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IosicHUTEeILHAA 3aNINCKA.

[Iporpamma o maTeMaTuke sl oOydaroniuxcst 5—9 kinaccoB pazpaboTaHa Ha OCHOBE

OI'OC O0OO c yuéToM U COBPEMEHHBIX MHPOBBIX TPEOOBaHUM, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY O00pa30BaHUIO, U TPATUIMIA POCCHICKOTO 00pa30BaHuUsl, KOTOpPhIE
00ecTeynBaroT OBJIAJCHHE KIIOYEBHIMH KOMIIETCHIIUSMHU, COCTABISIONIMMU OCHOBY
JUIA  HEMpephIBHOTO 00pa30BaHUS W CAMOPa3BUTHUS, a TakKkKe LEIOCTHOCTh
OOIIEKYJIbTYpHOTO, JTUYHOCTHOTO M IO3HABATEIBHOrO pa3BUTHs oOyuarommxcs. B
mporpaMMe Mo MaTeMaTHKe YYTeHBbl WAeH U TosiokeHus KoHuenmuu pa3BUTHS
MareMaThuyeckoro oopasoBanus B Poccuiickoit @enepanuu.

B »snoxy umdpoBoit TpaHchopMammu Bcex cdep YEIOBEYECKOW NESITEIBLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3 0a3oBoi
MaTeMaTUYeCKOW TOJATOTOBKH. Y3K€ B IIKOJE MaTeMaTHKa CIIYKUT OIOPHBIM
MPEAMETOM I HM3YyYEHUS CMEXKHBIX TUCIUIUIMH, a II0CJIe IIKOJBI peambHOU
HEOOXOJMMOCThIO  CTAHOBHUTCS  HEMpEpbiBHOE  00Opa3oBaHWe, 4YTO Tpedyer
MOJTHOLICHHOM 0a30BO#l  001Ie00pa3oBaTEIbHOM TOATOTOBKM, B TOM YHCJIE H
MaTeMaTU4ecKor. ITO 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YKCIIO TTpodeccuid,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHUEM MAaTEMATUKU: U B cpepe SIKOHOMUKH,
1 B OM3HECe, U B TEXHOJOTUYECKHUX 00JIACTAX, U TaXKe B TYMaHUTApHBIX cepax. Takum
obpazom, KpyT oOyyJarommxcs,
JUTST  KOTOPBIX MaTeMaThKa MOXET CTaTh 3HAYUMBIM YYEOHBIM TPEIMETOM,
pacImpseTcs.

[IpakTnueckas ITOJIE3HOCTH MaTeMaTUKH oOycIoBIIeHa TEM,
yTo €€ MpeaIMeTOM SBISIOTCA (yHAaMEHTaJbHbIE CTPYKTYpbl HAIIEro MHUpa:
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBbIE OTHOLICHHS OT MPOCTEHUIINX,
YCBaMBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, JO IOCTATOYHO CIOMXKHBIX, HEOOXOAUMBIX
JUIsl Pa3BUTHUS HAyYHBIX W NPUKIAAHBIX HAEW. be3 KOHKpPETHBIX MaTEeMaTHYECKUX
3HAHUW 3aTPYJHEHO ITOHMMAHUE NPUHUMUIIOB YCTPOMCTBA W HCMOJb30BAHUS
COBPEMEHHOM TEXHHWKHU, BOCTIPUATHE U MHTEPIIPETAIUS pa3HOOOPA3HOM COIUATBHOM,
HPKOHOMHUYECKOH, mMonuTHdecko uHpopmaiuu, manodh(eKTuBHA TMOBCETHEBHAS
MIPAaKTHYECKasi AEATENbHOCTh. KaKIOMy 4YenOBEKYy B CBOEH JKM3HH IPUXOIUTCS
BBINOJIHATH pacy€Thl
U COCTAaBJSTh QJITOPUTMBI, HAXOAUTh M TNPUMEHATb (QOPMYJbI, BIAAETh
IIPAKTUYECKUMHU TPUEMAMHU TIE€OMETPUYECKUX HU3MEPEHUM U IOCTPOCHUM, YUTATh
uH(pOpMaIUIo, MPEICTABICHHYI0 B BUAC TaONHIl, AHMarpaMM M TpapuKOB, KUTHh B
YCJIOBUSIX HEOINPENEIEHHOCTH M IOHUMATh BEPOATHOCTHBIM XapaKTEp CIIyYaWHBIX
COOBITH.

OnHOBpEMEHHO C pacuMpeHuem chep pPUMEHEHUs MaTEeMaTUKH
B COBPEMEHHOM OOIIECTBE BCE OoJiee BaKHBIM CTAHOBUTCS MAaTEMATHUECKHI CTHIIh



MBIIUICHHS], TPOSIBISIIOIINICA B ONpeAeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
W3Y4YeHUS MAaTeMaTUKd B apceHall MPUEMOB W METOJIOB MBILIUICHUS 4YEJIOBEKa
€CTECTBCHHBIM 00pa3oM BKJIIOYAIOTCS HWHAYKIHS W JeAyKIUsA, 000OIIeHHe
U KOHKpETH3allUs, aHalu3 U CHUHTE3, KJIacCHPHUKaus U CHCTeMAaTHU3allus,
abcTtparupoBanue U aHanorus. OObEKThl MaTEMATUYECKUX YMO3AKIIOUEHUH, TIpaBUIIa
UX KOHCTPYHUPOBaHHS  PACKPHIBAIOT MEXAaHMW3M  JIOTUYCCKUX  IMMOCTPOCHHIA,
CIIOCOOCTBYIOT BBIPAOOTKE yMeHHS (HOPMYIUPOBaTh, OOOCHOBBIBATh M JOKA3bIBAThH
CYXJICHHs, TEM CaMbIM pPa3BUBAIOT JIOTHUECKOE MEIIUICHHE. Bemymas poib
MIPUHAIICIKUAT MaTeMaTHKe
1 B (GOPMUPOBAHUU AINTOPUTMUYCCKOW KOMITOHCHTHI MBIIUICHUS W BOCIHTAHUHU
YMEHHUH JEWCTBOBATh IO 3a/JlaHHBIM AJITOPUTMaM, COBEpPUICHCTBOBATH H3BECTHBIE
U KOHCTpPYHpOBaTh HOBbIE. B mpomecce pelmieHus 3agad — OCHOBOM Yy4yeOHOM
JESTEIbBHOCT Ha YpOKAaX MAaTeMaTUKH — pa3BUBAIOTCS TaKk)Ke TBOpYECKas H
MPUKIIaTHAS CTOPOHBI MBITIICHUSI.

OOyuenue maremaTHKe TaéT BO3MOXKHOCTh Pa3BUBaTh Yy OOYYaIOIIUXCS TOYHYIO,
palUoHaNIbHYI0 U UH()OPMATUBHYIO pedb, YMEHUE OTOMpPaTh Hanbojee MOAXOSAIINE
SA3BIKOBBIC, CUMBOJIMUECKHE, TpauuecKkue CpeicTBa JJIsl BBHIPAKEHHS CYXKJICHUN U
HAarJIsiJHOTO UX IMPEACTaBICHUS.

HeoOxoaumbiM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBaHUU
SBISETCS  OOIee 3HAKOMCTBO C METOJAaMH IIO3HAHWUS JIEHCTBUTEIHLHOCTH,
MIPEACTABJICHUE O TIPEIMETE U METOaX MAaTEMATHUKH, UX OTIUYHN OT METOIOB JPYTHX
€CTECTBEHHBIX UM T'YMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTHUKU
JUTSL pEIICHUS HAYYHBIX M MPUKIATHBIX 3a1ad. TakuMm o0pa3oM, MaTeMaTHYeCKoe
oOpa3oBaHKe BHOCUT CBOM BKJIAJl B (GOPMHUPOBAHKE OOIIECH KyJIbTYphl YEIOBEKA.

N3yueHne MaTeMaTHKu TaKKe CIIOCOOCTBYET 3CTETHUECKOMY BOCIIUTAHHIO YEJIOBEKA,
IIOHMMAHUIO KPAacoOThbl M M3SLIECTBA MATEMAaTHUYECKUX PACCYKICHHU, BOCIPUATHUIO
reoMeTpu4YecKux (opM, YCBOCHUIO UJIEU CUMMETPHUHU.

[IpuoputeTHBIMU TIEISIMU O0OyUEeHHSI MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

dbopMHpOBaHWE IIEHTPAIBHBIX MATEMAaTUYECKHX TMOHATUH (YHCIIO, BEIMYMHA,
reoMeTpuyeckas gurypa, nmepemMeHHas, BEpOSITHOCTh, (DYHKIIHS), 00eCTIeunBarONIuX
MIPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh  MaTeMaTHYeCKoro  oOpa3oBaHUS
oOy4Jaronmxcs;

MojBE/ICHUE OOydJarolMXxCcsd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKHU M OKPYKAIOIIETO MUPa, TOHUMAHUE MATEMATUKH KaK YaCTH
00111e# KYJIbTYphI YEJIOBEUECTBA;



pa3BUTHE UWHTEIUICKTYaJbHBIX UM TBOPYECKUX CIOCOOHOCTEH oOydaromuxcs,
II03HABATEJIbHOW  AKTUBHOCTH,  HMCCIENOBATEIbCKUX  YMEHHMM, KPUTHUYHOCTH
MBIIUICHUS, HHTEpECa K U3YYCHUIO MATEMATHUKU;

dbopmupoBaHue  (PYHKIIMOHAILHON  MaTEeMaTHYECKOM  TpaMOTHOCTU:  YMEHUS
pacro3HaBaTh MPOSIBICHUS MATEMATUYECKUX MOHATUIA, 00BEKTOB U 3aKOHOMEPHOCTEM
B pEaJbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YyYEHUU OPYTUX YUE€OHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (POopMyIHpOBaTh HMX Ha S3bIKE
MaTeMaTUKd M CO3[aBaTh MATEMATHYECKHE MOJENIW, NIPUMEHSATh OCBOEHHBIN
MaTeMaTUYeCKU ammapar i peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX —3aj1ad,
MHTEPIPETUPOBATH U OLICHUBATH MTOJYYECHHBIE PE3YJIbTATHI.

OCHOBHbBIE JIMHUU COJAEpKaHMSI MporpamMMmbl IO MaTemMaTuke B 5-9 kiaccax:
«Yucna u BeIYUCIEHUN», «Alredpay («AnreOpanueckue BHIPAKEHUS», «Y paBHEHUS
U HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («['eomerpuueckue QUrypsl
U UX CBOHCTBa», «/3MepeHne reoMeTpuuyecKux BeIUUuH»), «BeposTHOCT U
CTaTUCTUKa». [[aHHbIE TUHUM pa3BUBAIOTCS MapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTAaKTe
u B3aumozeiictBuu. Kpome 3TOro, mx oObEIUHSET JIOrMUYecKas COCTaBIISIIOIIAs,
TPAJAUILIMOHHO MPUCYIasg MaTEMATUKE U IIPOHU3bIBAIOIAS BCE MATEMATUUYECKUE KYPCHI
u conepxkarensubie TuHUN. ChopmymupoBanHoe B PI'OC OOO TpeboBanue «yMeTh
OMepUpOBaTh MOHATUIAMMU: OINIPEACIICHNE, AKCUOMA, TEOpeMa, JJ0Ka3aTeIbCTBO, YMEHUE
pacrmo3HaBaTh HWCTHUHHBIE W JIOXKHBIC BBICKA3bIBaHMs, MPUBOIUTH MPUMEPHI
U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBaHUS U OTPUIIAHMS BbICKA3bIBAHUI» OTHOCUTCS
KO BCEM KypcaM, a (OpMHpPOBAHUE JIOTUYECKUX YMEHHI pacrpeaessercs 1no BCeM
rojiaM 00y4eHusi Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30oBaHusI.

Copepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
mporpaMMbl 1O  MaTe€MaTHUKe, paclpeiesiéHHbIM 10  rojaM  OOydYeHHs,
CTPYKTYPHUPOBAHO TaKMM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPHHIIUITHAIBHBIM
BOIIpocaM  oOydaromuecss  oOpamaiuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMH TOHATUSMH W HABBIKAMH OCYIIECTBISJIOCH MOCJIEI0BATEIHLHO
¥ TIOCTYIATeIbHO, ¢ COOJIIOJICHUEM IPUHIIAIIA TTPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHUCTEMY MAaTeMaTHYECKHX MPEICTABICHUNA OO0yJaroniuxcs,
pactmpsisi 1 yriyossst e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

B coorBerctBun ¢ ®I'OC OOO matemaTHka SBISETCS 00S3aTENbHBIM yUe€OHBIM
IIPEIMETOM Ha YpOBHE OCHOBHOTO 00111ero oopa3osanus. B 5-9 kiaccax maremaruka
TPaJMIMOHHO  M3y4yaeTcss B  paMKax  CIEAYIOIIUX  Y4eOHBIX  KYpCOB:
B 5—6 Kiaccax — Kypca «MareMmatukay, B 7-9 kiaccax — KypcoB «AinreOpa» (BKIodast
AJIEMEHThl CTATUCTUKU W Teopuu BepositHocTel) u «Il'eomerpus». Ilporpammoit



M0 MaTeMaTHKE BBOJUTCS CaMOCTOATENbHBIM y4eOHbI Kypc «BeposTHOCTD
Y CTaTHUCTUKA.

