4.
MIPY pEIICHUU 3HAKOMUTBHCS C UCTOPHEl pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OBJaeBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 00IIICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpbI), (POPMYJTHPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISCHSITh MX HATJISTHBIN CMBICIT.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHHUKA, TPAITCUH U3 (GOPMYIIBI TUTOIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajuiesiorpaMmma, BoiBoguTh (hOpMYIIBI MIJIOMIATN BBITYKJIOTO
TpareIuy. YETBIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YOI MKy HUMHU.
Brrunciienune Haxoautp momaan Guryp, n300pa>kEHHBIX HA KJIETYATOM

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTpaviBaHUE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa3oupaTh npuMepbI UCTIOTH30BAHUS BCIOMOTATEIbHON
TJIOTIAH JIJTS PEIICHHS TEOMETPUYECKUX 3a/1ad.
HaxoauTs miomaayu mogo0HbIX Guryp.

BoIuucJasaTh TIIonanayd pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha UIONIAIb C TPAKTUYECKUM

coJiep KaHueM

Teopema [ludaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUICCKHIX
GyHKIUNA OCTPOTO
yTi1a IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joxka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyIMPOBaAThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
(YHKIIMI OCTPOro yriia, HpOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yraaMu B 45° n 45°; 30°
u 60°.

Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO JJI1 HAXOKICHUS
COOTHOIICHUIN MEXAY TPUTOHOMETPUUECKUMU PYHKIUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpumMeHATH NOJIy4eHHbIC 3HAHUS U YMEHHUSI [TPU PEIICHUU
NPAKTUYECKUX 3aad.

3HAKOMMTBCS C HCTOPHE pa3BUTHSI TEOMETPUU
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie n
LEHTPaJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPJIOH.

Yl MexIy
XOpJlaMu U
CEKYILIAMHU.
Bnoucannsie n
OIMCAHHbBIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3ajad4.

BzanmMnoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyIMPOBATHh OCHOBHBIE OINPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJbl, ONUPAIOIIMECS HA OIHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yIJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pPECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEHME, 0000IIECHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINAE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY Pa3INYHBIMH YaCTIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUMN
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KJIACC
HanmenoBanue paznena | Komuuecto OcHoBHOE OcHOBHBIE BU/JIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temnbl) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNBbIX U IPSIMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c paauycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoanTh GopmMyibl i BBIYMCIEHUS MJI0MIAAei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTroHOMeTpuHM (hopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEyroIbHHUKOB. JTMArOHAJU M YTOJl MEXy HUMH).
IIpakTHuecKoe PemiaThb TpeyroabHUKMY.
IpUMEHEHNE Pemath npakTuyecKkue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE MIPEOOPA30BAHUS TTOI00US.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu peoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU COOTBETCTBEHHbIE Haxoauth npumepbl mo00us B OKpYyKaroiei
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEK]ly OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP,
Teopema

BIIMCAHHBIX YTJIOB U TOJ00HBIX TPEYTOJLHUKOB.
Pemath reoMeTpuuecKue 3a/1a4 U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOTH30BaHUEM MOJO0HBIX TPEYTOJILHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHUCJIO.
DOU3NYECKU 1
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpAM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOM3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
bu3nueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCIeI0BATh
r€OMETPUYECKUN U (PU3MUYECKHI CMBICIBI 3TUX OTEpaIuil.
Pematb reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP 110 JIBYM HEKOJIMHEAPHBIM
BEKTOpaM.

Hcnoapb30BaTh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB,
BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.

BbIyHMCcasTh CyMMY, pa3HOCTh U CKaJISIPHOE MTPOU3BEICHNE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHSITH CKaJIsIPHOE TPOU3BEICHUE TSI HAXO0XKICHUS
JUTMH ¥ YTTIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUIVH U YTJOB.
Pemtenne 3amau

C MMOMOIIIBIO BEKTOPOB.

[IpumeHeHue BEKTOpOB

JUISL peLIeHus 3a/1a4
17635097

I[GKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHUS
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, AEKaPTOBBIX KOOPAMHAT TOUYKH.

BbIBOAMTH ypaBHEHHE NPSAMOU U OKPYKHOCTH. BblaeasiTh
IIOJIHBIN KBaJpaT I HAaXOKJACHUS LEHTpa U pajguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3aga4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C IIOMOIIBIO METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOKCTBA YIrI0BOro KO3 PuimeHTa npsamoi
[P PELIEHUU 3a]a4, JIJISl ONPEAEIICHUS PaCIION0KEHUS
IPSIMOIA.

IIpuMeHATh KOOPIMHATHI IIPU PEUICHUU T€OMETPUUECKHUX U
NPaKTUYECKUX 3a]1a4, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaTHCA U1 TOCTPOEHUS U UCCIIEIOBAHUN
U(POBBIMU PECYPCAMH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH U
MJIOIIAb KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMThb UX JJIEMEHTBHI.
IHoab30BaThCSI TOHATHEM JIJIMHBI OKPY>KHOCTH, BBEAEHHBIM
C IOMOIIBIO NMPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paiMaHHOM MEPHI yIiia

K IpajlyCHOM ¥ HA00OpOT.

OmnpenesasaTs miomans Kpyra.

BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)
IUIsL JUTAH YT, IUIOLAJEN CEKTOPOB U CETMEHTOB.
BoruucasaTs mionaau Guryp, BKIOYAIOIUX AIEMEHTBI
OKPYXHOCTH (KpyTa).

HaxoauThb nuonaay B 3aj1a4ax peajabHOM )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, HILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

DopMyJIHPOBATH ONIPEAEIICHUS TaPAJUICIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOJUTh HEMOJABKHBIE TOUKHU.

HaxoauTh 11eHTPHI M OCU CUMMETPUIA TPOCTEUIITUX (HUTYD.
IIpumeHsaTh napauiesIbHbII IEPEHOC U CUMMETPHUIO IIPU
pEIICHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpuUMeEpHI).
HUcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI

1u(POBBIE peCypChl

[ToBTOpEeHue, 00001ICHHE,
CHUCTEMATHU3AINS 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHIATHUU U

OnepupoBaTh NOHATHAMM: QUTYpPa, TOUKA, IPsMas, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U pABHOCTOPOHHUI
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METOJ0B KypcoB 7—9
KJ1accoB, 00001eHne
U CUCTEMATU3ALINS
3HAHUU.
[Ipocreiimme
TrE€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJIMYNH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIEHIUKYIISIPHBIE
npsIMbIE.
OKpY»XHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY’KHOCTH.
Briucanuslie u
OMKCAHHBIE
OKPYXHOCTHU
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bniucannsie

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHUKA, TApaIJICIOrpamMM,
pOMO, IPSIMOYTOJIbHUK, KBaIpaT, Tpareluus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U Moj00ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSMBIX, YTOJI MEXAY NPSIMBIMU, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBatb GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TLTOIIAIU KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapajieJenumnesa.
OnepupoBarb NOHATHAMM: IPSMOYTOJIBHASI CUCTEMA
KOOPAMHAT, BEKTOP; UCMOJIb30BAaTh 3TH ITOHATHUS JJI5
IIPECTABJICHUS TaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX yYeOHBIX MPEIMETOB.

PemiaTs 3a71a4m Ha NIOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMUHBIMU YaCTSIMU Kypca.
BriOupaTh MeToA 1Jis pelIeHHs 3a/1auu.

PemaTh 3a1a4m 13 NOBCETHEBHOM KU3HU
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U ONHMCAHHbIE
YEeThIPEXYTOJIbHUKH.
Teopema [Tudaropa un
Hayvasa
TPUTOHOMETPHH.
Pemenue o0mux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKHU.
[TpeobpazoBanus
IJIOCKOCTH.

Jpmxenus. [Togodue.

Cummetpusi.
[Imomane..
Brruncienune
romanaei. I momann
no1I00HBIX GUTyYp.
JlekapTOoBBI
KOOPAWHATHI Ha
IIJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

68

14



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

[Ipocreiime reomerpuueckue GUrypsl u
UX CBOMCTBA. MI3MepeHne reoMmeTpuIecKux
BEJIMYNH

TpeyroapHUKU

[TapamtensHble psiMBbIE, CyMMa YIJI0B
TpEeyroJIbHUKA

OxpyxkHOCTb U Kpyr. ['eomeTpuueckue
MMOCTPOEHUS

[ToBTOpenue, 0600IIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoanuyecTBo 4yacoB

Bcero

14

22

14

14

68

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2¢

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f415e2¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmenoBaHmue pa3jiesioB U TeM
NPOrpaMmbl

YeTpIpEXyroIbHUKA

Teopema ®aneca u Teopema o
MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE
TPEYroJIbHUKU

IImomrans. Haxoxaenue miommanei

TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (DUTYD.

[Tnomanu nonobHbIX puryp

Teopema [Tudaropa u Havana
TPUTOHOMETPUU

VYriael B OKpyKHOCTH. Bricanusie u
ONMCAHHBIE YETHIPEX YT OJIbHUKH.
KacarenbHble k okpyxHocTu. Kacanue
OKPYKXHOCTEH

[ToBTOpeHue, 006001IeHNE 3HAHUI

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KounyecTBO 4acoB JJIeKTPOHHbIE
(uudpossbie)
Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKI/le 06PA30BATETbHBIE
padoThI padoThI pecypesl

12 1 bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

15 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

14 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

10 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

13 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

68 6 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne i/

HanmeHnoBaHue pa3aesioB U TeM
NPOrpamMmbl

Tpuronomerpus. Teopemsl KOCHHYCOB U
CHUHYCOB. Pelienue TpeyrojbHUKOB

[IpeobpazoBanue mogodus. Merpuueckue
COOTHOILICHHS B OKPY)KHOCTH

Bexrops!