OOmiee 4YmMcIO YacoB, PEKOMEHIIOBAHHBIX I HM3yYeHHUS MaTeMaTuku (0a30BBIN
yYpOBEHB) Ha YpPOBHE OCHOBHOT'O 00111eT0 0Opa3zoBaHus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflenio), B 6 kitacce — 170 yacoB (5 yacoB B HeJeni0), B 7 Kiacce —
204 gaca (6 yacoB B HeJento), B 8 kinacce — 204 yaca (6 4acoB B HeJeN0), B 9 Kiacce
—204 yaca (6 9acoB B HEJIEIO).

ABTOp paboueil mporpaMMmbl BIPaBE YBEIUYHUTHh WM YMEHBIIUTH TMPEIIOKEHHOE
YUCI0 Yy4eOHBIX YacCOB Ha TeMy, UYTOOBl YIIyOUThCSI B TEMaTHKy, OoJjee
3aMHTEPECOBABINYIO0 OOYYaIOIUXCS, WIM HANpaBUTh YCWIHS Ha TPEOJOJICHUE
3aTpyAHeHu. JlomycTUMO Takke JOKaJdbHOE MepepacipeelieHue U MepecTaHOBKa
AJIEMEHTOB COJIEpP>KaHMsI BHYTPU JIAHHOTO Kiacca. KonndyecTBO mpoBepoUHBbIX paboT
(TeMaTUYeCKUH M WTOTOBBIA KOHTPOJh KAadeCTBAa YCBOCHHS YYEOHOTO Marepuasa)
M UX TUI (CaMOCTOSITENIbHBIE M KOHTPOJbHBIE pPaOOThI, TECThI) OCTAIOTCS Ha
YCMOTpEHHE Yy4YuTeNsl. Takke y4uTelb BIPaBE YBEIMYHUTHh WM YMCHBIIUTH YHCIIO
y4eOHBIX YacoB, OTBEJAEHHBIX B MporpaMme Ha 000O0IIeHHE, TOBTOPEHHUE,
CUCTEMATHU3AIMI0 3HAaHWM OO0y4aromuxcs. EJIMHCTBEHHBIM, HO MNPUHIIMIHAIBHO
BOKHBIM, KPUTEPHUEM SIBIISICTCS JTOCTH)KCHHE PE3yJbTaTOB OOYUYEHHsS, YKa3aHHBIX B
HACTOSAIIEH MPOTPAMME.

N3y4yeHne MaTeEMaTHKU HA YPOBHE OCHOBHOTO OOILIEro 0Opa30BaHMs HAIIPABJIEHO HA
JTOCTHKEHNE 00y4aroIUMHUCs JUYHOCTHBIX, MeTanpeIMETHbBIX
Y TIPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB OCBOCHUS YUEOHOTO MPEMETA.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS IIPOTPAMMBI 10 MaTEMAaTHKE XapaKTEPU3YIOTCS:
1) maTpuoTHYECKOE BOCITUTAHHE:

MPOSIBJIEHUEM HHTEPECa K MPONUIOMY M HACTOSIIEMY POCCHMCKOW MAaTEMAaTHKH,
[IEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHUSIM POCCUUCKUX MATEMATUKOB U POCCHMCKOMN
MAaTEMATUYECKON IIKOJbI, K MCHOJB30BAHUIOD ITHUX JOCTHKEHHUM B JIPYrUX HayKax
Y TIPUKJIAJIHBIX cdepax;

2) TPaXKTaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHHUIO O0SI3aHHOCTEN TpaskJaHMHA W pealu3aliy ero mpas,
MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX (DYHKIMOHUPOBAHUS PA3ITHUYHBIX
CTPYKTYp, SBJICHHUI, MpOLEAyp TIpakIaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXACHUIO JSTHYECKUX MPOOJeM, CBA3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHUEM JOCTKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPHUHIUIIOB B IEATEIBHOCTH YUYEHOTO;



3) TpyIOBOE BOCIIUTAHUE:!

YCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHUC B pCHICHUHU IIPAKTHYICCKHUX 3ada4 MaTEMaTHYECKOM
HalpaBJICHHOCTH, OCO3HAHWUCM BaXHOCTH MATCMATHYCCKOIO O6paBOBaHI/I$I Ha
IMPOTSKCHUN BCEH JKU3HU JIIA YCHGMHOﬁ HpO(l)CCCHOH&J'IBHOfI JACATCIBHOCTH U
Pa3BUTUCM HGO6XOI[I/IMI>IX YMGHHﬁ, OCO3HAaHHBIM BI>I60pOM
U IMOCTPOCHUCM HHI[HBHI[yaHBHOﬁ TPACKTOPHUHU O6pa3OBaHI/ISI U XU3HCHHBIX IIJIAHOB
C y‘{éTOM JIMYHBIX UHTCPCCOB U O6HI€CTBCHHI)IX HOTp€6HOCT€ﬁ;

4) 3CcTeTUYECKOEC BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIUOHAJIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHUIO MATCMATUUCCKUX
O6’bCKTOB, 3aJa4, pemeHHﬁ, paCCYH(HGHHﬁ, YMCHHUIKO BHACTH MATCMATHYCCKHUC
3aKOHOMCPHOCTH B HCKYCCTBC,

5) INCHHOCTH HAYYHOI'O ITIO3HAHMA:

OpUEHTAalMEN B EATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsI 4EJIOBEKa, NPUPOJbI M  OOIIeCTBa,
MMOHUMAHUEM MAaTEeMAaTHYEeCKOW HayKHM Kak c(epbl YelOBEUECKOW esTEeIbHOCTH,
JTaIlOB eé pa3sBUTHS
U 3HAYMMOCTHU Ul DPa3BUTUSA LMBWIM3ALKUM, OBJIAJCHUEM SA3BIKOM MaTeMaTUKU
M MATeMaTUYECKOW KyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MHpPA, OBJIAJCHHUEM
IIPOCTENIIMMHU HaBbIKAMH MCCIIEI0BATENBCKON AEATEIBHOCTH;

5) pusuueckoe BOCITUTaHUE, dbopmupoBaHue KYJIbTYpbI 310pOBbsI
Y SMOLMOHAJILHOTO 0J1aronoay4usi:

TOTOBHOCTBIO NPHUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3/J0POBOT0 00pasa >KM3HU (3I0pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXUM
3aHATUI W OTAbIXa, peryjsipHas (u3nyueckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBblKa pedekcuu, MpU3HAHWEM CBOEro IpaBa Ha OMIMOKY M TaKOro e IpaBa
APYToro 4eaoBeKa;

7) 9KOJIOIMYECKOE BOCITUTAHHUE:

OpUEHTalMell Ha NPUMEHEHHE MAaTEMAaTHYECKUX 3HAHUW JUIs pElieHus 3ajad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpeibl, TUIAHUPOBAHKS TTOCTYIIKOB U OIEHKH
X BO3MOXKHBIX TOCJIEACTBUU Il OKPY’KAloIIEel Cpelibl, 0OCO3HAaHUEM T100aIbHOTO
XapaKkTepa SKOJOTUUECKUX TPOOJIEM U IMTyTeH UX PEIICHHUS;

8) amanTanus K H3MEHSIOIKUMCS YCIIOBUSAM COLMAIBHON U IPUPOTHON CPEJIbI:

T'OTOBHOCTBIO K IICI>’ICTBI/ISIM B YCJIIOBHAX HCOHpCI[eJ'IéHHOCTI/I, IMOBLIICHUIO YPOBHA
CBOEH KOMIETEHTHOCTH qepe3 NPAKTHICCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHHC



YUUTBHCS y APYTUX JIIOJIEH, TIpUOOpETaTh B COBMECTHOM ACSITENIbHOCTA HOBBIC 3HAHMS,
HAaBBIKM U KOMIIETEHIINN U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B ()OPMHPOBAHWY HOBBIX 3HAHHM, B TOM 4YHCIIe (HOPMYTUPOBATH
U7eH, OHATHS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM UHCJIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW, TUIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTb CTPECCOBYIO CHUTYalMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPeOYIOIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAaeMbIe
peleHus

U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

B pesynbTaTe 0cBOEHHMS MPOTpaMMBbI IO MaTeMAaTUKE HAa YPOBHE OCHOBHOI'O OOIIIETO
oOpaszoBaHus y oOyyaroiierocs 0yayT chOpMUPOBaHbI METANIPEIMETHbBIC PE3YIbTATHI,
XapaKTEpU3yIOIINECs OBIaJCHUEM YHUBEPCATHHBIMU MTO3HABATENLHBIMU JICHCTBUSIMH,
VHUBEPCATBHBIMH  KOMMYHUKATUBHBIMH  JICUCTBHSIMH ¥ YHUBEPCAIbHBIMH
PETYISATUBHBIMU JICHCTBUSMU.

VYHuBepcaabHble O3HABaTENbHbIE JEUCTBHS 00ECIEYnBAIOT (POPMHUPOBAHUE OA30BBIX
KOTHUTHUBHBIX  IMPOLIECCOB  OOydarommxcs (OCBOGHHE  METO/AOB  IO3HAaHUs
OKPYXXAIOIEro MHpa, NPUMEHEHHE JIOTUYECKHX, HCCIEI0BAaTEIbCKUX OIlEpaLni,
yMeHui paboTaTh ¢ HHGOpMALIHEH ).

VY obyuatomierocs OyayT chopMUpoBaHbI CaeAyronue 0a30Bbie JOTUUECKUE JECHCTBUS
KaK 9acTh YHUBEPCAJIbHBIX MTO3HABATEILHBIX YICOHBIX ICHCTBHIA:

BBISIBJIATh U XapaKTEPU30BaTh CYLUIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTUHN, OTHOIICHUNH MEXIY MOHATUSIMH, (HOPMYIUPOBATH OMpPENEIICHUs TOHITH,
YCTaHaBJIUBATh CYILIECTBEHHBIN IIPU3HAK KJ1accu(uKaIum, OCHOBaHUs
1U1st 000OIIEHUSI U CPABHEHUSI, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BbIBATH CYXACHUS: YTBEpAUTEIbHBIC
Y OTpULIATEIbHbIEC, €MUHUYHbIC, YACTHBIEC U O0IIUE, YCIOBHBIC,

BBISIBJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEUUS
B (akTax, [aHHBIX, HAOMIOACHUSX W YTBEPXKACHHIX, MpemaraTh KPUTEPHUH
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW W IPOTUBOPEUUN;

JIeaTh BBIBOJIBI C MCTIOIB30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U WHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparb J0Ka3aTelIbCTBA MaTeMaTUYECKUX YTBEPKIACHUN (mpsiMble
U OT HPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECIOXKHBIE J0Ka3aTelbCTBA



MaTeMaThu4ecknX (aKTOB, BBICTPAWBATh APTYMEHTAIWIO, TMPUBOIUTH TMPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,

BBEIOMPATh CIOCO0 pereHus ydeOHOM 3amadyn (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelIeHus, BRIONPaTh HauOoJIee MOAXO AN ¢ yIETOM CaMOCTOSATEIHHO BhIICTICHHBIX
KPUTEPHUEB).

VY oOyuaromierocst 6yayT chopMHpPOBaHbI cieayrone 0a30Bble HCCIEIOBATEIBCKUE
JIEHUCTBUA KaK 9acTh YHUBEPCABbHBIX TO3HABATEIIBHBIX YICOHBIX ACHCTBUM:

HCIIOJIB30BaTh BOIIPOCHI KakK I/ICCJ'IeI[OBaTCJII)CKI/Iﬁ HHCTPYMCHT IIO3HaHMU:I,

dbopMynupoBaTh  BOIPOCHI, dukcupyrome  TPOTUBOpPEUHE, npo0iemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (OpMHUpPOBaTH THUIIOTE3Y,
apryMEeHTHPOBATH

CBOIO ITO3HIINIO, MHCHHE;

MPOBOMTH IO CAMOCTOSTEIBHO COCTABJIICHHOMY IUIAHY HECJIOXHBIA SKCIICPUMEHT,
HEOOJIBIIIOE HUCCIICIOBAHKE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSATENbHO  (OPMYIHPOBAaTh OOOOIIEHUS ¥ BBIBOJABI IO Ppe3yJbTaTaM
MIPOBEIEHHOTO HAOIIOCHUS, UCCIIEIOBAHNUS, OIIEHUBATH JOCTOBEPHOCTH MOJMYyUEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IMPOTHO3UPOBATH BO3MOXHOC Pa3BUTHC Imponecca, a TAaKXKCE BbIABHUTAaTh
IMPCAIOJOXKCHHA O €TI0 Pa3BUTHU B HOBBIX YCIIOBUSAX.

Y  oOyuaromierocss OyayT cpopMHUpOBaHBI  CIEAYIOIIME yMEHUs padboTath
¢ nHGOpMaIMeil KaKk YaCTh YHUBEPCAIBHBIX MO3HABATEIBHBIX YUEOHBIX JEHCTBUN:

BBISBJISITh HEJJOCTATOYHOCTh U MU30BITOYHOCTh MH(POPMAIINU, JTAHHBIX, HEOOXOIUMBIX
JUTA pEIICHUS 3a]1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(POPMAITUIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHUS;

BBIOMpATh (opMy TMpeAcTaBiIeHUS HHPOPMALMM W WLTIOCTPUPOBATh pelIacMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoi 1 uX KOMOMHAIMSIMUY,

OIICHUBATh HAAEKHOCTh MH(POPMAITUU TIO KPUTEPUSIM, MPEIIOKEHHBIM YIUTEIEM HIIN
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIHHO.

YHuBepcaabHble KOMMYHUKATHUBHBIC JEHCTBUS 00€CTIeUnBaOT CHOPMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB O0YUYaIOIIHUXCS.



Y  obywaromerocs OyayT chOpPMHUPOBAaHBI CJCAYIONME YMEHUS  OOIICHUS
KaK 9acTh YHUBEPCAIbHBIX KOMMYHHKATHBHBIX YICOHBIX JICHCTBHIA:

BOCIIPUHUMATh MU (OpPMYyJIMpPOBaTh CYXIEHUS B COOTBETCTBHUM C YCIOBUSMH
U LIeJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THUCBMEHHBIX TEKCTaX, JaBaTb II0ACHEHUsA II0 XOAYy peLICHUs 3ajaydd,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B X0/1€ OOCYKICHHSI 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI, TPOOJIEMBI,
pemaeMoil 3ajaud, BBICKA3bIBaTh HJEW, HAIlCIEHHBIE Ha TMIOWCK PpEILICHHUS,
COIMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMU JAPYTUX YYacTHUKOB JHUAJOra,
0oOHapyKHUBaTh Pa3IM4YME U CXOJICTBO MO3UIUI, B KOPPEKTHOU (popMe (OpMyIHpPOBATH
pa3Horjacusi, CBOM BO3PaXECHMUS;

MPENICTaBIIATh PE3YIbTAThl PEIICHUS 33]]a41, IKCIIEPUMEHTA, UCCIE0BaHNs, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIJICHUS C Y4ETOM 3a/iay NMPE3eHTAluu U
0COOEHHOCTEN ayJUTOPHUH.

VY obyuaromerocs OyayT copMupoBaHbl CIEAYIONINE YMEHHSI COTPYIHHYECTBA Kak
4acCTh YHUBEPCAIbHBIX KOMMYHUKATUBHBIX YUE€OHBIX 1EHUCTBUIA:

NOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHIAUBUAYAIbHOM pabOTHI
MIPHU PELIEHUHU Y4eOHBIX MaTEMAaTUYECKHX 3a]1ay;

NpUHUMATh 1I€JIb COBMECTHOM  JI€ATENIbHOCTH, IUIAHUPOBATh  OPraHU3aIUIO
COBMECTHOI palOThl, paclpeaenarb BUAbl padOT, IOroBapuBaThCs, OOCYXKAATh
nporecc

U pe3yibTaT padoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TpYNIoOBBIX (Gopmax paboTel (0OCyXIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JPYTHE), BBHITIOJHITH CBOI YacTh padOTHl M KOOPAWHHPOBATH
CBOM JICHCTBUS C IPYTMMH YJIEHAMUA KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIAJA B
oOIIUH MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMMO,ICHCTBHSI.

VYHuBepcadbHbIE  PETYNATHBHBIE  JIEUCTBUS ~ obOecrmeunBaroT  (HopMUpOBaHHE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HABBIKOB JINYHOCTH.

VY obyuaromierocs OyayT chOpMUPOBaHBI CISAYIONINE YMEHUS CAMOOPTAaHU3AINH KaK
4acTh YHUBEPCAIbHBIX PErYISTHBHBIX YICOHBIX JCHCTBHIA:

CaMOCTOSTENIbHO COCTaBJIATH IIaH, AJTOPUTM pELICHUs 3aAaud (WM €ro 4acThb),
BBIOMpATh CHOCOO peleHUuss ¢ YYETOM HMEIOMIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apr'yMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C YUYETOM
HOBOM MH(pOpMaLIUH.



VY oOyuatomerocst 0yayT chOpMHUPOBAHBI CIEAYIOIMINE YMEHHS CaMOKOHTPOJIS Kak
JacTh YHUBEPCATBHBIX PETYISATHBHBIX YICOHBIX JCHCTBHIA:

BJIaACTDb crnocodamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IPOUCCCa U pE3yJibTaTa PCIICHUA
MaTEMaTHYECKOM 3aJa4u,

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]1a4H, BHOCUTh
KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX 00CTOSTEIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJHOCTEM;

OLICHMBATh  COOTBETCTBUE  pe3yjbTaTa JEATEIbHOCTH  IOCTaBJICHHOM  IEJH
U YCIIOBUSIM, OOBSCHSTh IPUUMHBI IOCTUKEHUS WIIM HEJOCTUKEHUS 11€JIU, HAXOIUTh
OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpenMeTHbIE pe3ysbTaThl OCBOEHUS NPOTPAaMMBI 110 MAaTEMATHUKE MPEICTABICHBI 110
rojam oOy4eHHs B CIEAYIOLIUX pa3/esax NporpaMMbl B paMKax OTAEIbHBIX YUEOHbBIX
KypcoB: B 5—6 wmaccax — Kkypca «Marematuka», B 7-9  Kkiaccax
— KypcoB «Anre0Opa», «I'eoMeTpus», «BeposSsTHOCTh 1 CTATUCTUKAY.

Pa3Butne mormueckux Hp@I[CTaBJ'IeHI/Iﬁ KU HaBBIKOB JIOTHYCCKOI'O MBbIIIJIICHUA
OCYHCCTBIIACTCA HA IIPOTAKCHUU BCCX JICT O6y‘I€HI/IH Ha YPOBHC OCHOBHOI'O 06IHCFO
O6pa3OBaHI/IH B paMKaX BCCX HA3BAHHBIX KYPCOB. HpezmonaraeTCH, YTO BLIITYCKHHUK
9 xnacca CMOXKeET CTPOUTH BLICKA3bIBAHUS U OTPHULIAHUSA BBICKaSBIBaHHfI, pacio3HaBaTb
HCTHUHHBIC M JIOKHBIC BBICKA3bIBAHMWA, IIPHUBOAUTL IIPUMCPBI H KOHTPIIPHUMCPHI,
OBJIAACCT IIOHATHUAMH: OIIPCACICHHUC, aKCHOMa, TCEOpEMa, JAO0Ka3aTCJIbCTBO — H
HAaY4YUTCA UCIIOJIBb30BATh UX IIPH BBIITOJIHCHUH y‘l€6HBIX u BH€y‘l€6HBIX 3agad.

Pabouas nporpaMmma y4eOHOTO Kypca «MaremaTuka
B 5—6 Kjaccax (j1asiee COOTBETCTBEHHO — IMporpaMMa yueOHoro Kypca «MaremaTukay,
y4eOHBIN KypC).

IlossicHUTEILHAS 3aITUCKA.
[TpuopuTeTHBIMU LIETIMHU O0OYUYEHUSI MaTeMaTUKe B 5—6 Kitaccax sIBISIOTCS:

MpOJIOJDKEHHE (OPMUPOBAHMS OCHOBHBIX MAaTeMaTHYEeCKUX TMOHATUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckass ¢Qurypa), oOecrneyuBarOMX MPEEeMCTBEHHOCTh
Y TIEPCIIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHus 00yUaOIIUXCs;

pPa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydaronmxcs,
MO3HABATEJIbHOW aKTUBHOCTH, MCCJIEIOBATEILCKUX YMEHHM, MHTEpEca K H3YYCHUIO
MaTEMaTUKH;

MOABCACHUC 06yqa}0umxc;l Ha JOCTYIIHOM JJI1 HHX YPOBHC K OCO3HAHHIO
B3aMMOCB3U MAaTCMATUKH U OKPYKAOIICTO MUpaA,



dbopmupoBanne  (PYHKIIMOHATEHON  MaTEeMaTHYECKONM  TPaMOTHOCTH:  YMEHUS
pacmo3HaBaTh MaTEMaTHYECKHE OOBEKTHI B pEAJbHBIX JKU3HEHHBIX CUTYaIUsX,
IIPUMEHATh OCBOCHHBIE YMEHMS Ul PELICHUs NPAKTUKO-OPUEHTHPOBAHHBIX 3ajady,
WHTEPIPETUPOBATH IIOJYYEHHBIE PE3yIbTAaThl M OLEHHBATh MX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLIUU.

OcHOBHBIE JIMHUH COJIEPKAHUS Kypca MaTEMAaTUKU B 5—6 Kilaccax — apudmeTuyeckas
u reoMeTpUYECKas, KOTOPBIE pa3BUBAIOTCS napajiesibHO, KaXK/1ast
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJHA OT JIPYToil,
a B TECHOM KOHTAaKT€ W B3aUMOJECHCTBUU. Takke B Kypce MPOHUCXOAHUT 3HAKOMCTBO
C DJIEMEHTaMHU alNreOpbl U ONMUCATEIBHOU CTATUCTUKH.

N3ydenne apuMeTHYECKOTro MaTepralia HAUMHAETCs CO CUCTEMAaTU3alliU U pa3BUTHUS
3HaHUW O HATypaJbHBIX YHUCJAX, TOJYYEHHBIX HA YpPOBHE HAYaJbHOTO OOIIEro
oOpa3zoBanus. [lpm 3TOM COBEpPIIEHCTBOBAHHME BBIYMCIHUTEIBHON TEXHUKH U
(GopMHpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMM COYETAeTCs C  pa3BUTHEM
BBIYMCIIUTENILHON KYyJIbTYpbl, B YaCTHOCTH C OOYy4YEHHEM HPOCTEHIINM MNpUEMaM
IIPUKUAKA U OLEHKU pPE3yJIbTAaTOB BBIUMCICHUN. M3ydeHue HaTypaJbHBIX 4YHUCEI
IIPOIOJIKAETCSA

B 6 KJIacce 3HAKOMCTBOM C HAYAJIbHBIMH ITIOHATUSAMH TEOPUU JETUMOCTH.

Hpyro#i  kpynHbli  OJOK B CcOACpKaHUU  apU(PMETHUUYECKOM  JIUHUU  —
310 apobu. Hawano m3ydeHus: OOBIKHOBEHHBIX M JACCATUYHBIX IpPOOEd OTHECEHO
K 5 Kiaccy. OT0 NEpBBIA 3Tal B OCBOCHUU JIpOOEH, KOT/aa MPOUCXOJUT 3HAKOMCTBO
C OCHOBHBIMU HJICIMH, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHre OObIKHOBEHHBIX
npoOeil B TOJHOM 00BEME MPEAIISCTBYET H3YUYCHHUIO JECATHYHBIX APOOeH, dYTo
11EJIECO00PA3HO C TOUKH 3PEHUS JIOTHKH U3JI0KEHUSI YMCIIOBOM JIMHUU, KOT/Ia TIpaBuia
JNEUCTBUN C JIECATUYHBIMU JIpOOSIMH MOJKHO OOOCHOBAaTh YK€ HW3BECTHBIMU
QITOPUTMAaMH BBITIOJTHEHUSI JCHCTBUN C OOBIKHOBEHHBIMHU APOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMHA JIPOOSIMU PACHIMPUT BO3MOMKHOCTHU JUIsI TOHUMAHUS O0yYaroIUMHUCS
MPUKIIAJIHOTO TPUMEHEHHSI HOBOW 3alKCH MPU U3YyUYECHUM APYTUX MPEIMETOB U MPHU
MPaKTUYECKOM HCTIOb30BaHuH. K 6 Kitaccy OTHeCEH BTOPOI ATal B U3yYCHHUH APOOEiH,
r7ic MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CPaBHEHUS M MpeoOpa3oBaHUS
IpoOel, OCBOEGHUE HOBBIX BBIYMCIHUTEIBHBIX AJITOPUTMOB, OTTAYMBAHHE TEXHUKH
BBIYMCJICHU, B TOM YHCJIC 3HAUYCHUM BBIpOXXEHUH, cofepKaliuxX U 0ObIKHOBEHHBIC, U
JECATUYHBIC JPOOM, YCTAHOBJICHHE CBS3€M MEXIYy HUMH, PAaCCMOTPEHHE MPUEMOB
pelieHus 3ama4 Ha JTpoOH.
B nauvasne 6 kjiacca mpoucXoAUT 3HAKOMCTBO C TTOHSTUEM MPOLICHTA.

Oco0EHHOCTBIO N3YYCHUA MMOJIOKUTCIbHBIX 1 OTPHULATCIIbHBIX YHUCCII ABJIACTCA TO, UTO
OHM TaAKKC MOIryT pacCcCMaTrpuBaTbCd B HCECKOJBbKO OTaIlOB. B 6 knacce
B Ha4YaJIC U3YYCHUS TCMbI «IlonoxurteabHble U OTPULATCIIBHBIC YMUCJIa» BBIACIIACTCA



nonrema «llembie 4Yucima», B paMKaxX KOTOPOH 3HAKOMCTBO C OTPHIATCIHLHBIMH
YHCIIAMHU

U JCUCTBUSAMH C TIOJOXKUTEIBHBIMU M OTPHUIATEILHBIMH YWCIAMH TPOWCXOIUT Ha
OCHOBE COJIEPXKATEIBHOTO IOAX0Ja. JTO TO3BOJSET HAa JOCTYITHOM YPOBHE
MO3HAKOMHTH OOYYAIOIIUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHSTHSIMH TEMBI,
B TOM YHCJIC U C MPaBUJIaMH 3HAKOB TPU BBITIOJHEHUH apU(DMETHICCKUX JICHCTBHIA.
M3y4eHne palroHAIBHBIX YUCENI Ha 3TOM HE 3aKOHYHUTCS, a OyACT MPOJOJDKCHO B
Kypce anreOpbl 7 Kjiacca, 9TO CTaHeT CICIYIOIIMM IMPOXO0I0M BCEX MPUHITUITHATBHBIX
BOTIPOCOB,

TEM CaMbIM pa3leJICHHEe TPYAHOCTEH oOJierdaeT BOCHpUATHE Marepuaia, a
pacrmpeiesieHie BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPHOOPETAEMBIX HABBIKOB.