Z[eKapTOBLI KOOpAHWHATBI Ha IIJIOCKOCTH

[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
OKPY>KHOCTH M IIJIOLIAAb KpyTa.
Beruncnenue miomaznei

JIBH>KEHUS TUNIOCKOCTH

[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoanuecTBo 4acoB

Bcero

16

10

12

68

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41al2c

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bu6mmoteka IIOK
https://m.edsoo.ru/7f41al2c

bubmunoreka IIOK
https://m.edsoo.ru/7f41al2c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

o N o o1 b~

10

11

12

13

Tema ypoka

[Ipocreiine reoMeTpuYeCcKue
00BEKTHI

MHOI‘OYFOJ'IBHI/IK, JJOMaHas1
CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIe U BEPTUKAJIbHBIE YIJIbI

CMexHbIe U BEpTUKAJIbHBIE YTJIbI
CMexHbIe U BEPTUKAJIbHBIE YIJIbI
CMexHbIe U BEPTUKAJIbHBIE YTJIbI
CMexHbIe U BEPTUKAJIbHBIE YIJIbI

N3MepeHne IMHENHBIX U YTIOBBIX
BEJINYMH, BBIYMCIIEHUE OTPE3KOB U
YIJI0B
N3mepeHne IMHENHBIX U YTIOBBIX
BEJIMYMH, BEIYUCIEHUE OTPE3KOB U
YIJIOB
N3mepeHne TMHENHBIX U YTIOBBIX
BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U
YTJIOB
N3mepeHne IMHENHBIX U YTIOBBIX
BEJIMYMH, BEIYUCIEHUE OTPE3KOB U
YTJIOB

[lepumerp u miaomags Guryp,

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoauuecTBO 4acoB

Bcero

R e

KoHnTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jlara

H3yYCHUA

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edso0.ru/8866b724

bubmuoreka [IOK
https://m.edso0.ru/8866ch6a
bubnunoreka LIOK
https://m.eds00.ru/8866c5c0

bubnuoreka [{OK
https://m.eds00.ru/8866c7be

bu6anoreka LIOK
https://m.edso00.ru/8866c3ea
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
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https://m.edsoo.ru/8866c3ea

14

15

16

17

18

19

20

21

22

23

24

25

26

COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB

[lepumerp u maomangs Guryp,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB

[ToHsATHE O paBHBIX TPEYTOJIBHUKAX
Y TIEPBUYHBIC TIPE/ICTABICHUS O
paBHBIX (pUrypax

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

IIpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBoOIiCcTBO MeIMaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
CBOMCTBO MeIHUaHBI
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
PaBHOGeipeHHbBIE U
PaBHOCTOPOHHUE TPEYTOJbHUKH

bu6nunorexa LIOK
https://m.eds00.ru/8866ce80

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

bubnuoreka [{OK
https://m.edso0.ru/8866d34e

bubnunoreka LIOK
https://m.edso0.ru/8866e01e

bubnmorexa LIOK
https://m.eds00.ru/8866e88e

bu6nmorexa LIOK
https://m.edso0.ru/8866e9ec

bu6nunorexa LIOK
https://m.edso0.ru/8866d6fa

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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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
https://m.edsoo.ru/8866d6fa

27

28

29
30
31

32
33

34

35

36

37
38

39

40

41

[Ipu3sHaku u cBoiiCTBa
PpaBHOOEPEHHOTO TPEYTOJIbHUKA
IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOrO TPEYTOJbHUKA
[Ipu3sHaku u cBoiiCTBa
paBHOOEPEHHOTO TPEYTOJIbHUKA
HepasencrBa B reomerpuu

HepasencrBa B reomerpuu

HepaBeHCTBa B I'COMCTPHUHA
HepaBeHCTBa B I'COMCTPHHA

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaom B 30°

[TpssMOYTOIBHBIH TPEYTOJIILHUK C
yriom B 30°

KonTponbhas pabora no teme
"TpeyronbHUKH"

[TapannensHble npsAMbIe, UX
CBOMCTBA

[Iarsrit moctynat EBkinaa

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OAHOCTOPOHHUC YIJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIeIbHbIX MPSMBIX CEKYIIEeH

Hakpect nexamue,
COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
napajieNIbHBIX MPSMBIX CEKYyILEeH

HaKpCCT JIC)KaAIIuUCE,
COOTBCTCTBCHHBIC H

R e

bu6nunorexa LIOK
https://m.eds00.ru/8866d880

bub6nmmoreka [IOK
https://m.edso00.ru/8866d880

bubnunoreka LIOK
https://m.edso00.ru/8866e26¢

bubnunorexa LIOK
https://m.edso00.ru/8866e3a2

bubmuoreka [IOK
https://m.edso00.ru/8866eb22

bubnuoreka [{OK
https://m.edsoo.ru/8866echc

bu6mmoreka IIOK
https://m.edso00.ru/8866ef64

bu6nmnorexa LIOK
https://m.edso00.ru/8866f086

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

14


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

42

43

44

45

46

47

48
49

50

51

OZIHOCTOPOHHHE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
HapasuIeNIbHBIX IPSMBIX CEKYIIEH

Hakpect nexanue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
MapajuIeIbHBIX TPSIMBIX CEKYIICH

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
MapajuieJIbHbIX MPSAMBIX CEKYILEeH
[Ipu3Hak napajienbHOCTU MPSMBIX
Yepe3 paBEHCTBO PACCTOSHUMN OT
TOYEK OJIHOU MPSAMOU 10 BTOPOH
pAMOi

[Ipu3Hak napayneabHOCTH MPSMBIX
Yepe3 paBEeHCTBO PACCTOSHUM OT
TOYEK OJHOU IPSIMOM 10 BTOPOH
IpsAMOI

CyMMa yrJIoB TpeyroibHUKA
CymMma yriioB TpeyrojibHUKa

BHeriHue yrisl TpeyrojibHUKa

BHemrnue yriel TpeyrojibHUKa
KonTponbnas pabora no teme
"[lapanienbHble IpsIMbIE, CyMMa
YTJIOB TPEYroJbHUKA"

OKpy>KHOCTb, XOPJbI U TUAMETP, X
CBOMCTBA

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

bubnunoreka LIOK
https://m.eds00.ru/8866f3b0

bubmmoteka IIOK
https://m.eds00.ru/8866f630

bubmmoteka IIOK
https://m.edso00.ru/8866f8ba

bu6nmorexa LIOK
https://m.edsoo.ru/8866fa5e

but6mmorekxa [IOK
https://m.edso0.ru/8866fe6e

but6mmoreka [IOK
https://m.eds00.ru/88670800
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https://m.edsoo.ru/8866f3b0
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https://m.edsoo.ru/8866fe6e
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52

53
54

55

56

57

58

59

60

61

62

63

64

65

66
67

KacarenbHas Kk OKpyKHOCTH

OKpy>XHOCTb, BHMCAHHAs B yToOJl
OKpy’>KHOCTb, BIIUCAHHAS B YIOJI

ITonsarue o I'MT, npumenenue B
3a1a4ax

[Tousitue o 'MT, npumenenue B
3aja4ax

buccekrpuca u cepeMHHBIN
HIEPIEHIUKYJIAP KaK
reOMETPUYECKUE MECTA TOUEK
OKpy>KHOCTb, OTIMCAHHAsA OKOJIO
TPEYroJbHUKA

OKpy>KHOCTb, OTIMCAHHAsA OKOJIO
TPEYroJIbHUKA

OKpyKHOCTb, BIIUCAHHAs B
TPEYrOJIbHUK

OKpy>KHOCTb, BIIUCAHHAS B
TPEYrOJIbHUK

[Ipocreimue 3a1aun Ha
MIOCTPOEHHE

[Ipocreiimme 3amaum Ha
IIOCTPOCHHE

KonrtponbHas pabota no reme
"OKpy>KHOCTb U KpYT.
I'eomeTpuueckue nocrpoexus"
[ToBTOpeHue u 0000IIIEHNE 3HAHHI
OCHOBHBIX IIOHATHH U METOJIOB
Kypca 7 Kiacca

Hrorosas KOHTPOJIbHAsA pa60Ta

[ToBTOpeHMe U 06001IeHNE 3HAHUI

R e

bu6nmoreka [IOK
https://m.edso00.ru/88670e9a

bu6nmoreka IIOK
https://m.edso00.ru/8867013e

bubnunoreka LIOK
https://m.eds00.ru/88670508

bubnunoreka LIOK
https://m.eds00.ru/88670a62

bubnunoreka LIOK
https://m.edso00.ru/8867103e

bubmmoteka IIOK
https://m.eds00.ru/88671188

bu6nmorexa LIOK
https://m.eds00.ru/886712d2

bu6nmorexa LIOK
https://m.eds00.ru/88671462

bubnunorexa LIOK
https://m.eds00.ru/886715b6

bubmmoreka [IOK
https://m.eds00.ru/886716ec

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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OCHOBHBIX ITOHSATHH M METOOB

Kypca 7 kiiacca

[ToBTOpEeHME U 00600IIEHUE 3HAHUI
68 OCHOBHBIX ITIOHITHH U METOIOB

Kypca 7 kiiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

bubnunoreka LIOK
https://m.edso00.ru/886719bc

15


https://m.edsoo.ru/886719bc

8 KIIACC
Ne T
eMa ypoka
n/n yp
1 [Tapannenorpamm, ero Mpu3Haku U
CBOMCTBa
9 [Tapamnenorpamm, ero npu3Haku U
CBOMCTBa
3 [Tapannenorpamm, ero npu3Haku U
CBOMCTBA
YacTHble ciydyan napauiesorpaMMoB
4 (IpsAMOYTOIBHUK, POMO, KBaIpaT), UX
IIPU3HAKU U CBOMCTBA
YacTHble ciy4yan napauiesorpaMMoB
5 (IpsAMOYTONBHUK, POMO, KBaIpaT), UX
IIPU3HAKU U CBOMCTBA
YacTHble ciy4yan napauiesorpaMMoB
6 (IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX
IIPU3HAKU U CBOMCTBA
7 Tpaneuuns
8 PaBHOOOKas ¥ IPSIMOYTOJIbHAS
Tparnenun
9 PaBHOOOKas ¥ IPSIMOYTOJIbHAS
Tpanenuu
10 Meroa yaBoeHUs: MEIUaHbI
11 [lenTpansHas cuMMeTpus
12 KonrtponsHas pabora no teme

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/88671af2

bu6nmorexa [IOK
https://m.edso0.ru/88671ca0

bubnunoreka LIOK
https://m.edso0.ru/88671cal

bubnunoreka LIOK
https://m.edso00.ru/88671dea

bubnunoreka LIOK
https://m.edso00.ru/88671f20

bubmmoteka IIOK
https://m.eds00.ru/8867209c

bubmmoteka IIOK
https://m.eds00.ru/88672358

bubmmoteka IIOK
https://m.eds00.ru/8867252e

bubmmoteka IIOK
https://m.eds00.ru/88672858

but6mmorekxa [IOK
https://m.edso0.ru/88672b14

but6mmoreka [IOK
https://m.edso0.ru/88672b14

bu6nunorexa LIOK
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28

"UeThIpE€XyroibHUKK"

Teopema daneca u TeopeMa o
MIPONOPIUOHAIBHBIX OTPE3KaX

Cpenusia nuHus TPEYroJibHUKA
CpenHsist TMHUS TPEyrojibHUKA
Tpaneuus, e€ cpeqHss TMHUA
Tpaneuus, €€ cpeaHsss TUHUSA
[IponopumoHanbHbIE OTPE3KU
[IponopunoHnanbHbIe OTPE3KU
[lenTp Macc B TpeyroJbHUKE

IToroGHBIE TPEYTONBHUKH

Tpu npusHaka nonoOus
TPEYroJbHUKOB
Tpu npuznaka nogobus
TPEYTrOJILHUKOB
Tpu npuznaka nogobus
TPEYTrOJILHUKOB
Tpu npusHaka nonoOus
TPEYroJbHUKOB

[TpumeHeHne nogo0us MPH pelIeHUH

IMPAKTUYCCKUX 3aaa4

KonTponbHas pabora no teme
"ITogoGHBIE TPEYTONBHUKH"

CBolicTBa miomaaei

https://m.eds00.ru/88672c9a
bubnunoreka LIOK
https://m.eds00.ru/8867337a

bubnunorexa LIOK
https://m.edso00.ru/88672e0c
bu6nmoreka LIOK
https://m.edso00.ru/88672f38
bubnunoreka LIOK
https://m.eds00.ru/88672358

bubnunoreka LIOK
https://m.eds00.ru/88673064

bubnuoreka [{OK
https://m.eds00.ru/88673794

bubnunoreka LIOK
https://m.eds00.ru/88673794

bubnuoreka [{OK
https://m.edso00.ru/886738fc

bu6nmorexa LIOK
https://m.edso00.ru/88673a78

bubnmorexa LIOK
https://m.eds00.ru/88673bae

bu6nuoreka [IOK
https://m.eds00.ru/88673d52

bubmmoteka IIOK
https://m.eds00.ru/8867400e

bu6nunorexa LIOK
https://m.edso0.ru/8867445a

bu6nunorexa LIOK
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https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a

29

30

31

32

33

34

35

36
37

38

39

40

41

42

43

44

reOMEeTpUUYECKUX QPUryp
DopMmyIIbl A I0HIAAN
TPEYTObHHKA, MTapaJieiorpaMmma
@opmyJIbl IS TUIOLIAIN
TpeyrojbHUKa, NapajieaorpaMma
DopMmyIIbl AJis I0HIAIN
TPEYTONbHHKA, MTapaJieiorpaMmma
DopmyJIbl IS TUIOLIAIN
TpeyrojbHUKa, mapasieaorpaMma
®opmyJIbl IS TUIOIIAIN
TpeyrojbHUKa, mapajieaorpaMma
Brruncnenme miuomaaei caoKHbIX
duryp

[Tnomanu ¢uryp Ha KiIeT4aTon
Oymare

[Tnomaau nogo6HbIX GUryp
[Tnomaau nogo6HbIX GUryp

3ajauu ¢ IPaKTUYECKUM
coJiepKaHuEM

3ajauu ¢ IPaKTUYECKUM
coJiepKaHUuEM

Pemenue 3aga4 ¢ momMoIb0 METO1a
BCIIOMOTaTeJIbHOW IJIOIA N
KonTponbHas pabota mo Teme
"ITnomtans"

Teopema [Mudaropa u eé
MIPUMEHEHHE

Teopema [Iudaropa u eé
MIPUMEHEHHE

Teopema [Iudaropa u e€
IIPUMEHEHHE

R

https://m.edso0.ru/886745fe

bu6nunoreka LIOK
https://m.eds00.ru/88674860

bu6nmoreka IIOK
https://m.edso00.ru/88674a22

bubnunorexa LIOK
https://m.edso00.ru/88674a22

bubnunorexa LIOK
https://m.eds00.ru/88675288

bubmuoreka [IOK
https://m.edso00.ru/8867542c

bubnunoreka LIOK
https://m.edso00.ru/88674e78

bubnuoreka [{OK
https://m.edso00.ru/8867473e

bu6nmorexa LIOK
https://m.eds00.ru/88675558

bubmmoteka IIOK
https://m.eds00.ru/88675684

bu6nmorexa LIOK
https://m.edso00.ru/88674f90

bubmmoteka IIOK
https://m.eds00.ru/8867579c

bubnunorexa LIOK
https://m.eds00.ru/88675918

bubnunorexa LIOK
https://m.eds00.ru/88675918

but6mmoreka [IOK
https://m.edso00.ru/88675abc
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https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
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48

49

50

o1

52

53

54

55
56

57

58

Teopema I[Tudaropa u eé
MIPUMCHECHUE

Teopema [Tudaropa u eé
pUMEHEHHE

Onpenenenne TPUrOHOMETPUYECKUX
GyHKIMK OCTPOTO yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKNE COOTHOLIEHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO

OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO

OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO

KonrponbHas pabota no reme
"Teopema IIudaropa n Havana
TPUTOHOMETPHUH"

BrnivcaHHbIE U IEHTPATIBHBIE YTIIBI,
YIoJI MEXTy KacaTeIbHOU U XOPAOU
BrnincanHble U IEeHTpaIbHBIE YTIIbI,
yroJI MEXKY KacaTeIbHON U XOpAoH
BrnivcaHHbIE U IEHTPATIBHBIE YTIIBI,
YIoJI MEXTY KacaTeIbHOU U XOPAOU
VYTibl MEXAY XOpIaMHU U CEKYIIUMU
VYTibl MEXAY XOpIaMHU U CEKYIIUMU
BrnincanHble 1 onvcaHHbIE
YeThIPEXYTOJIbLHUKH, UX MPU3HAKH U
CBOMCTBA

BrnincanHble 1 onvcaHHbIE
YeThIPEXYTOJIbHUKH, UX MPU3HAKH U
CBOMCTBA

bu6nunorexa LIOK
https://m.eds00.ru/88675d32

bubnunoreka LIOK
https://m.eds00.ru/88675f44

bubmuoreka [IOK
https://m.edsoo.ru/8a1407e8

bu6mmoreka IIOK
https://m.edsoo.ru/8a1415b2

bu6nmorexa LIOK
https://m.edsoo.ru/8a141940

bubnmorexa LIOK
https://m.edsoo.ru/8al41b34

bubnmnorexa LIOK
https://m.edso0.ru/8a140f86

bu6nunorexa LIOK
https://m.edsoo.ru/8a1416d4
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https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

59

60

61

62

63

64

65

66

67

68

Boucanusie u onrcaHHbIE
YETHIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

[IpumeneHne CBOMCTB BIIMCAHHBIX U

OIMCAHHBIX YETHIPEXYTOJIBHUKOB IIPH

pEIICHUU TEOMETPUIECKUX 3a1a4
[IpumeneHne CBOMCTB BIIMCAHHBIX U

ONMCAHHBIX YETHIPEXYTOJIBHUKOB IIPH

PEIICHUU I'€OMCTPHUICCKUX 3aJa4

BsaumHoe pacrnonoxenue IByx
OKpPY>KHOCTEH, 001111e KacaTelIbHbIE

Kacanue okpyxHocTei

KonTponbnas pabota mo teme "Yribsl

B OKPYKHOCTH. Brincanueie u
ONMCaHHBIE YEThIPEXYrOJIbHUKN"

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcoB 7 U 8 KJIaccoB,
0000111eH1e 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUI U

METOJIOB KypCOB 7 U 8 KIJIacCOB,
000011eHNE 3HAHUN

Hrorosas KOHTPOJIbHAsA pa60Ta

IToBTOpEHNE OCHOBHBIX MOHATUHN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
0000111eHNe 3HaHU I

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

bubnunoreka LIOK
https://m.edsoo.ru/8al416d4

bubnunoreka LIOK
https://m.edsoo.ru/8a1410a8

bubnunoreka LIOK
https://m.edsoo.ru/8a1410a8

bubnuoreka [{OK
https://m.edsoo.ru/8a141c88

bubmuoreka [IOK
https://m.edsoo.ru/8al41ddc

bu6nmorexa LIOK
https://m.edsoo.ru/8al4lefe

bubmmoteka IIOK
https://m.edso00.ru/8a142368

bubmmoreka IIOK
https://m.edsoo.ru/8al420ac
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https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KIIACC
Ne T
eMa ypoka
n/n yp
1 Omnpenenenne TPUTOHOMETPUIECKUX
¢dbynkuit yrinos ot 0° 1o 180°
2 ®dopmybl IpuUBeACHUS
3 Teopema kocuHYCOB
4 Teopema KOCHHYCOB
5 Teopema xocuHycoOB
6 Teopema cuHycOB
7 Teopema cuHyCcOB
8 Teopema cuHycOB
9 Haxosxnenne QuH CTOPOH M BEJTMYUH YTII0B
TPEYroJbHUKOB
10 Pemenune TpeyroibHUKOB
11 Pemenue TpeyroiabHIUKOB
12 Pemenue TpeyroiabHIUKOB
13 Pemenue TpeyroiabHIUKOB
14 [IpakTHyeckoe MpUMEHEHUE TEOPEM CHHYCOB
U KOCHHYCOB
15 [IpakTHyeckoe MPUMEHEHUE TEOPEM CHUHYCOB
Y KOCHHYCOB
16 Konrponsnas padora no reme "Perienue
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KoaudecTBO 9acoB

Bcero

e e

L

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa

H3yYCHUA

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/8al424bc

bubmuorexa [JOK
https://m.edsoo.ru/8a14336¢

bu6mmoreka [IOK
https://m.edsoo.ru/8al42d5e

bubmuorexa [JOK
https://m.edsoo.ru/8al42e8a

bu6nmoreka [JOK
https://m.edsoo.ru/8a1430b0

bu6nmoreka [JOK
https://m.edsoo.ru/8al42ac0

bu6mmorexa [IOK
https://m.edsoo.ru/8al42ac0

bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0

bubnmoreka [JOK
https://m.edsoo.ru/8al42ac0

bubmuorexa [JOK
https://m.edsoo.ru/8al42c3c

bubmuoreka [JOK
15


https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
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18

19

20

21

22

23

24

25

26

27

28

29
30

TPEYTrOJIbHUKOB"
[Tonsatue o mpeoOpazoBaHUH OO0

COOTBETCTBEHHBIE 3JIEMEHTHI IT000HBIX
uryp

COOTBETCTBEHHBIE DJIEMEHTHI HOTOOHBIX
uryp

Teopema o poM3BEICHUH OTPE3KOB XOP/I,
TeopeMa O MPOU3BEICHUN OTPE3KOB
CEeKYIIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM

Teopema o npousBeieHUN OTPE3KOB XOP/I,
TEeOpeMa O IIPOU3BENCHUN OTPE3KOB
CEKYIIMX, TEOpEMA O KBaJpaTe KacaTelabHON
Teopema o npousBeeHUN OTPE3KOB XOP/I,
TEeOpeMa O IIPOU3BENCHNUN OTPE3KOB
CEKYIIMX, TEOpEMA O KBaJipaTe KacaTelbHON
[IpuMeHeHne TeopeM B peleHnn
reOMETPUUYECKUX 3a7a4

[IpumeHeHnEe TEOPEM B pELICHUH
reOMEeTPUUYECKUX 3a7a4

[IpuMeHeHne TeopeM B peleHnn
reOMETPUUYECKUX 3a7a4

KonTponbnas pabora no teme
"ITpeoOpa3oBanue nogodbus. Merpuueckue
COOTHOUIEHUS B OKPYKHOCTH"
Omnpenenenne BEKTOpoB. PU3HUECKUN U
rE€OMETPUUYECKUI CMBICIT BEKTOPOB
CrnosxeHue 1 BBIMUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO

CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

CrnoskeHue ¥ BEIYUTAaHHUE BCKTOPOB,

https://m.edsoo.ru/8a14392a

bubmuorexa [JOK
https://m.edsoo.ru/8a143ab0

bubmuoreka [JOK
https://m.edsoo.ru/8al43de4

bubmuorexa [JOK
https://m.edsoo.ru/8a14406e

bubmuorexa [JOK
https://m.edsoo.ru/8al441a4

bu6mmoreka [IOK
https://m.edsoo.ru/8al442da

bu6nmoreka [JOK
https://m.edsoo.ru/8a143f06

bu6mmoreka [IOK
https://m.edsoo.ru/8al443fc

bu6mmoreka [IOK
https://m.edsoo.ru/8a144578

bu6mmoreka [JOK
https://m.edso0.ru/8a1447a8

bubmuoreka [JOK
https://m.eds00.ru/8a144960

bu6mmorexa [IOK
https://m.edsoo.ru/8al44a8c

bu6mmoreka [JOK
https://m.edsoo.ru/8a144d52
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https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