[Ipu oOyueHuUH pelIeHuI0 TEKCTOBBIX 3aJad B 5—6 Kjaccax MCIONb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3a7aun, peliaeMble TP 0TpaboTKe
BBIYMCIIMTEIBHBIX HAaBBIKOB B 5—0 KiaccaxX, pacCMaTpHUBAIOTCS 3aJa4M CJIEIYIOIINX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOU3BOIUTEIBHOCT,

Ha IPOLEHTHI, Ha OTHOLIEHUS U nponopiuu. Kpome Toro, oOyuaroiuecs: 3HakOMATCS
c mpuéMaMM peleHus 3a1ad nepeObopoM BO3MOXKHBIX BapUAHTOB, ydarcs paboTaTh
¢ uHpopMalme, mpeacTaBIeHHON B popMe TaOJIUILL UK AUArpamM.

B mporpamme yueOHOro kypca «MartemaTuka» MNpeaycMOTpEHO (HOPMHUPOBAHUE
MPOTEIEBTUUECKUX aIreOpandecKux npeacTaBieHni. bykBa Kkak CHMBOJI HEKOTOPOIO
YuCJIa B 3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJMTCS IOCTEIEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro s 3alucu oO0UuX
YTBEpXKACHUM W TOpenoxkeHui, (opmyn, B YacTHOCTHM [l  BBIUKCICHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEISD YNCIIA.

B nporpamme yueOHOTO Kypca «Maremarukay mpeIcTaBlieHa HATJIsAIHAsS T€OMETPHS,
HalpapJICHHasT Ha  pa3BUTHE OOpPa3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHus1, N300pa3UTEIIbHBIX YMEHUN. ITO BAXKHBIN 3TAll B U3YYECHUU TEOMETPHH,
KOTOPBI OCYIIECTBIACTCS HAa HAIJBIIHO-TIPAKTUYECKOM YPOBHE, OIMHpAETCS Ha
HarJsiIHO-00pa3HOe  MbIIIIEHHE oOydJarommxcs. bonbimas posiib  OTBOAMTCS
MPAKTUYECKONW  NEATETBbHOCTH,  OMNBITY,  OKCHEPUMEHTY,  MOJCIMPOBAHUIO.
OOGyuaronuecs 3HAKOMSITCS
C TEOMETPUYECKUMH (UTYpaMU Ha IIOCKOCTU U B TIPOCTPAHCTBE, C UX MPOCTEHIITUMU
KOH(HUrypanusiMu, ydarcs u300pakaTb MX Ha HEITMHOBAHHOM W KieTdyaTou Oymare,
paccCMaTpUMBAKOT HMX IMPOCTEHIIME CBOWCTBA. B mporecce HU3yyeHUs HarSIAHOU
T€OMETPUU 3HAHUS, MOJYYCHHBbIC OOY4YaIOMMUMHCS HAa ypPOBHE HAYaJIbHOTO OOIIEro
o0pa3oBaHUsl, CHCTEMAaTU3UPYIOTCS ¥ PACITUPSIFOTCA.



. CornacHo yueOHOMY MIaHy B 5—6 Kiaccax M3y4yaeTcsl HHTETPUPOBAHHBINA MPEIMET
«MaremaTuKka», KOTOPBIM BKIIOYACT apU(PMETHUECKUNW MaTepuan U HATJSIIHYIO
TEOMETPUIO, a TAK)KE MPONENEBTUYECKUE CBEIECHUS U3 anreOpbl, 3JEMEHTHI JIOTUKU
Y Hayaja OMMUCATEIbHON CTaTUCTHUKHU.

OO6miee YKMCIIO YacoB, PEKOMEHAOBAHHBIX [IJI1 M3Yy4YeHHUS Y4eOHOro Kypca
«Marematuka», — 340 gacoB: B 5 kiacce — 170 gacoB (5 yacoB B HeJielno), B 6 Kiacce
— 170 gacoB (5 4acoB B HEJEIIO).

Coneprxanue 00y4deHus B 5 Kjacce.
HarypanbHblie uncna u HyJb.

HatypanbHoe uncno. Psa Hatypanbhbix uncen. Yucno 0. M300paxeHne HaTypanbHbIX
YKCeN TOYKaMU Ha KOOPJUHATHOM (YMCIOBOM) IPSIMOMA.

HO3I/IIII/IOHHEUI cucTteMa cumciicHus. Pumckast HyMCpalus KaK IIpUMEpP HGHOBHHHOHHOﬁ
CHUCTCMBI CUHMCJICHHA. I[CC?ITI/I‘IHEIH CHUCTEMA CUHCIICHUS.

CpaBHeHHE HaTypalbHBIX YUCEN, CPABHEHHE HATYpalIbHBIX YMceN ¢ HyJIEM. CiocoObl
cpaBHeHUs. OKpyTieHrnEe HATypaJbHbBIX YUCEN.

Clo)xeHue HATypaJIbHBIX YHCEJ, CBOMCTBO HYyJS TPU CIOXKEHHUU. Bblunranue
KaK JIEeWCTBUE, 0OpaTHOE CIOKEHHWIO. YMHOXEHUE HATypaJbHBIX YHCEJI, CBOMCTBA
HYJISI

U CIUHUIBI TIpU yMHOXeHuW. JlelieHne Kak naecTBUe, oOpaTHOE YMHOMXEHUIO.
KomrionenTsl  nmeucTtBuM, CBs3b  Mexay Humu. IIpoBepka  pesyibrara
apupmeTndeckoro gedctBus. llepemecTurenbHOe UM coyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS
¥ YMHO>KEHUS, pacClpeIeTuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnionp3oBanue OyKB 1151 0003HAYEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aITCH CBOMCTB
apu(pMETUIECKUX JEHCTBUI.

Jlenutenn W KpaTHBIE YHCIIa, pa3jokeHue Ha MHokuTenu. IIpocThie M cocTaBHBIC
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenens ¢ HAaTypaJIbHbIM ITIOKa3aTCJICM. 3anuch 4uciia B BHUJIC CYMMBbI Pa3psAJIHbIX
cJlara€MbIX.

HucnoBoe BbIpakeHHE. BplUMCIeHHE 3HAYEHUW YHCIIOBBIX BBIPAXKEHUN, IMOPSIOK
BBIMOJIHEHUA JEUCTBUM. MCnonb30BaHWE MPU BBIYUCICHUAX NEPEMECTUTEIIHHOTO
Y COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHUS, paCIPEACIUTEIIbHOTO
CBOKCTBA YMHOKECHHUSI.

Hpobu.



[IpeacraBnenre o apoOu Kak crocoOe 3amucu 4acTh BenMWduHBI. OOBIKHOBEHHBIC
apo6bu. IIpaBunbHble U HempaBWiIbHbIE IpoOu. CmemanHas ApoOb, MpencTaBiICHHUE
CMEIIaHHOW poOU B BUJIE HENPABUIBLHON APOOU U BBIJCICHHUE IIEJIOM YacTH YHCIIa
Y3 HempaBWUJIbHOU apoOu. M3o0paxkeHue IpoOeil ToukaMu Ha YUCIOBOM MNPsIMOM.
OcHoBHOe cBo#cTBO apobu. Cokpaiienue apobeit. [Ipuenenue Apodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEH.

CrnoxeHve W  BblUMTaHWE JApoOed. YMHOXKEHHE U JIeJIieHHe  JpoOeid,
B3aMMHO-00paTHbBIE Apoou. HaxoxkmeHrne 4acTu 1eJI0T0 U IEJI0T0 10 €ro YacTH.

Hecatuunas 3anuch Japobeit. I[lpencraBieHue AeCATHYHOM JpoOM B BHUIC
0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOel TOUKaMU Ha YUCIOBOW MPSIMOM.
CpaBHeHHE JEeCATHYHBIX APOOEH.

ApudmeTHdecKkre ICHCTBUS C JIECATHYHBIMH JpoOsMU. OKpyTIeHUE IECATUIHBIX
TPOOCH.

Pemenne TEKCTOBRIX 3aj1a4.

Pelenune TeKCTOBBIX 3a/1a4 apu(pMETUYECKUM CIOCOOOM. Perienre jorunueckux 3aaad.
Pemenune 3amau mepebopoM Bcex BO3MOXHBIX BapuaHTOB. lcmosb3oBaHue
IIPU PEIICHUH 3a]1a4 TaOJIUI U CXEM.

Pemenue 3amad, comepskammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYHUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHME, 1I€HA, KOJIMYECTBO, CTOMMOCTh. EJMHMIIBI M3MEpPEHUS: MACCHI,
00bEMa, I1I€HBI, pPACCTOSIHUSA, BpPEMEHH, CKOpocTU. CBs3b MEXAYy €IUHUIIAMU
U3MEPEHMS KaXKI0W BEIIMYUHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha IPOOH.
[IpencrapiieHre JTaHHBIX B BUJE TAOJIHI], CTOIOYATHIX JUATPAMM.
Harnsaanasa reomerpusi.

Harnsigaeie npeacraBineHus o purypax Ha IJIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, JIyd,
yIoJI, JOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. Yrou. [IpsMou, ocTpslil, TyIou
Y Pa3BEPHYTHIN YIJIbI.

JlniHa oOTpe3ka, METPUYECKHUE €IWHUIILI JJMHBL. JlTMHA JOMaHOW, NEpUMETP
MHOTOYTOJIbHUKA. I3MepeHne U NoCTpOCHHUE YIIJIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsinuele npencraBieHuss o  ¢gurypax Ha  IUIOCKOCTH:  MHOTOYTOJBHUK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.



N3ob6paxenue ¢puryp, B TOM 4uclie Ha kiieTdaroi 6ymare. [loctpoenue koHpurypauni
U3 4YacTed MpsIMOM, OKPYXHOCTM Ha HEITMHOBAaHHOM M KieTyaTod Oymare.
Hcrnonbs30BaHnEe CBOMCTB CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBAJApaTa.

IImomans MPAMOYTOJIbHUKA " MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM 4YHCJE (QUTYp, H300pakKEHHBIX HA KJIETYAaTOW Oymare.
Ennauner nsmepeHus miomaiu.

Harmsimaple mpeAcTaBieHWS O TPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOIBHBINA
rnapasuiejaenuIie, KyO, MHOTOTPAHHUKH. N3o6pakenue MPOCTEUIIINX
MHOTOTpaHHUKOB. Pa3épTkum kyba wu mapamtenenunena. Coznanue Mopenen
MHOTOTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTUJIMHA U JPYTUX MaTEpPUAJIOB).

OO0BEM IpSIMOYTOJIBHOTO Napajuienenunena, kyoa. Enununs namMepenus oobEéma.
Conep:xkanue o0yyeHusi B 6 kiacce.
HarypanbHbie uncina.

Apudmerrueckue JEHCTBUS C MHOTO3HAYHBIMU HATypAJIbHBIMU YucIaMu. YHCIOBbIE
BBIPDOKEHMS, TOPSAJOK JEHCTBUW, HCIONb30BaHHE CKOOOK. Vcrnosb3oBaHue
IIPU  BBIYUCIICHUAX IIEPEMECTUTEIIBHOIO M COYETAaTEIBbHOIO CBOWCTB CIIOXKEHHUS
U YMHOXEHMS, pPaACHPENEIUTEIbHOIO CBOMCTBA yMHOXeHud. OkpyrieHue
HaTypaJbHbIX YHCEIL.

JlenuTenu u KpaTHbIC yKciia, HAMOOIBITUN OOIIMI AENUTENh U HAaUMEHbIIee 00IIee
KpaTtHoe. [[enuMocTh CyMMBI U TTpou3BeAeHUs. JleeHne ¢ OCTaTKOM.

145.4.3.2. IpoGwu.

OObIKHOBEHHAs1 POOb, OCHOBHOE CBOMCTBO Ipo0OHU, cokpauieHue apoodeil. CpaBHeHHE
U yrnopsimounBaHue JpoOeii. Pemienue 3amay Ha HaXOXACHUE YacCTH OT LIETOTO U
1ejgoro mo ero yactu. J[pobHoe umcio kak pesynbTar neneHus. [lpeacramienue
JNECATUYHON JTpoOu B BHUJE OOBIKHOBEHHOW IPOOM M BO3MOKHOCTH IPEACTaBICHUS
OOBIKHOBEHHOW NIpoOM B BHJE AECITHYHOW. JlecsTuyHbIe NpodM M MeTpudecKas
cuctemMa Mep. ApudmeTnueckue JEHCTBUS W YHUCJIOBBIC  BBIPAXKCHHUS C
0OBIKHOBEHHBIMH

U JCCATUIHBIMU JPOOSMHU.

OtHomienue. Jlenenue B JaHHOM OoTHOIIeHWH. Macmirad, mpomopius. [Ipumenenue
IIPOIIOPLIMN IPU PEIICHUHN 3a1a4.

[louarue mporeHTa. BrpluncieHne MNPONEHTa OT BEIUYUMHBI W BEJIUYUHBI
no e€ npoueHTy. BeipaxkeHue MpoOILEHTOB JECATUYHBIMU ApoOsiMu. Perienue 3amau
Ha MPONEHTHI. BbIpaxkeHne OTHOIIIEHUS BEJIMYKH B MPOLICHTAX.



[TonoxxutenbHbIC U OTPpUIATCIIbHBIC YMUCJIA.

[lonoxutenbHble ¥ oTpuLaTedbHbIe uMcha. lLlenpie uncna. Mopyns uyucia,
reoMeTpuueckas HHTEpHpeTanus Monyis uyucia. M3oOpaxeHwe uucen Ha
KoopJauHATHON  mpsimoit.  YumcnoBble  mpomexkyTku.  CpaBHEHHUE  4HUCEl.
Apudmernueckue JEeNUCTBUS
C HOJIO)KUTEIIbHBIMU U OTPULATEIbHBIMH YU CIAMHU.

[IpsmoyrosibHast cucTeMa KOOpAWMHAT Ha Iulockoctd. KoopauHaTel  TOYKH
Ha IUIOCKOCTH, abcuucca u opauHaTa. [loctpoenue Touek u GpUryp Ha KOOpIMHATHON
IUIOCKOCTH.

BYKBGHHBIG BBIPA’KCHHA.

[Ipumenenue OyKB Mg 3alUCA MAaTEMaTUYECKUX BBIPAKEHHM U MPEAJIOKEHUI.
CpoiicTBa apupMeTuyecKux JAevcTBUNA. ByKBEHHBIE BBIpaXEHUS U YHCIOBBIC
IIOJCTAaHOBKU. DYyKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEHW3BECTHOIO KOMIIOHEHTA.
®opMyibl, (GOpMyIbl IEpUMETPA U IUIOHIAAM MPSAMOYTOJbHUKA, KBaapara, 00béma
napajuiesienunena u Kkyoa.

Pemenue TEKCTOBBIX 3aJga4.

Pelenue TeKCTOBBIX 3a/1a4 apu(pMETUYECKUM CIOCOOOM. Perienune toruueckux 3aaad.
Pemenue 3a1a4 nepe6opoM Bcex BOSMOKHBIX BAPUAHTOB.

Pemenue 3apau, comepxaiinx 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBI: CKOPOCTb,
BpEMsI, PaCCTOSIHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTbh, MPOU3BOIUTEIBHOCTh, BPEMS,
00bEM paboThl. EAMHUIIBI U3MEpPEHMs: MACChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTH. CBsI3b MEXAY €AMHUILIAMU U3MEPEHUS KaXK/I0M BEJTUYUHBI.

Pemenue 3aja4, CBA3aHHBIX C OTHOIOCHUCM, IIPOINOPHMOHAIBHOCTBIO BCJIIMYWH,
IIpOHCHTaMM,; PCIICHUC OCHOBHBIX 3d/1a4 Ha I[pO6I/I " IIPOLCHTEI.

OrneHka U MPUKKJIKA, OKpyTieHue pe3yibrara. CocTaBiieHe OYKBEHHBIX BBIPAKCHUIM
10 YCJIOBHIO 3aJa4HU.

[Ipencrapiienre JaHHBIX C TOMOIIBIO TabauIl ¥ guarpamM. CToji04aTeie JUArpaMMbI:
YTEHHE U MTIOCTPOCHHE. UTEHUE KPYTOBBIX TUATPAMM.

Harnsanas reomerpus.

Harnsigueie npeacrabiieHus: 0 purypax Ha IJIOCKOCTH: TOUKa, IpsiMasi, OTPE30K, JIyY,
yroj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,

KpYT.



B3auMHOe pacnosio)keHHe JABYX MPSMBIX Ha IUIOCKOCTH, MApaJUIENIbHBIE MPSMBIE,
NEPHEHANKYJIApHbIE NpsAMble. M3MepeHrne pacCTOSHMI: MEXIY IBYMsS TOYKAMH, OT
TOYKH JI0 IPSIMOM, JJIMHA MapIIpyTa Ha KBaJPaTHOU CETKE.

N3MepeHne u noCTpOEHUE YIII0OB C MTOMONIIBI0 TPAaHCIIOPTUPA. BUabI TpeyroJbHUKOB:
OCTPOYTOJIbHBIN, IPSMOYTOJIbHBIN, TYIOYTOJbHBIN, pPaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeTbIpEXYTrOIbHUK, IPUMEPBI YEeTBIPEXYTOJbHUKOB.
[IpAMOYTOJIBHUK, KBaApaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JHWAaroHajeH.
N3o6paxeHne reoMmeTpuyeckux GUryp Ha HEJIMHOBAHHOM Oymare ¢ UCIOJIb30BaHHEM
LUPKYJIsl, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [loctpoenuns Ha kinetyatoit Oymare.

[lepumerp MHOroyrosbHuka. [loHsiTHe momanu QGUrypsl, €IUHULBI HU3MEPEHUs
riomaau. [Mpubnuxénnoe naMepenue miomaau Guryp, B TOM 4uCiie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIAU Kpyra.

CummeTpus: IeHTpabHas, 0CeBas U 3€pKajibHasl CHMMETPUU.
[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harmsimaple mpeacTaBiaeHus O MPOCTPAHCTBEHHBIX (UTYypax: Mapajuieienunes, Kyo,
pu3Ma, MupaMuia, KOHYC, IIHHIP, ap U cepa. M3o0paxkeHne mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, HWIUHApPa U KoHyca. Co3naHue
MOJIeJIel TPOCTPAaHCTBEHHBIX (huryp (M3 OymMaru, MpoBOJIOKH, TJIACTHIIMHA U APYTHX
MaTepHUaJioB).

[Tousatue o0BEMa, eauHUIBI U3MepeHUus o00bEMa. OO0BEM MPAMOYTOJBHOIO
napajienenumnena, Kyoa.

IIpeanMeTHbIEe  pe3yJibTaTbl  OCBOEHHSI NPOrPaMMbl  Y4eOHOI0 Kypca
«MaTeMaTHKa».

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS MPOrPaMMBbl Y4eOHOTO Kypca K KOHITY 00yUeHHS
B 5 KJ1acce.

Yucra ¥ BBIYUCIIEHUS.

[lonumMaTe W NPaBWIBHO YMNOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YHClIaMi, OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMHU.

CpaBHUBaTh U YINOPAIOYMBATH HATYypaJbHBIE YKCIA, CPABHUBATh B TMPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IpOOH, IECATUUHBIE IPOOH.

COoOTHOCUTh TOYKY Ha KOOPAMHATHON (YUCIOBOM) MPSMOW C COOTBETCTBYIOLIUM
el YUCJIOM M N300pakaTh HATYpaIbHbIEC YUCIIA TOYKAMU HA KOOPAUHATHOM (YU CIIOBOI)
IPAMOM.



Boimonusate  apupmermueckue  ACHCTBHS ¢ HATypaJbHBIMM  YHCIAMH,
C OOBIKHOBEHHBIMH IPOOSIMHU B MPOCTEUIINX CIydasiX.

BrInosmHATE NPOBEPKY, NPUKUIKY PE3YIbTATA BEIYUCICHUM.
OKpyTisaTh HaTypaJbHBIE YNCIIA.
Pemenne TekCTOBBIX 3a/1a4.

Pemarp TekcToBBIE 3amauM  apuUPMETUYECKUM CIOCOOOM U € TMOMOIIBIO
OpPraHU30BAHHOI'O KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pematn 3aJla4u, COACPIKAIMEC 3aBUCUMOCTH, CBA3BIBAIOIIMC BCIWYHHBI: CKOPOCTD,
BpEM:A, paCCTOAHHUC, LICHA, KOJINYCCTBO, CTOUMOCTbD.

Hcnonb3oBath KpaTKHC 3alliCH, CXCMEI, Ta6JII/II_[BI, 0003HaYCHMS IIpU PCHICHUHU 3aaa4.

ITonp30BaThCs OCHOBHBIMU CAWHUIaMU H3MCPCHUA: LCHBbI, MACCbhl, PACCTOAHMA,
BpEMCHH, CKOPOCTH, BbIpaXaTb OAHU CIWMHHUILI BCINYUHBI UCPE3 APYIUcC.

W3Bnekath, aHaIM3UpOBaTh, OIECHUBATH  HUHPOPMAIUIO,  MPEACTABICHHYIO
B Ta0JIMIIE, HA CTOJIOYATON AUarpaMMe, HHTEPIPETUPOBATh MPEICTABICHHBIC TAHHBIE,
WCMOJIb30BaTh JAHHBIE TPU PELICHHUM 33/1a4.

Harnsnnast reomerpust.

[Tonmp30BaThCA r€OMETPUUECKUMH MOHATUSIMHU: TOUKA, MpsAMasi, OTPE30K, Jyd, YIoJl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTH MpUMEpPHl 0OBEKTOB OKPY>KAIOLEr0 MUPa, UMEIOLUX (HOpPMY H3YUEHHBIX
reOMEeTpUYECKUX (Uryp.

Hcnonbs30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C  yIJaMHM: BEpIIMHA CTOPOHA,
C MHOTOYT'OJIbHUKAMHU: YTOJ1, BEPIIMHA, CTOPOHA, JUArOHalb, C OKPYKHOCTBIO: PaJInyC,

JTaMeTp, LIEHTP.

N300paxkaTh W3y4yeHHbIE F€OMEeTpUYecKre (DUTypbl HA HETMHOBAHHOW M KJIETYATOM
Oymare ¢ HOMOIIbIO LIUPKYJIS U JTMHEUKH.

HaXO)II/ITB AJIMHBI OTPE3KOB HEIMMOCPECACTBECHHBIM U3MCPCHHUEM C ITIOMOIIBIO J'II/IHGI\/’IKI/I,
CTPOUTH OTPC3KH BaﬂaHHOﬁ OJINHBI; CTPOUTH OKPYKHOCTH 3a/IaHHOT'O paJanyca.

HUcnons3oBaTh  CBOWCTBA CTOPOH W YIJIOB  NOPSMOYIOJbHHMKA,  KBajJpara
JUISL KX TIOCTPOCHUS, BBIYUCIIEHUS UIOIIAIA U TIEPUMETPA.

Boruncnsate nepumeTp u miomaas KBajapaTa, IpIMOyrojibHUKA, PUTyp, COCTaBIEHHBIX
U3 MPSIMOYTOJIBHUKOB, B TOM YHUCie GUryp, n300paxxEHHbIX HA KIETYaTon Oymare.



ITonp30BaThCS OCHOBHBIMU MCTPHUUYCCKUMHU CAUHNUIIAMU UBMCPCHUA JJIMHDBI, TIJIONIA/IU,
BbIpaXXaTb OAHW CAWHUWIIBI BEJIMYHUHBI YCPC3 APYTHC.

Pacnio3naBate napaiienenumnen, Ky0, NCIIONIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo
IpaHb, U3MEPEHHUS], HAXOAUTh U3MEPEHUS Mapajiiesienuneia, Kyoa.

Brruucnars 006EM Ky0a, mapaienenunesa rno 3aJJaHHbIM U3MEPEHUSIM, TI0JIb30BAThCS
eIMHUIIAMHU U3MEPECHUS 00bEMa.

Pematn HCCJIOXHBIC 3aJa4u Ha HU3MCPCHHUC TCOMCTPHUUICCKUX BCIIMYUH
B ITPAKTUYICCKUX CUTYAlIUAX.

IIpenmeTHble pe3yJbTAThl OCBOCHUSI MPOrpPaMMbl y4eOHOT0 Kypca K KOHILY
o0y4eHnus B 6 Kiacce.

Yucna 1 BBIYUCICHUS.

3HaTh YW TIOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BHUIAMU YHUCEI
U crioco0aMu WX 3aIuCcH, IEPEXOAUTH (€CITU 3TO BOBMOXKHO) OT OJTHOM (hOpMBI 3arucu
4yuclia K APYromu.

CpaBHI/IBaTI) " YyIIOpAAOYUBATh LCJIBIC YUCIIA, OOBIKHOBEHHBIE U ACCATHYHBIC I[pO6I/I,
CpaBHUBATh YHMCJIa OAHOTO U PAa3HbLIX 3HAKOB.

BrinonHsaTh, coueTasi yCTHbIE M MHUChbMEHHBIE MPUEMBI, apudMeTUYECKUEe IEHCTBUA
C HAaTypaJbHBIMHU U IEJIBIMH YHUCJIaMHU, OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSIMH,
MIOJIOKUTEJIbHBIMU U OTPULIATEILHBIMU YUCIIAMH.

BbluuCHATh 3HAUYE€HHUS YMCIIOBBIX BBIPAXEHUM, BBIOJHATh NPUKUIKY U OLEHKY
pe3ysibTaTa BBIYUCICHUN, BBIMOJHATH NMPEOOpa30BaHMs YUCIIOBBIX BBIPAKEHUIN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MNPSMOW C COOTBETCTBYIOLIUM €A YHUCIOM
1 n300pakaTh YyMciia TOYKaMHU Ha KOOPJMHATHOU MPSIMOM, HAXOAUTh MOJTYJIb YHCIA.

COOTHOCUTHh TOYKM B MPSMOYTOJIBHOM CHUCTEME KOOpJIMHAT C KOOpAMHATAMU
3TOU TOUKH.

OKpyTasiTh LEJbIe YUCia U IeCATUYHBIE TPOOU, HAXOJUTh TPUOIUKEHUS YU CEIL.
YucnoBbie 1 OYKBEHHbIE BHIPAXKEHUS.

Ilonumars u YHOTpe6JI$ITB TCPMUHBI, CBA3aHHBIC C 3aIIMCbhIO CTCIICHU YK CJIa, HAXOAUTb
KBaaparTr U KY6 qucia, BbIYMCIIATHE 3HAYCHHSA YHCJIOBBIX BBIpEl)KCHPIfI, COACPKAIIUX
CTCIICHU.



[Tonp3oBaThCs IIpU3HaKaMu JOCJIMMOCTH, pPaACKIaAbIBATb HATYpPAJIbHBIC YHCJIA
Ha MMPOCTBIC MHOXUTCJIN.

[Tonb30BaTbcsa MacITaboOM, COCTABIISATH IPOMOPIIUN U OTHOIIICHHUS.

Hcnonp3oBath OyKBBI JUIsi OOO3HAYEHMS YHWCEN MPH 3alUCH MaTeMaTHYECKUX
BBIPXXEHUH, COCTABIATh OYKBEHHbIC BBIPAKEHUS M (DOPMYIbI, HAXOIUTH 3HAUYCHUS
OYKBEHHBIX  BBIPQKCHUH,  OCYIIECTBISII ~ HEOOXOAWMBIE  TOACTAHOBKH U
npeoOpa3oBaHuUs.