31

32

33

34

35

36

37

38

39

40
41
42

43

44

45

46

YMHOKCHHE BCKTOpPA HA YUCIIO

Pasnoxenne BekTopa 1o 1ByM
HEKOJUIMHEApHbIM BEKTOpaM

Koopaunats! BekTopa

CxansipHOE IIPOU3BE/ICHHE BEKTOPOB, €T0
NPUMEHEHHE ISl HaXOKACHHS JUTHH U YTIIOB

CKaJ'IHpHOG IMPOU3BCACHUEC BCKTOPOB, €I'0
MNPUMCHCHUC OJId HAXOXKACHHUA NJIMH U YTIJIOB

Pemenne 3ama4d ¢ IOMOIIBIO BCKTOpPOB

Pemenue 3a1au ¢ mOMOIIBIO BCKTOpPOB

[IpuMeHeHHE BEKTOPOB IS PEIICHUS 33129
(10737041

KonrtponsHas padora no teme "Bexktopsr"”

HeKapTOBI)I KOOpJAWHAThI TOUCK Ha
IIIIOCKOCTH

YpaBHeHHE MPAMON
VYpaBHeHHE NpsAMON
YpaBHEHHE OKPYKHOCTH

KoopaunaTsl TOuek nepecedeHus
OKPYKHOCTH ¥ IIPSIMOU

Meroa KOOpAMHAT NPH PELICHUN
reOMETPUUYECKUX 3aa4, IPAKTUUECKUX 3a/1a4
Meroa KOOpAUHAT IPU PELICHUN
F€OMETPUYECKHX 3a/1a4, IPAKTUYECKUX 3a]1a4
Meroa KOOpAMHAT NPU PELLICHUU
TEOMETPUUYECKUX 3a1a4, IPAKTHYECKUX 3a1a4

bubmuorexa [JOK
https://m.edsoo.ru/8al44fbe

bubmuoreka [JOK
https://m.edsoo.ru/8a14539c

bubmuorexa [JOK
https://m.edsoo.ru/8a14550e

bubmuorexa [JOK
https://m.edsoo.ru/8al44c3a

bubmuorexa [JOK
https://m.edsoo.ru/8a1458c4

bu6nmoreka [JOK
https://m.edsoo.ru/8a145b08

bu6nmoreka [JOK
https://m.edsoo.ru/8a145c48

bu6mmorexa [IOK
https://m.edsoo.ru/8a14635a

bu6mmorexa [IOK
https://m.edso0o.ru/8a146620
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https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
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49

50
51
52

53

54

55

56

57

58

59
60

61

62

63

KonTponbnas padota mo Teme "JlekapToBbl
KOOPJMHATHI HA IIOCKOCTH"

HpaBI/IHBHHe MHOI'OYI'OJIbHUKH, BBIYHUCIICHUEC
X 3JICMCHTOB

Hucno nt. InuHa OKpyKHOCTH

Yucno n. InuHa OKpyKHOCTH
JInvHa 1yru OKpy>KHOCTH

Pannanuas mepa yrna

[Inomane kpyra, ceKTopa, CErMeHTa
[Inomanp kpyra, ceKTopa, cermeHTa
[Inomane kpyra, ceKTopa, CErMeHTa
ITonsATHE O NBUKEHUU TUIOCKOCTH
[TapamiensHbIN IEPEHOC, TOBOPOT

[TapannensHbIN IEPEHOC, TOBOPOT

[TapannensHbIN IEPEHOC, TOBOPOT
[TapannensHbIN IEPEHOC, TOBOPOT

[IpumeHeHne IBUKEHUI TP PEIICHNUN 3aa4

KonrtponbHas pabora no remam
"[IpaBHJIBHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [I[BUKEHUS ITOCKOCTH"
[ToBTOpeHmEe, 06001IIeHNE, CUCTEMAaTH3aIlUs

3HaHu. MI3MepeHne reoMeTpru4ecKux
BeJIUYUH. TpeyroabHUKu

s

bu6mmoreka [IOK
https://m.edsoo.ru/8a146e0e

bu6mmoreka [IOK
https://m.edsoo.ru/8al46fda

bu6mmoreka [IOK
https://m.edsoo.ru/8al472c8

bu6mmoreka [IOK
https://m.edsoo.ru/8al4714c

bu6mmoreka [IOK
https://m.edsoo.ru/8al4714c

bubmuorexa [JOK
https://m.edsoo.ru/8a147426
bu6mmoreka [IOK
https://m.edsoo.ru/8a147750

bu6nmoreka [JOK
https://m.edsoo.ru/8a147750

bu6nmoreka [JOK
https://m.edsoo.ru/8al147c82
bu6mmoreka [IOK
https://m.edsoo.ru/8a147f16

bu6nmoreka [JOK
https://m.edsoo.ru/8a147f16

bu6mmorexa [IOK
https://m.edsoo.ru/8a1480e2

bubmuoreka [JOK
https://m.edso0.ru/8a148524
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https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHuil. [lapanensubie u
MEPIICHIUKYIISIPHBIC TIPSIMbIC

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHUU. OKPYKHOCTh U KPYT.
I'eoMeTpuyeckre NoCTpOeHUs. YTJIIbI B
OKPY>KHOCTH

[ToBTOpeHME, 00001IIEHNE, CHCTEMATH3 AU
3HaHUU. BrincaHHbie U ONMCaHHBIC
OKPY>KHOCTH MHOTOYTOJIbHHUKOB

HroroBas koHTpobHAs paboTa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HAHUH

68
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bubmuoreka [JOK
https://m.edsoo.ru/8a148650

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTHUKA» B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIIMCKA

B coBpemMenHOM 1pOBOM MHpE BEPOSTHOCTh M CTATHCTHKA NMPHOOPETAOT BCE
OOJBITYI0 3HAYMMOCTb, KaK C TOYKHU 3PEHUS MTPAKTUUCCKUX MPIIIOKCHHM, TaK U UX POJTU
B 00pa3oBaHUM, HEOOXOJUMOM KaKIoMy 4esoBeky. Bospacrtaer uucio mnpodeccuid,
IpU OBJIAJCHUH KOTOPBIMH TpeOyeTcs Xopolas Oa3oBasi IMOATOTOBKA B 00NacTu
BEPOSITHOCTH U CTATUCTUKH, TaKasi MOJrOTOBKA BasKHA JIJIs IPOIOJKEHUS 00pa30BaHUs U
TSl yCHENTHOM mpodeccuoHanbHON Kapbephl.

Kax1p1it 4eoBeK OCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y HETO
JTaHHBIX. A 11 000CHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBHUSIX HEAOCTAaTKA WU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOomo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIIICHHE.

NMeHHO 03TOMY OCTpPO BCTalla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00YyUAIOIIUXCS
(YyHKIHMOHATIBHYIO T'PAMOTHOCTh, BKJIIOYAIOUIYIO B C€Osl B KAayeCTBE HEOTHEMIIEMOM
COCTABJISIIOIICH YMEHHE BOCTIPMHUMATh M KPUTHUYECKH aHAIM3UPOBATH MH(POPMAIIHIO,
MPE/ICTABIICHHYIO B PA3JIMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOM3BOIUTH TMPOCTEHINHE BEPOSTHOCTHBIC
pacU€ThL.

3HaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMH NpPHUHIIMIIAMH cOOpa, aHamu3a u
MPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep Ku3HM 0OImEecTBa W TOCYyIapcTBa
npuoOmiaeT oO0ydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBHIKA OpraHW3alMi mepedbopa W moacyéra dYucia
BApUAHTOB, B TOM YHUCJIE€ B NPUKJIAJAHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3ga€T MaTeMaTHYeCKUi (QPyHIaMEHT nJisi (OpMUPOBAHUS KOMIIETCHIIHIMA
B oOsacth WHPOPMATUKH M IUGPPOBBIX TEXHOJOTWH. [IpW M3ydeHWHM CTATUCTUKH H
BEPOSITHOCTH 00OOTAIAlOTCs MPEACTAaBICHUSI OO0yUYalOIIMXCI O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro MCCIeI0BaHusA, (OpMUPYETCS TTOHUMAHUE POJIM CTATHCTHKHU Kak
HUCTOYHHUKA COIMMAJIBHO 3HAYMMOW HMHGOPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTCTBUU C JaHHBIMH LIETSIMUA B CTPYKTYpE MPOrpamMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTATHUCTHKA» OCHOBHOTO OOIIETO 00pa30BaHMsI BBIICICHBI CICTYIOIINE
coliepkaTeNibHO-MeTonuueckne nuHuu: «lIpencraBmeHne AaHHBIX W ONUCATEIbHAS
CTaTUCTHKA», «BepoATHOCTBY, «IIeMEeHThl KOMOWHATOpUKWN», «BBeleHue B TEOPHIO
rpadoBy.

Conepxxanne muann «lIpencraBieHne MaHHBIX W OMHCATENIbHAS CTATUCTUKA)
CIIY’)KUT OCHOBOM 111 (POpMHUPOBAHUSI HABBIKOB PabOThl ¢ MH(GOpPMALIUEH: OT UTCHUS U
UHTEpHpeTanun WHOOpPMAIUU, NPEACTAaBICHHOW B TabnWiax, Ha auMarpaMmax u
rpadukax, A0 cOopa, MpEACTaBICHHS M aHaldu3a JAHHBIX C MCHOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEpPUCTUK CPEAHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaromyecss yd4arcsi CUYMThIBAaTh H HWHTEPHPETHPOBATH JIaHHBIC, BBIJBUTATH,
apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHUIIINE TUIIOTE3bl, PAa3MBIIUISITH HAJl (PaKTOpaMu,
BBI3BIBAIOIIMMHU W3MEHUYMBOCTh, W OLICHMBAaTh HMX BIMAHUE Ha paccMaTpUBACMbIC
BEJIMYMHBI U ITPOLIECCHI.

NHTyWTHBHOE TMPEACTABICHUE O CIy4allHOM W3MEHYMBOCTH, MCCIEA0BAHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4ECHUS
TEOPUU BEPOATHOCTEN. bonbIoe 3HaUEHNE NMEIOT MPAKTUUECKHUE 3aJaHUSI, B YACTHOCTH
OMBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJESIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Ipu n3yyeHuun yueOHOro Kypca oOydarolmecs: 3HAKOMSITCSL ¢ IPOCTEHIITMMU METOIaMU
BBIUKCIICHHUSI BEPOSATHOCTENM B CIIy4allHBIX JKCIIEPUMEHTAaX C pPaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMU CTaBUTh U
pemath 6ojee CoXHBIE 3a7aun. B yueOHbIN Kypc BXOAST HadaJbHbIC MPECTABICHUS
O CIIy4allHbIX BEJIMUYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaroluxcs
C MHOXECTBAMU WU OCHOBHBIMHU ONEpPALUSIMH HaJ MHOXKECTBAMH, PaccMaTpUBAIOTCS
OpUMeEpPbl TPUMEHEHHS I pEeIeHUs 3a]ady, a TaKKe MCIOJb30BaHUS B JPYTUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercst yueOHbIN Kypc «BeposSTHOCTh U CTaTUCTHKA, B KOTOPHIi
BXOmAT paszzaensl: «lIpencraBieHne JaHHBIX M ONKCATEIbHAsT CTATUCTUKAY,
«BeposTHOCTEY, «DJIeMEHTh KOMOMHATOPUKWY, « BBeneHne B Teoputo rpadoBy.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX [UJIi M3y4yeHUs Yy4eOHOTro Kypca
«BepositHOoCTh M cTaTucTHKay, — 102 4vaca: B 7 kiacce — 34 vaca (1 vac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B Heneio).

COAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne naHHBIX B BHJE TaOdWI, auarpamm, rpadukoB. 3aroJHEHHE
Ta0JIMIL], YTEHHE U MOCTPOCHUE AMarpaMM (CTOIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpoleccoB. M3pneuenue nHpopmanuum U3 auarpamMm U
Ta0JIMIL, UCIIONB30BAHUE U UHTEPIPETALMS JAHHBIX.

OnucarenbHasi CTATUCTUKA: CpelHee apu@MeTHdyeckoe, MeAuaHa, pa3Mmax,
HanOoJIblIIEe U HAMMEHBIIEE 3HAaUeHHsI HA0Opa YMCIOBBIX TaHHbIX. [ [pruMepsb! cyyaiiHON
WU3MEHYUBOCTH.

CrydaliHBIN SKCIIEPUMEHT (OTIBIT) U ClydaiiHOe coObITHE. BeposiTHOCTh U YacToTa.
Posb ManoBepOsSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUH B IPUPOJIE U B OOLIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmna, pebpo. Crenenp BepinHbl. Yucno pédep 1 cyMMapHasi CTEICHb
BepmuH. [IpencraBnenue o cBsizHoctu rpada. [enu u nuxnel. [lytu B rpadax. O6xox
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rpada (disiepoB nyTh). [IpeacraBnenue 06 opueHTUpOoBaHHOM Tpade. Permenue 3amau
C IIOMOIIIBIO TPadOB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUIE TaOJIMLL, AUarpamm, rpaukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeMHEHUE, NepecedeHne, nonoiaHeHue. CBOMCTBa onepauuid HaJ MHOMXKECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEEINTENbHOE, BKIKOYEHU. Vcnonp30Banme
rpauueckoro MpeACTaBICHUS MHOXKECTB JUIsI OMHCAHUS PEAbHBIX IPOIECCOB U
SIBJICHUM, ITPU PEIIECHUY 3a]a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCIIOBBIX HA0OPOB. /JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI1. ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTApPHBIMU COOBITHSIMHU. ClydaiiHbIN
BbIOODP. CBS3b MEXIYy MaJTOBEPOSATHBIMU M MPAKTHUUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa JIEpPEBBEB: €AMHCTBEHHOCTh IIYTH, CYLIECTBOBAHUE BHUCSYEH
BEpIINHBI, CBSI3b MEXKIY YHUCIOM BEpIIMH W 4ducioM pEdep. IIpaBuino ymMHOXEHHS.
Pemenue 3aa4 ¢ momouisio rpagos.

[IpotuBononoxueie coObiThs. {uarpamMmma Oditniepa. OObeIUHEHUE U TIEPECECUEHUE
coObiTnii. HecoBmectHble coObiTHs. Dopmyna cliokKeHUsT BEPOSTHOCTEH. Y CIOBHAA
BepoATHOCTb. IIpaBmiio ymHoxeHus. HesaBucumbie coOwiTusa. IlpencraBienue
JKCIIEpUMEHTa B BHUJE JepeBa. PemieHwe 3agay Ha HaX0XKICHHE BEPOATHOCTEH
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, Juarpamm Jiliepa.

9 KJIACC

[IpencraBienne NaHHBIX B BUJIE TaONUIl, AUarpaMm, rpadukoB, MHTEPHpETAIUs
JNaHHbIX. UTeHHe U MOCTpoeHre Ta0aull, AMarpamMmm, rpaukoB 1Mo peaabHbIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHwss W YUCIO couyeTaHUM. TpeyrobHUK
[Tackans. Pemienue 3a1au ¢ UCMOIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BepoATHOCTh. CiydailHbI BBIOOp TOYKHM U3 (PUTYpHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysiu. BepostHocTu coObITHII B cepun UcnibITaHui bepHyim.

CnyyailHasg BeJIMYMHA W pacOpelelieHHe BepoATHOCTEe. MaremaTuyeckoe
oXujaHue u aucnepcus. [Ipumepsl MaTeMaTHUYECKOTO OXKHUJIAHUS KAK TEOPETUYECKOTO
CPEOHEr0 3HAYCHUS BEIWYHUHBbI. MareMaTu4ecKoe O0XKUIAHWE U AUCIIEPCUS CIIy4alHON
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymmy.

[Tonsartue o 3akoHe O0onbIUX yuces. MIzMepeHune BepoITHOCTEH ¢ MOMOIIIbIO YacTOT.
Ponb 1 3HaueHue 3akoHa OOJIBIIMX YUCEN B IPUPOJIC U OOIIIECTBE.
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HPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3ylbTaTBl OCBOCHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yurate wuHpOpManMIO, NPEACTABICHHYI0 B TalOiuIax, Ha Jguarpammax,
NPEJICTaBIISITh JaHHbIE B BUJIE TAOIUI, CTPOUTH AUATPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIC)
Y KpYTr'OBbI€) [10 MacCHBaM 3Ha4Y€HUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEATIBHBIE YHCIIOBBIE JAHHBIE, IIPEICTABICHHBIC
B Tabiuuax, Ha AuarpaMMmax, rpadukax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, Mearana, HaubOIbIlIee U HAMMEHbIIIEE 3HAUCHUS, Pa3MaXx.

HmeTs nipecTaBiaeHuEe O CIIydailHOM M3BMEHYMBOCTH HA IIPUMEpax 1eH, PU3NIECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX HAHHBIX, UMETh IPEACTABICHUE O CTATHUCTUYECKOMU
YCTOMYUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPAMMBlI YYEOHOrOo Kypca K KOHITY
oOyueHus B 8 Kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
ayiarpamm, rpadyKoB, IPEJICTaBIATh JaHHBIC B BUAC Ta0JIUII, 1UarpaMM, rpaduKoB.

OnuceIBaTh TAaHHBIE C MOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEAHUX 3HAUEHU
U Mep paccerBaHus (pa3max, JTUCIIEPCUs U CTaHAAPTHOE OTKJIIOHEHHE).

HaxonuTh 9acTOTHl YHCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM 4YHCIIC
10 pe3yJIbTaTaM U3MEpPEHUN U HaOJII0ICHUIA.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITHM B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONBITAX C PABHOBO3MOYKHBIMHU 3JIEMCHTAPHBIMH
COOBITHUSIMH.

Ucnonb3oBath rpaduueckue MOJEIU: JEPEeBO CIY4alHOTO HKCIEPUMEHTA,
JarpaMMbl Ditiepa, 4uciaoBas npsiMasi.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOAMHO>KECTBO, BBINOJHSITH OIEpalu
HaJl MHOKECTBaMU: 00bEIMHEHUE, TIepeceUeHUe, AOMOTHEHNUE, TTIEPEUUCTIATh dJIEMEHTHI
MHOECTB, IPUMEHATH CBOMCTBA MHOYECTB.

Hcnonb3oBathk rpaduyeckoe MpeICcTaBICHUE MHOXKECTB M CBS3EH MEXIy HUMH
JUTS ONMCAHUSI MPOLECCOB W SIBJICHUM, B TOM YHCJIE MPU PEIUICHUM 33Ja4 U3 JPYyTUX
y4eOHBIX MPEIMETOB U KyPCOB.

[IpeameTHBIE pE3yabTaThl OCBOCHUS MPOrPAaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

N3BnekaTte W mpeoOpa3oBbIBaTh MH(POpPMAINIO, MPEICTABICHHYI0 B Pa3IMYHBIX
HUCTOYHHMKAX B BHUJAC TaOJHIl, JAMAarpamMMm, I'paduKOB, MPEIACTABIATh JTaHHBIC B BHJIE
Ta0IHII, TUarpaMm, rpauKoB.
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Pemate 3amaun  OpraHuM3OBaHHBIM ~ NEpPeOOPOM  BAPUAHTOB, a  TaKKe
C MCTIOJIb30BaHMEM KOMOMHATOPHBIX MPaBUII U METOIOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YMCJIE CPEHUE 3HAUCHUS U MEPBI PACCEUBAHUSI.

Haxomuth 9acTOTHl 3HAYEHWW M YaCTOTHI COOBITHS, B TOM YHCJE MOJIB3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUHN U HAOIIOICHUH.

HaxoauTh BeposSTHOCTH CIy4ailHBIX COOBITUN B U3yUYEHHBIX OMBITaX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMH JJICMEHTAPHBIMHU COOBITUSMH, B CEPHUSIX HCIBITAHHMA
JI0 TIEPBOTO yCI€Xa, B CEPUAX UCIbITaHu bepHyIuu.

NmeTs npeacTaBieHne 0 CIy4allHOW BEJIMYMHE U O PACIIPENEICHUN BEPOSATHOCTEM.

Nmers mpencrtaBieHre O 3aKOHE OOJBIIMX YHCEI Kak O IMPOSBIICHUU
3aKOHOMEPHOCTH B CIy4YalHOW HM3MEHUMBOCTHM M O POJIM 3aKOHA OOJIBIIMX YHUCEN
B IIPUPOJIC U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
HaumenoBanue pazaena |Komnuectso OcHOBHOE coJIep>KaHKe OCHOBHBIC BUIBI ACATEIHHOCTA 00YJAIOIIAXCS
(Temsl) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 [IpencraBneHne JaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
pabota «Tabmuib.
['pacmueckoe
MpECTaBICHNUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMm. UrteHue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JUarpaMm.

[IpakTrueckas pabora
«JlmarpaMmbI»

CTATUCTUYECCKUX JAHHBIX U YACIOBBIX MAaCCBOB
C TIOMOIIIBI0 TAOJUI] ¥ TUArPaMM C UCTIOJIE30BaHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (IeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOYKIIUU, 00IIECTBEHHBIE
U IPUPOHBIC SBIICHUSA).

N3yuaTh MeToabl paboThl ¢ TAOTUYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU TaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PabOT

OnucaresapHasg CTAaTUCTUKA

Yucnossie HaOophl. CpenHee
apudmernueckoe.
Menunana yucioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHON TEHAEHIMHU (Mepa LIEHTpa), B TOM YHUCIIe
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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Y CcTONUMBOCTH MEIMAHLI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJaunl.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
PaKTHYECKUX padoT.