HaxoauTs Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pemenune TekcTOBBIX 3a1a4.
PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33]a4H ApU(PMETHUECKIUM CIIOCOOOM.

Pemats 3aga4u, CBA3AHHBIC C OTHOIICHHCM, IIPOIIOPHHOHAJIBHOCTHBIO BCJIMYHH,
IMpOOCHTaMHU, p€iaTb TP OCHOBHBIC 3a/Ia41 HA I[pO6I/I " IIPOLICHTHI.

Pemats 3amaum, cojepxaniue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIUYUHBI. CKOPOCTD,
BpeMsi, pacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb, IMPOU3BOJIUTEIBLHOCTb, BpEMs,
o0béMa paboThl, HCHONB3YSd apUPMETUUYECKUE JCUCTBUS, OIEHKY, TPUKHUIKY,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CocraBnsaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1a4H.

N3Bnekats nHdopmaruio, MpeACTaBICHHYIO B TaOIUIIaX, HA TUHEHHOM, CTOI0UYATOM
WM KPYrOBOW JuarpaMmax, HWHTEPIPETUPOBATh TPEJACTABICHHBIC JaHHEIC,
WCITOJIh30BaTh JaHHBIC MTPU PEIICHUH 3a/1a4.

[IpeacraBnsaTe WHGOPMALMIO C MOMOUIBIO TAaOMUL, JIMHEHHOM U CcTOJIOYATOU
JTUArpaMM.

Harnsnnas reomerpus.

[TpuBoaUTH MpUMEPHI 0OBEKTOB OKPY>KAIOILIET0 MUPa, UMEIOLNX (GOPMY U3YUYEHHBIX
r€OMETPUYECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PaBHBIX
Y CUMMETPUYHBIX (QUTYP.

N300pakaTh C TMOMOIIBIO IUPKYJISI, JTUHEWKH, TPAHCIOPTHpPAa Ha HEITMHOBAHHOU
Y KJIETYaTO Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTyphl 1 KOHPUTYpAITUH,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThC TEOMETPUYECKUMH TOHSATHUSMH: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSA3AHHYI0 C CUMMETPHUEN: OCbh CHUMMETPUM, LIEHTP
CHUMMETPHUH.



HaxoauTe BeIMYMHBI YIII0B U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTDH YIJIBI
3aJaHHOM BEJWYMHBI, NIOJI30BATHCSA NPU PELIECHUH 3a4a4 I'PaJayCHOM MEpPOM YIJIOB,
pacno3HaBaTh Ha YEPTEKAX OCTPBIN, IPAMOH, PA3BEPHYTHIA U TYIIOU YTJIbI.

BeraucnsaTe JMHY TOMaHOM, IIEPUMETP MHOTOYTOJIBHUKA, TTOJIh30BAThCS €AMHHUIIAMU
U3MEpPCHMsI  JJWHBI,  BBIpOXaTh  OJHHA  CAWHHIIBI  W3MEPCHHS  JITUHBI
qyepes Ipyrue.

Haxomute, wncnone3ys 4epTEXKHbIE HMHCTPYMEHTBI, PACCTOSHMUA: MEXKIY JBYMs
TOYKAMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HAa KBaIPaTHOMU CETKE.

Beruucnars miomanbs GUryp, COCTaBI€HHBIX U3 MPSMOYTOJBHUKOB, MCIOJIb30BATh
pa3OuMeHHe Ha TMPSAMOYTOJIbHUKW, Ha paBHbIE QUIYpHl, JOCTpPAaWBaHHUE [0
MPSIMOYTOJIBHUKA, TMOJb30BaThCS OCHOBHBIMU E€IUHHUIIAMU HW3MEPEHUS IUIOLIAH,
BBIpAXaTh OJHU €IUHUILIBI U3MEPEHUS IUIOMIAAN Yepe3 APyrue.

Pacno3HaBaTp Ha MOJENSIX W M300paKEHUAX MNHUPAMHUIY, KOHYC, LIMIMHID,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, TPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkats Ha kjaeT4aTou OyMare NpsMOYTOJbHBIN Mapalyieaenune].

Beraucnare 00b€M  IPAMOYTOJIBHOTO —IMapalijieenurena, Ky0a, IOJb30BaThCs
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00BbEMA;

Pemarsn HCCJIOXXHBIC 3aJa4un Ha HaXO0XKXACHHUC IrCOMCTPHUUCCKUX BCIINYHNH
B IIPAKTUYICCKUX CUTyallusAX.

PaGouyass nmporpamma y4yeOHOro kypca «Auaredopa» B 7-9 kiaccax (majee
COOTBETCTBEHHO — IPOrPaMMa y4eOHOro Kypca «AJiredpa», yueOHbIH Kypc).

IlossicHUTEIbHAS 3aITUCKA.

AnreOpa sBISE€TCS OJJHUM U3 OMIOPHBIX KYPCOB OCHOBHOT'O 00I1Iero 00pa3oBaHUs: OHA
o0OecreynBaeT M3y4eHHe IPYruX AMCIUIUIMH, KaK €CTeCTBEHHO-HAy4YHOro, TaK H
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOHKEHUS 00pa30BaHUs U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydalomMXCSd HAYYHBIX MPEACTaBICHHU O
MPOUCXOXKICHUH M CYUIHOCTH allreOpanyeckux alOCTpakuui, crnoco0e OTpaskeHUs
MaTeMaTUYeCKOW HAyKOW SIBJICHMM W TIPOIECCOB B MPUPOJEC U OOIIECTBE, POJIU
MaTeMaTUYeCKOro MOACIIUPOBAHUS B HAYYHOM MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAdyeCTB MBIILJICHUS, HEOOXOAUMBIX
JUISL  ajanTaid B COBpEeMEHHOM IudpoBoM oOmiectBe. M3ydenue anreOpsl
€CTECTBEHHBIM 00pa3oM o00ecleunBaeT pa3BUTHE YMEHMsI HaOI0JaTh, CPAaBHUBATD,
HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIIJICHUS, CIIOCOOHOCTHU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHS U BBIBOABI, (OPMYIHPOBATH
yrBepxkaeHus. OcBoeHHE Kypca anreOpbl 0OecleyuBaeT pa3BUTHE JIOTHYECKOTO



MBIIIICHUS 00yyaroImuXCs:
OHM WCIIOJIB3YIOT JICAYKTUBHBIE W WHIYKTUBHBIE PaCCyXIEHUS, 0000IeHne
U KOHKpETHU3aI1io, abcTparupoBanue u aHaioruto. O0yuenue aiaredpe npeamnogaraet
3HAYUTETBHBI OOBEM CaMOCTOSTENHHOU NEATCIBHOCTH OOYYaroIIuXCs, TMOITOMY
CaMOCTOSITENIFHOE PEIIEHUE 3a7a4 €CTECTBEHHBIM 00pa3oM SIBIISIETCS pean3ammen
JEeSATEIIbHOCTHOTO TIPUHITUTIA O0yUYeHUSI.

. B cTpyktype mporpammbl y4eOHOTO Kypca «Auredpa» A OCHOBHOTO OOIIETO
o0Opa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJCPKATEIbHO-METOAUYECKHE JHMHHUH:
«Uucna W BBIYUCICHUS», «ANreOpandeckue BBIPAKEHUSA», «YpaBHEHHUS U
HepaBeHCTBa», «DyHkmn». Kaxkaas u3 3TUX comepikareabHO-METOINICCKUX JTHHAN
pa3BHUBaeTCA

Ha MPOTSDKEHUU TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch
¥ B3aUMOJICHCTBYSI C JIPYTUMH €ro JMHUSAMU. B xome m3ydeHus ydeOHOro Kypca
OOydaromuMcsl TPUXOAUTCA JIOTUYECKH PacCyKJIaTh, HCIOIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN S3bIK. B CBA3M ¢ 3THM 1enecooOpa3HO BKIIOYUTH B MPOTrpamMmy
HEKOTOpPBIE OCHOBHI  JIOTMKH, TPOHM3BIBAIOIINE BCE OCHOBHBIE  pa3leibl
MaTEeMaTHYECKOro 00pa30BaHUS U CIIOCOOCTBYIOLIME OBJIAJCHUIO OOYYarOIIUMUCS
OCHOB YHMBEpPCAJIbHOI'O MaTEMaTHUECKOro s3blka. Takum oOpa3oM, MOXHO
YTBEPKIATh, YTO COJZIEpKATEIbHON
U CTPYKTYPHOM  OCOOCHHOCTHIO  ydeOHOTO Kypca «Aunrebpa»  SBISICTCS
€r0 MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne  quHMM  «Yucnma W BBIYMCIEHHS»  CIYXXUT  OCHOBOM
IUTA TadbHEHIIero u3y4yeHus MaTeMaTHKH, CTOCOOCTBYET Pa3BUTHIO Y 00yUarONIXCs
JIOTHYECKOTO MBIIIICHHUS, (POPMUPOBAHUIO YMEHHUS IOJIb30BAThCS AITOPHUTMaMH,
a TaKkKe MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX IS TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3zoBaHUs
CBSI3aHO

C pallMOHAIBHBIMH ¥ UPPAIIMOHATIBFHBIMU YUCIaMU, (HOPMHUPOBAHUEM TIPECTABICHUN
O JIEHCTBUTEIBHOM 4HCIIE. 3aBepUICHHE OCBOEHUS YHCIOBOW JIMHUU OTHECEHO K
cpenHeMy oO1eMy 00pa30BaHUIO.

Copepxanue ABYX anreOpanueckux JUHUN — «Ajiredpanyeckue BBIPRXKECHUS» U
«YpaBHEHUS u HEPaBEHCTBA» CIIOCOOCTBYET (bopMHpPOBaHHUIO
y 00ydJaromuxcs MaTeMaTU4YeCKOro ammapara, He0OXOIUMOIo JJisl pelleHus 3aaad
MaTEeMaTHKH, CMEXHBIX MpPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adad. B
OCHOBHOM 0011eM 00pa3oBaHMU Y4YeOHBIM Marepuan TIpYNIUPYETCs BOKPYT
paloHaIbHBIX BbIpaXEHUH. Anredpa IeMOHCTpUPYET 3HAUE€HHWE MATEMaTHUKU Kak
A3bIKa AJI1 TIOCTPOEHUSI MATEMAaTUYECKIX MOJIENEH, OMMCAHUS MTPOLIECCOB U SIBICHUIA
peanpHOrO Mupa. B 3amaun o0ydenus anredpe BXOAAT TakKe JalibHEIIee pa3BUTHE



QITOPUTMHUYECKOTO MBIIIUICHUs, HEOOXOIMMOTO, B YaCTHOCTH, JUISI OCBOCHHUS Kypca
WHPOPMATUKH, ©  OBJAJCHWEC  HaBBIKAMH  JCHAYKTUBHBIX  PaCCyKICHHM.
[TpeoOpa3oBanne CUMBOJIbHBIX (HOPM BHOCHT CBO# crieliM(UUICCKIiA BKJIal B pa3BUTHE
BOOOpaXeHUs, CIIOCOOHOCTEH
K MaTeMaTUYECKOMY TBOPYCCTRBY.

Conepxanue byHKIIMOHATBHO-TPapUIECKOM JIMHUU HAIICJIEHO
Ha TMOJy4YyeHHWe OOydalIMMHUCS 3HAaHUW O (QYHKIMSIX Kak  BakKHEHIen
MaTEeMaTHYECKON MOJIENH JUIsl OMUCAHUS U UCCIIEIOBAHUS pa3HOOOPa3HBIX MPOIECCOB
U SBICHUN B Tipupoae u oOmiecTBe. M3ydeHue 3TOro marepuaia CIOCOOCTBYET
Pa3BUTHIO y OOYYalOIIMXCS YMEHHS HCHOJb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIC
CpeACTBa Si3bIKa MaTEMAaTUKU — CJIOBECHbBIE, CUMBOJUYECKHUE, rpaduuecKue, BHOCUT
BKJIaJl B (OpMUpPOBAHUE TMPEACTABICHUM O pPOJIM MATEeMAaTUKH B Pa3BUTHH
UBWIN3ALNHI U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3ydaeTcsi yueOHBIM Kypc «Amredpay,
KOTOPBIM  BKJIOYAET  CJEAYIOLIUE OCHOBHBIE  pa3Ieibl COJIEP KaHMSL:
«Yucna u  BBIUKCICHUS», «ANTEOpandecKue BBIpAKECHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIINN.

OO611ee 4nciIo YacoB, peKOMEHIOBAHHBIX IS M3YUYECHHS y4eOHOTO Kypca «Anredpay,
— 306 yacos: B 7 knacce — 102 yaca (3 yaca B Heziento), B 8 kinacce — 102 yaca (3 gaca
B HeJento), B 9 kitacce — 102 yaca (3 yaca B HeZIeI0).

Conepxanue 00yueHus B 7 KJiacce.
Yucia ¥ BEIYUCICHUS.
PanmonansHbie yncia.

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, MEPEX0] OT OAHOW (HOPMBI 3amucH polei
K Apyroi. IloHsTHE palMOHAIBHOIO 4YMCiA, 3alUCh, CPABHEHHE, YIOPSIJAOYMBAHUE
palMOHANBHBIX YHCeNl. Apu]MmeTHdecKkue IEHCTBUS C PAlMOHAIbHBIMU YHCIAMHU.
Pelenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHnb ¢ HaTypaJIbHBIM TOKa3aTesieM: OIpenesieHue, MpeoOdpa3oBaHue BhIPAKEHUN
Ha OCHOBE OIpeNeIeHMs], 3aUCh OOJbIINUX yuces. [IpoleHTsl, 3anuch MPOLEHTOB
B BUJE ApoOu U 1poOu B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJaud Ha MPOIICHTHI,
pelieHue 3a7a4 U3 peajbHON NPaKTHKU.