OcBauBaTh NOHATHSA. HaUOOJbIIIEE U HAUMEHbIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTp 3agaum Ha BBIOOp crioco0a onmUcCaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION TaHHBIX U
LEJISIMU UCCIIEI0OBAHUS

CiyyaliHasi U3BMEHYMBOCTD

CiyualiHasi U3BMEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JNaHHbIX. [ pynmnupoBka.
I'mcrorpammel.
[Ipaktrueckas padboTa
«CnyyaliHast ”BMEHYUBOCTB)

OcBauBaTh NOHATHS: YACTOTA 3HAYCHU B MaCCUBE
JAHHBIX, TPYIIUPOBKA JIAHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOAXOIAIINN 1IAr TPYHNIHPOBKHU.
OcBauBaTthb rpaguueckue npeACcTaBICHUs Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IIU(GPOBBIX PECYPCOB, B X0OJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencrasienue 3amaun

c moMo1ieto rpada. CteneHb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
CTeIeHb BepiuH. Llens n

OcBauBath noHsiTUsL: rpad, Bepmmna rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSITUSA: ITYTh B rpade, SHUIEpOB MyTh,
o0xon rpada, oOpueHTUPOBaHHBIN Tpad.

Pemiath 3a1a41 Ha TOMCK CYMMBI CTEIIEHEN BEPILIHUH
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k. [IyTs B rpade.
[IpencragieHue 0 CBA3HOCTH
rpada. O6xon rpada
(1JIepOB MyTh).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck o6xo/a rpada, Ha MOUCK ITyTei

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cOCOOBI IIPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPyrux
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATLHBIC
COOTBETCTBUS) HA IIpUMEpax

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OTIBIT U
CIy4yaiiHOE COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaibHas KOCTh B TEOPUU
BEPOSATHOCTEM.
[Ipaktrueckas padora
«YacToTa BeIMIaICHHST OpIIa»

OcBauBaTh NOHATHS: CIIyYalHBIN ONBIT U
cllydaiiHOe COOBITHE, MAJIOBEPOSATHOE U TPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MaJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BaXKHBIX MTPUMEpax
(aBapuM, HECUACTHBIE CITy4Yau, 3alUTa IEPCOHATILHON
uH(popMaiim, nepenayda JaHHbIX ).

H3y4ars posib KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TECOPUU
BEPOSITHOCTEM.

Hao0roaaTh U M3y4aTh 4acTOTY COOBITHI B TPOCTHIX
AKCIIEPUMEHTAaX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON paboThI

O06o0011eHue,
CUCTEMATH3aUs 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenabHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHS

IToBTOPATHL U3YYEHHOE U BHICTPANUBATDH CUCTEMY
3HAHUM.

Pemath 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIBbIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:kaaTh NpPUMePbI CIIyYaiiHbIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX
CIIy4ailHBIX COOBITHI, X POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34

170



®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

8 KJIACC
HaunmenoBanue paznena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATDH CUCTEMY

7 xJj1acca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnydaitnbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA ¥ UTPAJIbHASL KOCTh

3HAHUU.

PemaTe 3aga4m Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4u Ha peICTABICHUE TPYIIITMPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITUH, MAJIOBEPOSITHBIX U
MPaKTUYECKU JTOCTOBEPHBIX CITy4YalHbBIX COOBITHH, UX
POJIM B IPUPOJIE U KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHKA.
PaccenBanne maHHBIX

Otkionenus. lucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: JUCIICPCHUA U CTAHIAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCaHHWA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFaTb THNOTE3BI 00 OTCYTCTBHUH WJIN HAJTMIHUN
CBA3H IO AarpaMmam paCCCrBaHMs.

CTpOI/ITI) AuarpaMMbl paCCCUBAaHUA 110 UMCIOIIUMCS
JaHHBIM, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTCpA
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MuoxecTBa

MHO0kecTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHHE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTEBHOE,
COYETaTeNbHOE,
pacrpenenuTenbHOe,
BKITIOYCHUS.

['pacmueckoe
peCTaBlICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHO>K€ECTBA, [I0JIMHOKECTBO.

BoInoJHATH onepanyMu HaJ MHOKECTBAMU:
oObeIMHEHNE, IEpEeceUeHre, T0NOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATEIbHOE, PACIIPENCINUTEIBHOE, BKIFOYCHUS.
Hcnonb3oBaTh rpaduueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPH PEIICHUH 33]1a4 U3 JPYTUX yUeOHBIX
IIPEAMETOB U KYpCOB

BeposATHOCTH CitydaiiHOTO
COOBITHUS

DneMeHTapHbIE COOBITHS.
Crydaitabie COOBITHS.
braronpustcTByromme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnbITHI C PABHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnbIThI

C PAaBHOBO3MO>KHBIMH

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIONIUX DJIEMEHTAPHBIX COOBITUI,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI

CIIy4alHOTO OIIBITA.

Pemarb 3a1aum Ha BBIYKUCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C ITIOMOIIIBI0 KOMITBIOTEPA.
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AJIEMEHTaPHBIMU
COOBITUAMI)

IIpoBoaAMTH U U3Y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH JJICMEHTAPHBIMU COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENE) B X0/1€ MPaKTUYECKON padOThI

Brenenue B Teopuio rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEX]TY
YUCJIOM BEPIINH U YUCIOM
pe&o6ep. [TpaBuiio yMHOXKEHUS

OcBanBaTh NOHATHA JIEPEBO Kak rpad Oe3 uukia,
BHCsYas BeplinHa (JIUCT), BETBb J€peBa, MyTh

B JIEPEBE, AUAMETP JIepeBa.

N3yuaTh cBOMCTBA AcpeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPUIMHBI, €UHCTBEHHOCTD IIyTH MEXKIY BYMS
BEpPUIMHAMHU, CBSI3b MEXK]1y YUCIIOM BEPUIMH U YUCIOM
peoep.

Pemars 3a1a41 Ha TOMCK U NIEPEYUCIIEHUE Ty TEU

B JiepeBe, OIpeIeJICHHe YMCIa BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YHUCIIE

C IPUMEHEHUEM MPABUIIA YMHOKECHHUS

Crny4daitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIEpEeCceUeHNe
coosiTuil. HecoBmecTHbIC
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO0 ymMHOXKEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEpOATHOCTH. HezaBrcumeble

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIepalliy HaJl COOBITUSIMU, 00BETMHEHNE U
nepeceveHne coObITHA, quarpamMmma ditnepa (Dunepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSL.
N3yyats TeopeMbl O BEPOITHOCTH O0OBETUHECHUS

JBYX COOBITHH ((DOPMYJITBI CITOKEHUS BEPOSITHOCTEH ).
Pemarts 3a1a4u, B TOM 4KCII€ TEKCTOBBIC 3aa4H

Ha OomnpejesieHUEe BEPOSTHOCTEH 00heAUHEHUS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO PKCIIEPHMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsMoii, Auarpamm Disepa, GopMyIIbl CII0KEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTD, HE3ABUCUMBbIE
COOBITHSI IEPEBO CIYYANHOTO OMBITA.

N3yuaTsh cBoiicTBa (OnpenesieHrs) He3aBUCUMbIX
COOBITHIA.

PemiaTh 3a1a4um Ha ONIpE/ICIICHUE U UCITOIB30BAHHUE
HE3aBUCUMBIX COOBITUH.

PemiaTe 3a1a4M Ha NOUCK BEPOSTHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JE€PEBA
CIyYalHOTO OMbITa

O0o0011eHue,
CUCTEMATH3AIIU 3HAHUU

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BeposTHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH N3YyYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemiats 3aga4m Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTh 3apaum c npuMeHeHneM rpagos.

Pemarsh 3aga4m Ha HaX0XKIECHUE BEPOSTHOCTU
CIIy4ailHOTrO COOBITHSI 10 BEPOSITHOCTSIM
AJIIEMEHTApHBIX COOBITUH, B TOM YHCIIE B ONBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMHU.
Pemate 3aga4u Ha HAXO0XKACHUE BEPOATHOCTEN
00bETMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpaUueCKUX
IIPEACTABICHUN U IepeBa CIIy4alHOI'O OIIBbITA.
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PemaTh 3a1a4u Ha IEpEYNCIICHIE KOMOWHAITAN
(4ncna nepecTaHOBOK, YUCia COYETaHU ),

Ha HAXOXJECHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME
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9 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OCHOBHOE CcOJIepKaHUE OCHOBHBIE BUJIBI JICSITEIIHHOCTH O0yYarOIINXCSI
(TemnbI) Kypca 4acoB
[ToBTOpEHUME KypCa 4 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CHCTEMY
& KJacca OnucaresibHasg CTaTUCTUKA. 3HAHUWI.

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

Pemarh 3a1aum Ha IIpEICTABIICHUE U OMTUCAHUE
JIQaHHBIX.

Pemarh 3aga4u Ha HAX0XKJCHUE BEPOATHOCTEMN
00BbEIMHEHUS U MIEPECCUCHUS COOBITHI, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEACTAaBJICHUH U JIEpEBA CIyYaWHOTO OIBITA.
Pematsp 3a1a4u Ha iepeynciICcHUE KOMOWHAITUI
(4nciia mepecTaHoBOK, YUCIIa COUCTAHUI),

Ha HaXO0XKJICHUE BEPOSITHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKU

ITepecTtanoBku. @akropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyroJbHUK
ITackains. IlpakTuueckas
pabota «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPsA0UeHHAs apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha IepevnCIICHUE YIIOPSAI0OYECHHBIX
rap, TpOeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JIMYHbIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA
AJIEKTPOHHBIX TAOJINL»

Pemath 3a1a4mn Ha IpUMEHEHHUE YUCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHKCIIE C TOMOIIIBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU padOThI

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTyyaliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyTH OKPY>KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WiIH JyTH
OKPYXHOCTH, YACJIIOBOTO MPOMEKYTKA

WcnwiTanus bepuyin

UcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTO ycrexa.
Ucneitanus beprymnu.
BepostHOoCTH COOBITHIH

B CEpUM UCTIBITAHUHN
bepnymu. [Ipaktnueckas
pabora «/cnprranus
bepnymm»

OcBanBaTh NOHATHS: UCTIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOrO yCIexa
(Heynaum), cepust ucnsiTanuii bepuymu.

Pemarh 3aga4u Ha HAX0XKJCHUE BEPOSATHOCTEMN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
r€OMETPUYECKOU MPOTrPECCHM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymn.

N3yuaThb B X0/1€ NPAKTHYECKOIl padoThlI,
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B TOM YHCJIE C TOMOILBIO U(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

Cnyualinas BeJIMYMHA

Crny4daitHas BeITMYMHA U
pacrpeneneHme
BEPOSITHOCTEM.
MartemMaTHudeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHA: ClIydaliHas BEJIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPECIICHUE
BEPOSITHOCTEM.

HN3yuarthb 1 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINAECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATBLHON KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA. MATEMATHYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCHS CIIyYaHON BEJIUYMHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

Pemats 3a1a41 Ha BEIYMCIIEHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESMH.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM
YUCJIE PACIIPEAECIICHUS CIIy4YallHOW BEJIMYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyiun.
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N3y4aTrh 4acTOTy COOBITHS B OBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEIINYHHY.
3HAKOMHUTBCH C 3aKOHOM O0JIbIINX yucend (B popme
bepHymmn): npu 00JIBIIOM YHCIIE ONBITOB YacTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemarts 3a1a4u Ha U3MEPEHUE BEPOATHOCTEM

C MOMOIIIBIO 4acTOT. OOCYKIATh POJIb 3aKOHA
OOJBIINX YKCeNl B 000CHOBAHUU YaCTOTHOTO METOIa
U3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEIT KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCEIT B PUPOJIE U
B JKU3HU YeJIOBEKa

O0600111eH1E, KOHTPOJIb 10 [IpencraBiieHue TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CHCTEMY
OmnucarenbHas CTaTUCTHKA. 3HAHUM.
BeposaTtHoCTh CliydalilHOTO Pemarh 3a1aum Ha NIPEICTABICHUE U OMTUCAHUE
COOBITHS. DIEMEHTHI JTAaHHBIX.
koMOuHaTopuku. Cnydaiinple | PemaTh 3aaum Ha HaXOXICHUE BEPOSATHOCTEH
BEJIMYMHBI U pacIpeiesICHUs COOBITHH, B TOM YMCJIE B ONBITaX C
PAaBHOBO3MOHBIMU 2JIEMEHTaAPHBIMU COOBITUSIMH,
BEPOSTHOCTEH O0BEAMHEHUS U IIEPECCUCHUS
COOBITU, BBIYUCISATH BEPOSITHOCTH B OMBITaX
C CEpUsIMU CIIyYalHBIX UCIIBITAHUN
OBILIEE KOJIMYECTBO 34
YJACOB I1O ITPOT PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

[IpencraBnenue qaHHBIX
OnucarenpHasi CTaTUCTUKA
CrnydaiiHasi ”3MEHYHUBOCTD

Beenenue B Teoputo rpadoB

BeposiTHOCTB ¥ yacToTa CIIy9aiiHOTO
CcOOBITHSA

O0006111eH1E, CUCTEMATH3alIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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KounyecTBO 4acoB JIeKTPOHHBbIE
(uudpossbie)
Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKI/le 0BPA30BATETbHBIE
padoThI padoThI pecypebi

7 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

8 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc

6 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc

4 bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc

4 1 bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc

5 2 bubmorexa [JOK
https://m.edsoo.ru/7f415fdc

34 2 5
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8 KVIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

[ToBTOpeHue kypca 7 kinacca

OmnucarenbHas cTaTUCTHUKA. PaccenBaHue
JAHHBIX

MHoxecTBa

BeposiTHOCTB ciy4aifHOTO COOBITHS
Beenenue B Teoputo rpagos
Cayvaiinpie COOBITHS

O0001enue, cucTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

KoanuecTBo 4acoB

Bcero

34

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f417tb2
bubmuoreka [JOK
https://m.edsoo.ru/7f417tb2
bu6mmorexa [IOK
https://m.edsoo.ru/7f417tb2
bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
https://m.edsoo.ru/7f417tb2

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2

bu6nmoreka [JOK
https://m.edsoo.ru/7f417fb2
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9 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

[ToBTOpenue kypca 8§ kinacca
DneMeHTbl KOMOMHATOPUKH
I'eomeTpuueckast BEpOSITHOCTh
Ucnwiranusa bepnyinu
Crnyuaiinast BeTu4rHa

O06001eHre, KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

KounyecTBO 4acoB JJIeKTPOHHbIE
Beero Kontposbusie IIpakTuueckue E)I:il:)(zl:foosBaBTIz.?lbnble
padoThI padoThI pecypebi

4 bubmuorexa [JOK
https://m.edsoo.ru/7f41a302

4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a302

4 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a302

6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a302

6 bubmuorexa [JOK
https://m.edsoo.ru/7f41a302

10 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a302

34 1 2
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

10

11
12

Tema ypoka

[IpencraBneHue qaHHBIX B
TadJmmax

[IpakTHueckue BHIYUCIEHUS 10
Ta0JIMYHBIM JJAHHBIM
W3Bneuyenue v HHTEPIIPETALIUS
Ta0JIMYHBIX TAHHBIX
[IpakTrueckas padora "Tabmuibr"
I'pacduueckoe npencraBieHue
JAaHHBIX B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
Tuarpamm

UreHune 1 NOCTPOEHUE TUarpaMm.
[Tpumeps! nemorpaduueckux
Trarpamm

[IpakTrueckas padbota
"Tuarpammbl”

UYucnossie Habopbl. CpenHee
apupMeTHIeCKoe

Uucnossie HaOopwl. CpenHee
apudmernueckoe

Menunana 4rciioBoro Habopa.

Y CTOWYUBOCTD MEAHBI
Menanana yrcinoBoro Habopa.
VY cTOHUIHNBOCTE MeTUAHBI

[IpakTuyeckas padora "Cpeanue

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara

U3YyYCHUHA

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863ec1f8

bubmuoreka [JOK
https://m.edsoo.ru/863ec324

bu6mmorexa [IOK
https://m.edsoo.ru/863ec78e

bubmuorexa [JOK
https://m.edsoo.ru/863ed18e

bu6mmoreka [IOK
https://m.edsoo.ru/863ed602

bu6mmoreka [JOK
https://m.edsoo.ru/863ed72e

bu6mmoreka [IOK
https://m.edsoo.ru/863ed846

bu6mmoreka [IOK
https://m.edsoo.ru/863ed846

bu6mmoreka [JOK
https://m.edsoo.ru/863edb3e

bu6mmoreka [JOK
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https://m.edsoo.ru/863ec324
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https://m.edsoo.ru/863ed602
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13

14

15

16

17

18

19
20
21

22

23

24

25

3gayeHusa"

Haubonbiiee u HauMeHbIIee
3HAUEHUS YUCIIOBOTO HAbopa.
Pazmax

Haubonbiiee u HanMeHblee
3HAUEHUS YUCIIOBOTO HAbopa.
Pazmax

Haubonbiiee u HanMeHblee
3HAUEHUS YUCIIOBOTO HAbopa.
Pa3zmax

KonTponbnas pabota mo Temam
"[IpencraBieHue JaHHBIX.
OnucarenbHas cTaTUCTUKA"
Crny4aiiHasi ”3MEHYHUBOCTD
(TpumepsI)

YacroTa 3HauUeHUI B MacCcHBe
TAHHBIX

I'pynnupoBka
I'ucrorpammsl
I'mcrorpammel

[IpaxTuueckas padora "Ciyuaiinas
U3MEHUYUBOCTD"

I'pad, BepumHa, pedpo.
IIpencraBienue 3a1a4u ¢ MOMOLIBIO
rpada

CreneHb (BaJICHTHOCTD) BEPILIUHBL.
Yucno pébep u cyMMapHasi CTEelleHb
BepiuH. Llenb u muki

Henp u nuxin. [yt B rpade.
IIpencraBnenue o CBA3HOCTU rpada

https://m.edsoo.ru/863edc6a

bu6mmoreka [IOK
https://m.edsoo.ru/863ee07a

bubmuorexa [JOK
https://m.edsoo.ru/863ee390

bubmuoreka [JOK
https://m.edsoo.ru/863ee4bc

bu6mmorexa [IOK
https://m.edsoo.ru/863ee69c

bu6mmoreka [IOK
https://m.edsoo.ru/863ee9d0

bu6mmoreka [IOK
https://m.edsoo.ru/863eeelc

bu6mmoreka [IOK
https://m.edsoo.ru/863eecc8

bu6mmoreka [JOK
https://m.edso0.ru/863eef52

bu6mmorexa [IOK
https://m.edsoo.ru/863efOba

bu6mmoreka [JOK
https://m.edso00.ru/863ef236

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236

26

27

28

29

30

31

32

33

34

[Ipencranenue 06
OpPHEHTUPOBAHHBIX Ipadax

CriyuaiiHblli ONIBIT U CITy4yaiiHOE
coObITHE

BeposiTHOCTB 1 9acToTa COOBITHSL.
Ponp ManoBeposTHBIX U
MPAKTUYECKH JOCTOBEPHBIX
COOBITHIA B IPHPOJIC U B OOIIIECTBE

Momnera u urpanbHasi KOCTb B
TEOPUHU BEPOATHOCTEN

[TpakTrueckas padora "Yacrora
BbITIaJICHUs opJia"

KonTponbnas pabota no Temam
"Ciy4aitHasi U3MEHYHBOCTb.
I'padbl. BeposiTHOCTE CcitydaiiHOTO
coObITHs"

[ToBTOpenue, o6o0IEHNE.
[IpencraBneHne qaHHBIX
IToBTOpenue, o6o0IIEHNE.
OnwucarenpHas CTaTUCTUKA
[ToBTOpeHnue, 06061IEHNE.
BeposiTHOCTB CiTy4aitHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

bubmuoreka [JOK
https://m.edsoo.ru/863ef3b2

bu6mmoreka [IOK
https://m.edsoo.ru/863ef4d4

bu6mmoreka [IOK
https://m.edsoo.ru/863ef646

bubmuorexa [JOK
https://m.edsoo.ru/863ef8a8

bubmuoreka [JOK
https://m.edso00.ru/863f0186

bubmuorexa [JOK
https://m.edsoo.ru/863efa24

bu6mmoreka [IOK
https://m.edsoo.ru/863efbaa

bu6mmoreka [JOK
https://m.edsoo.ru/863efecO

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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https://m.edsoo.ru/863ef3b2
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8 KVIACC
Ne
wn Tema ypoka

10

11

IIpencraBnenue JaHHBIX.
OnucarenbHasi CTaTUCTHKA

Ciyyalinas ”3aMeH4uBOCTh. CpeqiHue
YHCIOBOro Habopa

Canyuaiinble coObITHs. BepostHocTu 1
YacTOTBI

Kitaccnueckue monenu reopun
BEPOSTHOCTEN: MOHETA U UTpaJibHasl
KOCTh

OTKJIOHEHUA

Jucnepcust 4rcioBoro Habopa

CrangapTHOE OTKIIOHEHUE YHCIIOBOTO
Habopa

JnarpaMMbl pacCeMBaHUs

MHO)KCCTBO, IIOAMHOKECTBO

Orneparuu HaJ MHOKECTBAMH:
o0beAMHEeHNE, TIEPEeCeUCHHE,
JIOTIOTHEHHE

CaoiicTBa onepanuii HaJl
MHO>KE€CTBAMHU: IEPEMECTUTENBHOE,
COYETATEIBHOE, PACIIPEAETUTEIBHOE,
BKJTFOUCHHS

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH S

JJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863f029e

bu6mmoreka [IOK
https://m.edsoo.ru/863f03fc

bu6mmoreka [IOK
https://m.edso00.ru/863f0578

bu6mmoreka [IOK
https://m.edsoo.ru/863f076¢c

bu6mmoreka [IOK
https://m.edsoo.ru/863f0a50

bu6mmoreka [JOK
https://m.edsoo.ru/863f0a50

bu6mmoreka [JOK
https://m.edsoo.ru/863f0bfe

bu6nmoreka [IOK
https://m.edsoo.ru/863f0eab
bu6mmoreka [IOK
https://m.edsoo.ru/863f1180

bu6mmorexa [IOK
https://m.edsoo.ru/863f143c

bubmuoreka [JOK
https://m.edsoo.ru/863f1784
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https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
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12