[IpruMeHeHne TPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE HA MHOXKUTENIHM HATYypaJbHBIX
quceln.

PeanbHbie 3aBUCUMOCTH, B TOM YHCJIC IIpAMaAa U O6paTHa}I IMPOIOPIUOHAJIBHOCTH.



AnreGpanyeckue BbIPaXKECHHUS.

IlepemeHHBIE, YHCIIOBOE 3HAUYEHUE BBIPAXKEHUS C IepeMeHHOW. J[lomycTumble
3Ha4YeHUs1 MNepeMeHHbIX. [IpeAcTaBieHHe 3aBUCMMOCTA MEXIYy BEIUYMHAMHU
B Buae (opmynbl. Boruuciaenus no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX
BBIPKEHUMN, TOKJIECTBEHHO PaBHBIC BBIPAKEHUS, MPaBUIa MPEoOPa30BAHUS CYMM U
MIPOU3BEICHUH, TIPABIIIA PACKPBITHS CKOOOK M MMPUBEICHUS MTOJO0HBIX ClaraeMpIX.

CBoiicTBa CTEIIEHU C HaTypaJIbHbIM ITOKAa3aTCJICM.

OpHounensl u MHoOrounaeHsl. CreneHp MHoOrowieHa. CIlOKEHHE, BBIYUTAHHUE,
YMHOXXE€HHE MHOTOWIECHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBAAPAT CYMMBI
U KBaapar pasHocTu. Popmyisia pasHOCTH KBaaparToB. PasnokeHue MHOIOYICHOB
Ha MHOYKUTEJIN.

YpaBHEHUS.

VYpaBHeHUE, KOpPeHb ypaBHEHMs, MpaBWiIa  NpeoOpa3OBaHHS  YpaBHEHHS,
PaBHOCWJIBHOCTh YPaBHEHUM.

JIuHelHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YUCIO KOPHEW JINHEMHOTO ypaBHEHHS,
peuieHre JUHEHHBIX ypaBHEHMU. CoOCTaBlI€HME YpPaBHEHUW IO YCIOBUIO 3a/ayu.
Pemenne TEKCTOBBIX 3a/1a4 € MOMOILIBIO YPABHEHUM.

JIuHeliHOe ypaBHEHUE C ABYMs IEpEMEHHBIMU U ero rpaduk. Cuctema ABYX JIMHEWHBIX
YpaBHEHUH C JABYMs TNEpPEeMEHHbIMU. PelieHue cucTteM ypaBHEHH CHocoOoM
IIOZICTAaHOBKU. [IpuMepsl pelieHns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

Koopaunate! u rpadpuku. OyHkumu

Koopaunara Toukn Ha npsMoi. YHCIIOBBIE TPOMEXYTKU. PaccTosHne Mexay AByMs
TOYKaMH KOOPJAMHATHOU MPSIMOM.

[IpssimoyrosibHast cucremMa koopauHat, ocu Ox u Oy. Abciucca U opuHaTa TOYKH
Ha KOOPJIWHATHOM 1tockocTH. [IpuMepsl rpadukoB, 3aganHbix Gopmynamu. YteHue
rpad@ukoB peanbHbIX 3aBUcuMocTeld. [lonsarue pynkuuu. I'papuk pynkuuu. CBoicTBa
bynkuwmii. JInnerinas dynknus, e€ rpaduk. ['padux ynkmum y = |x|. ['padudeckoe
pelLICHUE TUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

Conepsxanue 00y4deHus B 8 Kiacce.
Yucia ¥ BBIYUCIIEHUS.

KBagpatubiii kopenb u3 yucna. [lonstue 06 uppanmoHanbHOM uucie. JlecsTuuHbie
npuOIMKEHUsT MppalMOHANbHBIX Yucel. CBOHCTBa apuMETHUECKUX KBaIPAaTHBIX



KOpHEW U X IPUMEHEHHE K TPEoOPa30BAHUIO YUCTOBBIX BEIPAXKEHUHN U BBIUUCIICHUSIM.
JlercTBUTENBHBIC YHCIIA.

CreneHb ¢ LETbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.
AnreOpandeckue BhIPAKEHHUS.
KBagpatHblil TpéxuiieH, pa3ioKeHue KBaAPATHOTO TPEXUWICHA HA MHOXKHUTEIH.

Anrebpanyeckas apoos. OCHOBHOE CBOWCTBO anreOpamdeckoit apodu. CiioxeHue,
BBIUMTAHUE, YMHOXXCHHE, JelIeHHe anreOpandeckux napoOeil. ParumoHanpHBIC
BBIPKCHHUSI

U UX MpeoOpa3oBaHUe.

YpaBHEHUS 1 HEPABEHCTBA.

KBanpaTtHoe ypaBHeHue, popMmyiia KOpHel KBaipaTHOTO ypaBHeHus. Teopema Buera.
Pemienne ypaBHEHMM, CBOIAIIMXCSA K JIMHEWHBIM M KBagpaTHbIM. lIpocreiimme
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

I'padrueckas uHTEpHperanuss ypaBHEHHM C JABYMs MEPEMEHHBIMHM U CHUCTEM
JUHEHHBIX YPaBHEHHU C JByMs IN€peMEHHbIMH. lIpumepbl penieHuss CcHCTEM
HEJIMHEHHBIX YPaBHEHUH C IByMs II€PEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIrocoOoM.

HucnoBble HEpaBeHCTBA M MX CBOMCTBAa. HepaBeHCTBO € OAHOM IEPEMEHHOM.
PaBHOCMNIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OyHKIUH.

[lonsitue ¢ynknuu. OO6nacTe omnpeneraeHUss W MHOXKECTBO 3HAYCHHH (DYyHKIIHH.
CniocoObl 3a1anus PyHKIUH.

I'padux pynkrmu. Urenue coiictB ¢pyHkumu no e€ rpaduky. [Ipumepsr rpadukos
(GYHKIHA, OTPaKAIOIIUX PEATbHBIE TIPOIECCHI.

@OyHKIMHU, ONUCHIBAIOUIUE MPSIMYI0 U OOpaTHYIO MPOMOPLMOHAIBHBIE 3aBUCUMOCTH,
ux rpapuku. Oyskiuu y = x2, y = x3, y =Vx, y=|x|. I'paduueckoe pemienue
YpaBHEHUH

Y CHCTEM YPaBHEHUM.

Coneprxanue o0ydeHus B 9 kiacce.
. Uucna v BIUMCIICHHUS.

JlenCTBUTENIBLHBIE YHCIIA.



PanmonanpHbie  49HMClIa, WppalMOHANBHBIC YHCIA, KOHEYHBbIE H OECKOHEYHBIC
JeCATUYHbIE ApOoOU. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHUCIA
KaKk OCCKOHEUHBbIE JIeCATHYHBIC JpoOu. B3anMHO O0JHO3HAYHOE COOTBETCTBHE
MEXY MHOXKECTBOM JEUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMO.

CpaBHeHI/IG ﬂCﬁCTBHTGHBHLIX YHUCCII, apI/I(i)MeTI/IIIGCKHe I[GﬁCTBI/IH
C I[GﬁCTBHTGJ'IBHBIMH qucCJIaMHU.

N3mepenusi, npuOAKeHHs], OUEHKH.

Pa3smepsl  OOBEKTOB  OKPYXAIOWIEro  MHpa,  JUIMTEIHOCTh  IPOIIECCOB
B OKPYXaIOIlIeM MUPE.

[TpuOnmx€HHOE 3HAUEHHUE BETUMYMHBI, TOYHOCTh MpUOIMKEHUs. OKpyTieHUEe Ynce.
[Iprkuaka v OEHKaA PE3yIbTATOB BHIYMCICHHMN.

145.5.4.2. YpaBHEeHUS 1 HEPABEHCTBA.
YpaBHEHUS ¢ OJHOU NIEPEMEHHOM.
JIuneliHOE ypaBHEHME. PemieHne ypaBHEHN M, CBOASIINXCS K IMHEWUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHWH, CBOIAIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl permieHus: ypaBHEHUW TPETbEW U UYETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX — ypaBHeHWM. PeleHne TEKCTOBBIX — 3amad
anreOpanyecKuM METOJIOM.

CucreMbl ypaBHEHUH.

VYpaBHeHUE ¢ IByMs EPEMEHHBIMU U €ro rpaduk. Pemienne cuctem ABYX JTMHEHHBIX
YPaBHEHHUU C JByMsl IIEPEMEHHBIMHU. PelieHue cucrem AByX YpPaBHEHHWH, OJHO W3
KOTOpBIX JIMHEWHOE, a Japyroe — BTOpoi creneHu. ['paduueckas mHTEepnperanus
CUCTEMBI YPABHEHUU C IBYMs IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckKuM CrocoOoM.
Hepasencrsa.
HucnoBble HEPABEHCTBA U X CBOWCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OJJTHOM MEpPEMEHHON. Penenrne cucteM JTMHEMHBIX
HEpPaBEHCTB C OAHOW mepeMeHHoi. KBanmpaTHeie HepaBeHcTBa. ['padudeckas
MHTEPIIPETALIS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

145.5.4.3. ®dyHkIUM.



KBagpatnunas dynkmnus, e€ rpaduk u cBoictpa. [lapabona, KoopaAUHATHI BEPITHHBI
napaboJIbl, 0Ch CHMMETPHH ITapa0OJIbI.

N # 3
I'papuxu  dysxumit: y= £x, y= £x+b, y = Y= XLy = Vx, y = |x|,
U UX CBOMCTBA.
145.5.4.4. YucnoBble MOCIEN0BATEILHOCTH.
OmnpeneneHue 1 CrocoObl 3aJaHUs YUCTOBBIX IMOCIEI0BATEILHOCTEH.

[lonsiTME  YMCIIOBOM  IIOCJIENOBATEIBHOCTH.  3aJaHHE  IOCJIEN0BATEIbHOCTH
PEKyppEHTHOM opMyIoit u (GopMyIIoi n-ro 4ieHa.
ApudmeTrueckas U reoMeTpUYECcKasi IPOrpecCui.

Apudmernueckass U reoMerpuueckas mnporpeccud. Dopmynbl n-ro  4jeHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPeCCHii, CyMMbI IEPBBIX N YJICHOB.

N3ob6pakeHne wieHOB apu(METHICCKON U TEOMETPUUECKOMN MTPOTPECCHI TOUKaMH Ha
KOOPJIMHATHOM TIIOCKOCTH. JIMHEWHBI M HSKCHNOHEHUMaNbHbIA pocT. CIloXKHbIE
MPOLICHTBHI.

145.5.5. IIlpeameTHble  pe3yJbTaThl OCBOCHHUS MPOrpamMMbl  y4eOHOro  Kypca
«Anrebpay.

145.5.5.1. IlpenmeTHbIe pe3ybTaThl OCBOEHUS MPOTPaMMbI yU€OHOTO Kypca K KOHILY
oOydeHwus B 7 Kiacce.

145.5.5.1.1. Yucia v BIYUCICHUS.

BrimonHsTh, coyeTass yCTHbIE M MHUCbMEHHBIC MPUEMBI, apudMETUUECKUE IEHCTBUSA
C pallMOHAILHBIMU YHCIIAMU.

Haxonuth 3Ha4eHUs YUCIOBBIX BBIPAKEHUW, MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI
M TpUEMBI  BBIYUCICHUS 3HAYEHUW  JPOOHBIX  BBIPAKEHHM, COAepKalux
OOBIKHOBEHHbIE

U JIECATUYHBIC TPOOHU.

[lepexoqute oOT omHOW (opMbI 3ammucu uucen K Apyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNIOPSAAOYUBATH PALMOHAIIBHBIC YUCJIA.

OKpyTrasTh YKCIIa.



BpINONHATE NPUKUAKY K OLEHKY pe3yJibTaTa BBIYMCICHHUM, OLICHKY 3HAYCHHU
YUCJIOBBIX BBIPAXKCHUW. BBINONHATE NEUCTBHA CO CTENEHSAMH C HATypaJIbHBIMU
[IOKa3aTEIIAMH.

HpHMeHHTL IMPU3HAKH OCIIMMOCTH, PA3JIOKCHUC HAa MHOKHUTCIIN HATYPAJIIBHBIX YU CCII.

PemaTte npakTUKO-OpHUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHUEM BEJIWYHH,
IPONOPUUOHAIIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelieHuss 3agady ¢ y4€TOM  OTrPAHUYEHHM, CBSI3aHHBIX CO  CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

145.5.5.1.2. Anre6panyeckre BbIPaKCHHUS.

Hcnonp3oBaTh anreOpanyecKyr0 TEPMHHOJIOTHIO W CHUMBOJIMKY, TPHUMEHATH
e€ B IpoIiecce OCBOCHHS yUeOHOTO MaTepurania.

HaXO,Z[HTI) 3HAa4YCHMUA 6YKBGHHI>IX BBIpa}KCHI/If/'I IIPpHU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BoeinonusaTe npeoOpa3oBaHUs LEJIOTO0 BBIPAXEHUS B MHOTOWIEH IPUBEACHHEM
MOJI00HBIX CaraeMbIX, pACKPBITHEM CKOOOK.

BbINoIHAT YMHOKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHA Ha MHOI'OYJIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3i0KeHUE MHOTOUJIEHOB HA MHOKHUTENH C TIOMOILbIO BHIHECEHUS 3a
CKOOKM OOIIero MHOXXUTENS, TPYNIMUPOBKU CllaraéMbiX, MPUMEHEHUs (HopMy
COKpPAILEHHOIO YMHOKEHHUS.