13

14

15

16

17

18

19

20

21

22

23
24

['paduyeckoe mpencraBieHue
MHOECTB

KonTtponpsHas pabora mo Temam
"CraTtuctuka. Muoxxecrtna"

DneMeHTapHble coObITHs. CiydaitHbie
coObITHUS

buaronpustcTByroniue
3JIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHI

bnaronpusArcTByromue
3JIEMEHTApHbIE COOBITHS.
BepositHOCTH COOBITHI

OnbITh C pAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUSIMH.
Crnyyaiinelii BEIOOp

OnbITh C paBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUSIMH.
Crnyyvaiinelii BEIOOp
[TpakTuyeckas padora "OnbITh €
PaBHOBO3MOYKHBIMH 3JIEMEHTapHBIMU
coobITUSIMH"

epeso

CBoiicTBa jiepeBa: €IUHCTBEHHOCTh
MyTH, CYIIECTBOBAaHNE BUCSYCH
BCPIIHHBI, CBA3b MCKIY YHUCIIOM
BEPILKH U YucIoM pEdep

IIpaBuno yMHOKEHUS

[IpaBuno yMHOKEHUS

[IpoTtrBOMONI0XHOE COOBITHE

bubmuorexa [JOK
https://m.edsoo.ru/863f198c

bubmuorexa [JOK
https://m.edsoo.ru/863fldec

bubmuorexa [JOK
https://m.edsoo.ru/863fldec

bu6mmorexa [IOK
https://m.edsoo.ru/863f1f72

bu6mmoreka [IOK
https://m.edsoo.ru/863f21ca

bubmunorexa [JOK
https://m.edsoo.ru/863f21ca

bu6nmoreka [JOK
https://m.edso0.ru/863f235a

bu6mmoreka [JOK
https://m.edsoo.ru/863f2a4e

bu6mmoreka [IOK
https://m.edsoo.ru/863f2bac

bubmuoreka [JOK
https://m.edsoo0.ru/863f2cd8

bu6mmorexa [IOK
https://m.edsoo.ru/863f2e36

bu6mmorexa [IOK

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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25

26

27

28

29

30

31

32

33

34

Huarpamma Ditnepa. O0beIMHEHNE U
nepeceyeHne coobITUil
HecoBmectablie coObiThs. Dopmyna
CJI0’KEHHUS BEPOSATHOCTEN
HecoBmectHbie coObITHsI. DOopMyna
CJI0’KEHHUS BEPOSTHOCTEN

[IpaBuiI0 yMHOXEHUS BEPOSTHOCTEM.
VYcnoBHas BEpOSITHOCTb.
HesaBucumplie coObITHs

[IpaBusI0 yMHOXEHUS BEPOSATHOCTEM.
VYcnoBHas BEpOSITHOCTD.
HesaBucumplie coObITHs
[IpencraBnenue cirygaitHOTO
SKCIEpUMEHTA B BUJE JepeBa
[IpencraBnenue cirygaitHOTO
SKCIEpUMEHTA B BUJE JIepEBa
[ToBTOpenue, o6o0IIEHHE.
IIpencraBnenue JaHHBIX.
OnucarenpHas CTaTUCTHKA

[ToBTOpenue, o6061meHue. I'padsl

KonTponbHnas pabora no temam

"Cnyuaiinble coObITHS. BeposTHOCTS.

I'pader”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

https://m.edso0.ru/863f2f8a

bubmuorexa [JOK
https://m.edsoo.ru/863f3214

bu6mmoreka [IOK
https://m.edso00.ru/863f3372

bubmuorexa [JOK
https://m.edso0o.ru/863f3764

bubmuoreka [JOK
https://m.edsoo.ru/863f38ae

bu6mmorexa [IOK
https://m.edso00.ru/863f3b06

bu6mmoreka [IOK
https://m.edsoo.ru/863f3cbe

bubmuorexa [JOK
https://m.edsoo.ru/863f3f20

bu6mmoreka [IOK
https://m.edso00.ru/863f4128

bu6mmoreka [JOK
https://m.edso00.ru/863f4312

cACpaiIbHasd paooydad IrporpamMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0
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9 KUIIACC

Ne i/

g b~ wWwDN

10

11

12

Tema ypoka

[IpencraBneHue JaHHBIX

OmucarenpHas CTAaTUCTUKA

Omneparuu HaJ COOBITHUAMU

HezaBucumocTts cOOBITHI
KomOunaTopHOE MPaBUI0 yMHOKEHUS

IlepecranoBku. @axtopuan. Coueranus u
YUCIIO COUYECTAHUM

Tpeyronpauk Ilackains

[IpakTuueckas pabora "Beruncienue
BEPOATHOCTEN C UCIIOJIB30BaHUEM
KOMOMHATOPHBIX (PYHKIUI 3JIEKTPOHHBIX
Tabaurn"

I'eomeTpuueckas BepoaTHOCTb. CilydaliHbIN
BBIOODP TOUKH U3 (PUTYPHI HA MIJIOCKOCTH, U3
OTpe3Ka, U3 YTy OKPY>KHOCTH

I'eomeTrpuueckas BepoaTHOCTb. CilydaliHbIN
BBIOODP TOUKH U3 (PUTYpPHI HA IIJIOCKOCTH, U3
OTpe3Ka, U3 YTy OKPY>KHOCTH

I'eomeTpuyeckas BepoATHOCTh. CydaitHbIiI
BBIOOp TOUKH U3 (PUTYpPBI HA TUIOCKOCTH, U3
OTpe3Ka, U3 JyTd OKPYKHOCTH

I'eomeTpuueckas BepoATHOCTh. CydailHbII
BBIOOp TOUKH U3 (PUTYpPBI HA TUIOCKOCTH, U3

®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

KoaudecTBO 9acoB

Bcero

L

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara

HU3YyYCHUHA

DJIEKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/863f47ea

bubnuoreka [{OK
https://m.edsoo.ru/863f47ea

bubnuoreka [{OK
https://m.edsoo.ru/863f4el6

bubnuoreka [IOK
https://m.edsoo.ru/863f4el6

bubnmorexa LIOK
https://m.edsoo.ru/863f5014

bubmunoreka IIOK
https://m.edso00.ru/863f5208

bubnunorexa LIOK
https://m.edso00.ru/863f5884

bubnunorexa LIOK
https://m.edso0.ru/863f5a50

bubnunorexa LIOK
https://m.edso0.ru/863f5bfe

bubnunoteka LIOK
https://m.edso0.ru/863f5e10
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https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

OTpe3Ka, U3 Jyrd OKPY>KHOCTH
Wcneitanue. Ycenex u Heynava. Cepust
UCIBITAaHUH 10 IIEPBOrO ycrexa
Wcneitanue. Ycenex u Heynava. Cepust
UCIBITAaHUH 10 IIEPBOrO ycrexa
UcneiTanue. Ycnex u Heygaya. Cepust
WCIBITAHUH 710 MIEPBOTO ycrexa
Hcnbitanusa beprymm. BepostHocTn
COOBITHI B cepuu UcnbITaHui bepryin
Ucneiranus bepnyinu. BeposarHoctu
COOBITHI B cepuu HcTbITaHuil bepHymn
[IpaxTuueckas padora "HcnbiTanus
bepuymn"

CrnyuaiiHas BeJIMYMHA U paclpeacieHue
BEPOATHOCTEN

MareMaTH4decKoe OKHUIaHuE U AUcCrepcus

CIIy4aiiHON BEJTMYUHBI

HpHMepI)I MAaTEMATHYCCKOI'O OXKHUAaHUA KakK

TEOPCTUYCCKOTO CPCAHECTO 3HAUCHUA
BCJIIMYHUHBI

[ToHsiTHE 0 3aKOHE OOJIBIINX YHCEI

H3mepeHue BepoATHOCTEN C OMOILBIO
9acTOT

HpI/IMCHCHI/IC 3aKOHA OOJIBIIUX YHCEI

O0001enue, cucTeMaTH3alusa 3HaHUH.
[IpencraBnenue qaHHBIX

O0001enue, cucTeMaTH3aIus 3HaHUH.
OmnucarenbHast CTaTUCTHKA

O0001enue, cucTeMaTH3alus 3HaAHUH.
[IpencraBnenue nanubix. OnucarenbHas

cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

bubnunoreka LIOK
https://m.edso00.ru/863f6162

bu6nmoreka [IOK
https://m.edso00.ru/863f6356

bubnuoreka [IOK
https://m.edsoo.ru/863f64d2

bubnunoreka LIOK
https://m.eds00.ru/863f6680

bubnuoreka [{OK
https://m.edso0.ru/863f67de

bubnuoreka [{OK
https://m.edsoo.ru/863f6b44

bubmmoteka IIOK
https://m.edso00.ru/863f6da6

bubmmoteka IIOK
https://m.edso00.ru/863f6186

bubmmoteka IIOK
https://m.edso00.ru/863f72c4

but6mmorexa [IOK
https://m.eds00.ru/863f7652

but6mmorexa [IOK
https://m.edso00.ru/863f7116

but6mmorexa [IOK
https://m.eds00.ru/863f783c

but6mmoreka [IOK
https://m.edso00.ru/863f893a
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®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

CTaTUCTUKA
O06o001IeHre, CUCTEMAaTU3aI|s 3HAHHH. bubnuorexa [{OK
28 . 1 .
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edso0.ru/863f7a4e

O0001menue, cucTeMaTH3aIusa 3HaHUH.
29 BeposiTHOCTB CitydaitHOTO COOBITHSI. 1
DneMeHTbl KOMOMHATOPUKH

bu6nmorexa [IOK
https://m.edso0.ru/863f7c9c

O06o0011IeHre, CUCTEMAaTU3aI|s 3HAHHH. 1 bubmuorexa [IOK

30 DneMeHThl KOMOMHATOPUKH https://m.edso00.ru/863f7e54

O0001enne, cucTeMaTH3alus 3HaHUH.
31 OnemeHTbl KOMOUHaTOpUKH. CiiyyaliHble
BEJIMYMHBI M pacIpeielICHUs

1 bubnuoreka [{OK
https://m.edsoo.ru/863f8408

30 O0001enne, cucTeMaTH3aLus 3HaHUH. 1 bubnunoreka LIOK
Crny4daiiHble BETUYUHBI U pacpeiesieHus https://m.edso00.ru/863f861a
bubnunoreka LIOK
1 1
33 Hrorosast konTpoIbias padota https://m.eds00.ru/863f8b56
34 O6o001enne, cucTeMaTU3aNys 3HaHAN 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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