[IpumensTe mnpeoOpa3oBaHUsT MHOTOWICHOB JUIsl PEHICHUS Ppa3IUYHBbIX 3a7ad
13 MaTEMAaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOU IPAKTUKH.

Hcnons3oBath CBOWMCTBA  CTENEHEU  C HATypaJdbHBIMU  IIOKa3aTEJISIMU
JUTs IpeoOpa30BaHMs BHIPAKEHUN.

145.5.5.1.3. YpaBHeHUs 1 HEPABEHCTBA.

PemaTe nuHelHbIE ypaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHSS IIpaBuia epexoaa or
HCXOJHOIO YpPaBHEHHUs K PAaBHOCWUIBHOMY eMmy. [IpoBepsTh, SBIIAETCA 1M YMCIIO
KOPHEM YpPaBHEHHS.

[Ipumensaty rpaduyeckue METOJbI TPH PEIICHWHW JIMHEWHBIX YpaBHEHUU
Y UX CHUCTEM.

[TogOupaTe mpuMepsl Map YUCEN, SBISIONIMXCS PEIICHWEM JMHEWHOTO YpaBHEHUS
C ABYMsI IIEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOW IUJIOCKOCTH TpaduK ITUHEHHOrO YpaBHEHHsS C ABYMs
MEPEMEHHBIMHU, MOJIb3YACH TPa(UKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHS.

Pemare cucTteMbl [ByX JIMHEHWHBIX YPAaBHEHUHW C JByMs II€PEMEHHBIMU,
B TOM 4HCJI€ TpaUIECKH.

CocTaBisATh M pelIaTh JMHEHHOE YpAaBHEHHE WM CUCTEMY JMHEHHBIX YpaBHEHUU
[0 YCJIOBHUIO 3a/Jayd, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadd
ITOJIyYEHHBIA PE3yJIbTar.

145.5.5.1.4. Koopaunate! u rpaduku. OyHKIUY.

N3o0paxkath Ha KOOPAMHATHOM NPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alHChIBATh YHUCIOBBIE MNPOMEKYTKU
Ha anreOpanvyecKkoM S3bIKE.

OtMeyaTh B KOOPJAMHATHOMN IUIOCKOCTH TOYKH I10 3alaHHBIM KOOpPJAWHATaM, CTPOUTH
rpaduku TuHEHHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceBaTh ¢ MOMOIIBIO (PYHKITUI HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIHMYMHAMMU:
CKOPOCTb, BPeMs, paCCTOSIHHE, IIeHa, KOJTUIECTBO, CTOUMOCTb, IIPOU3BOIUTEIHHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKITUU TIO0 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadguueckuii cnocod MpeacTaBlIeHUs U aHaIn3a HHPOPMALIMH, U3BJIEKATh
U UHTEpHpeTHpoBaTh HHGOpPMALMIO U3 TIpapUKOB peallbHbIX IPOILIECCOB
Y 3aBUCUMOCTEM.

145.5.5.2. TlpenmeTHbIe pe3ysIbTaThl OCBOSHUS MMPOTPAMMBI y4€OHOTO Kypca K KOHILY
o0yueHus B 8 Kjacce.

145.5.5.2.1. Yucia v BEIYUCIICHUS.

Hcenonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX YHCEN
JUISL CPaBHEHUS, OKPYTJIEHUS M BBIYMCICHHM, M300pa’kaTh JIEWCTBUTENIbHBIE YHUCIA
TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHsATh TIOHSATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHSI, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TIPH HEOOXOJAMMOCTU KaJIBKYJSITOP, BBITIOJHATH PEOOpa3oBaHuUs
BBIPAKEHUH, COJICPKAIINX KBaAPATHbIE KOPHU, UCIIOJIBb3YSl CBOMCTBA KOPHEM.

Hcnmonb30BaTh 3amucu OOJIBITUX W MaJIbIX YUCET C IMOMOIIBIO ACCATHYHBIX JIpoOei
U crernedei yucia 10.

145.5.5.2.2. Anre6panyecKue BbIPaKECHHUS.



HpI/IMeH}ITb IHOHATHUC CTCIICHU C LCJIBIM IIOKA3aTCJICM, BBIIIOJIHATD HpeO6p330BaHI/I$I
BBIpa)KeHHﬁ, COACPIKAMUX CTCIICHU C ICJIBIM ITIOKA3aTCJIICM.

BBINONHAT  TOXJIECTBEHHbIE  MPeoOpa3oBaHUsS  pPalUOHAIbHBIX  BBIPAKECHHM
Ha OCHOBE NpaBWJI JEHCTBUI HaJl MHOTOUJIEHAMHU U alnredpandeckKuMu IpoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumeHsATh npeoOpa3oBaHUsi BBIPAXKEHUW 11  pEUICHUS Pa3IMUyHBIX 3374
13 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEaIbHON MPAKTUKH.

145.5.5.2.3. YpaBHeHHs 1 HEPABEHCTBA.

Pewlare JiMHEMHBIE, KBaJpaTHbIE YPAaBHEHHS M PALMOHAIBHBIE YPaBHEHUS,
CBOJSIILIMECS K HAM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBoauTh mpoCTEHIINE HCCIENOBAaHUS YPAaBHEHMH M CHUCTEM YypaBHEHU,
B TOM YHCJIE€ C NPUMEHEHHEM TpaHuuecKux TMpencTaBIeHU (yCTaHaBIMBATD,
UMEET JIM ypaBHEHUE WJIM CUCTEMa YPaBHEHHM pELIEHUs, €CJIU UMEET, TO CKOJIBKO,
U TIpoyee).

[lepexonuTh OT CIOBECHOW (OPMYIUPOBKH 3aJaud K €€ anredpandeckoil Mojeiu
C TIOMOILBIO COCTABJICHHSI YPABHEHMS WM CUCTEMBI YPaBHEHUW, UHTEPIPETUPOBATH
B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJTYyYEHHBIN pe3yJbTarT.

[IprMeHSITh CBOMCTBA YHCJIOBBIX HEPABEHCTB I CPAaBHEHMS, OIICHKH, PEIIATh
JMHECWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpadHIecKyro
WJUTIOCTPALUI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

145.5.5.2.4. OyHK1UN.

[lonumath ¥ UCHONB30BaTh (YHKUMOHAJIbHBIE TOHATHS M SI3bIK  (TEPMUHBL,
CUMBOJIMYECKUE OO03HAUECHMsI), OMNPENENATh 3HAuY€HHE (DPYHKLUHUU 10 3HAYEHUIO
aprymMeHTa, OlpeAeNsaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMNA BUIA:

s . .
y=,y= x%, y= x3,y=+x, y=|x|, ommceBaTh CcBOWCTBA  YMCIIOBOI

dbyHKIIUN
1o e€ rpaduky.

145.5.5.3. IIpenmeTHble pe3ysibTaThl OCBOEHUS MPOTPAMMBbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

145.5.5.3.1. Yncina v BEIYHCIIEHU.

CpaBHI/IBaTb " ynops0o4uBaTb paliliOHAJIBHBLIC U UPPATHOHAJILHBIC YN CJIA.



BrInoaHsaTh apI/I(bMeTI/I‘-IeCKI/Ie I[GI\/'ICTBI/DI C pallMOHAJIbHBIMHA YU CJIAaMH, COUCTAA YCTHBIC
U ITMCBMCHHBIC HpI/IéMBI, BBIITOJIHATDH BBIYHUCIICHUA C MPpPpaAINOHAJIbHBIMH YHUCJIAMU.

HaxoguTe 3HaueHUs CTENEHEM C LENbIMM IOKA3aTENsIMA W KOPHEW, BBIYHCIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OprrJ'IﬂTB I[efICTBHTeJII)HBIC 4YuClia, BBIIIOJHATH HPUKUAKY pE3yJIbTaTa BBI‘-II/ICJ'IeHI/II\/'I,
OOCHKY YHCJIOBBIX BBIpa}KeHHﬁ.

145.5.5.3.2. YpaBHeHHs 1 HEPABEHCTBA.

Pemars JMHENMHBIE M KBaApPATHBIE YPAaBHEHUS, YPAaBHEHHUs, CBOJMSIIMECS K HUM,
MpoCTeNIInEe APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemrars cuctemsl IByX JINHEMHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHMUM, B KOTOPBIX OJTHO YPABHEHUE HE SBISACTCS JIMHEHHBIM.

PemaTe TekcTOBbIE 3aJaud aNreOpanvyeckKuM CHoCOOOM C MOMOUIBIO COCTABJICHHS
ypaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBOoauTE TPOCTEMIIME MCCIEAOBAaHUS YPABHEHHM W CHCTEM YPaBHEHUM,
B TOM YHUCJI€ C NPUMEHEHUEM TIpapHUuecKux IMpeacTaBICHUN (yCTaHaBIMBATh,
MMEET JIM YPAaBHEHUE WIIM CUCTEMA YPABHEHHWM PELIEHUs, €CIU UMEET, TO CKOJIBKO,
U TIpoyee).

Pemats nuHelHbIE HEpAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pakaTh pPEIICHUE
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUChIBATh PELIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemiath cuctembl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBI0 CUMBOJIOB.

Hcronbs30BaTh HEPABEHCTBA MIPU PELLICHNH Pa3IUYHbIX 3a1a4.

145.5.5.3.3. OyHKIUN.

Pacno3naBate  (QyHKIIMM  U3y4yeHHBIX BHUAOB. [loka3piBaTh  CXE€MaTUYECKU

pacrojoKeHHe Ha KOOPJIMHATHOM IUIOCKOCTH rpapukoB  GYHKIUN  BHAA:
3

y:,kx}y:,kx+b,y=;’ y:ax2+bx+cly:x3’y:\/},yzl.?(l

B 3aBUCMMOCTH OT 3HaUYE€HUU KOI(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITUH.

CtpouTth 1 m300paxkaTh CXeMaTHYECKH TpaUKU KBAPATHUHBIX (YHKIIUHA, OTTHCHIBAThH
CBOMCTBA KBaAPATUYHBIX (DYHKIIHH 110 UX rpaduKam.

Pacno3naBate kBaApatuuHyro GyHKOUIO 10 (opmyse, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX (YHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUU.



145.5.5.3.4. Apubmernueckasi u© reOMeTpUIECKasi MPOTPECCHUM.

Pacmo3naBaTh apu(METHUCCKYI0 W T'€OMETPHUYCCKYIO IIPOTPECCHH IIPH Pa3HbIX
crioco0ax 3a1aHus.

BBINOMHATE BBIUMCIIEHMSI C UCIIOJIB30BAHUEM (DOPMYIT N-TO WieHa apuPpMETUUECKOHN U
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

I/I306pa}KaTB YJICHBI ITIOCJICAOBATCIIbHOCTH TOYKaMH Ha KOOpI[HH&THOﬁ IIJTTIOCKOCTH.

Pemrate  3amaum,  CBS3aHHbIE C  YHCJIOBBIMH  IIOCJIEOBATEIILHOCTSIMH,
B TOM YHCJIE 33Jaud W3 pPEaTbHOW JKMU3HM (C HCIOJIB30BAHUEM KaJbKYJIATOPA,
IU(POBBIX TEXHOJIOTUM).

145.6. Pabouas nporpamma y4e0HOTO Kypca «I"eomeTpusi»
B 7-9 kiaccax (fajiee COOTBETCTBEHHO — IporpaMma yuyeOHoro kypca «l'eomeTpus»,
y4eOHBIN Kypc).

145.6.1. IToscHUTEIBLHAS 3aTUCKA.

145.6.1.1. «MaTtemaTHKy y>Ke€ 3aTeM YUUTh HAJI0, YTO OHA YM B MOPSTOK MPUBOINTY, —
IHUcajl  BEJIMKUM  PyCCKMU  ydeHbld  Muxamn  BacuibeBud  JIOMOHOCOB.
W B 5TOM COCTOUT OJHA U3 ABYX LieJed 0OydeHHs] T€OMETPUH KaK COCTAaBHOM 4acTu
MareMaTHKd B IIKOJE. OTOW eI COOTBETCTBYET JIOKa3aTeJIbHAS JIMHUSA
npenogaBanus reometpun. Ciieys peacTaBiIeHHON ITporpaMMme, HaunHas ¢ 7 Kiiacca
Ha ypoKax TE€OMETpUM OOydYaroluics YYUTCS MPOBOAMUTH JOKa3aTeJIbHbIC
pacCyXIeHusA, CTPOUTH JIOTMYECKUE YMO3AKIIOYEHHUS, JOKa3blBaTb HWCTUHHBIE
YTBEPKICHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, POBOJIUTH PACCYKIECHUSI «OT
IPOTUBHOTO», OTJIWYaThb CBOWCTBA OT NPU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
yrBepxkaeHus. OOydaromuiics, OBIAJEBLUIMI HCKYCCTBOM pacCykIaTh, OyaAer
IIPUMEHSATh €r0 U B OKpyKarouied ku3Hu. Kak mmcan reomerp u nemaror Urops
®enoposuu [lapsiruH, <«JIFOABMH, MOHUMAOLIIMMH, YTO TAKOE JIOKA3aTENIbCTBO,
TPYIHO 151 Jlaxe HEBO3MOXHO MaHHITYJIUPOBATHY.
N B 3TOM COCTOMT BaXHOE BOCIHTATEIBHOE 3HAYEHUE W3YYEHHS T'€OMETPHH,
IIPUCYIIIEE UMEHHO OTEYECTBEHHONM MAaTEMaTHYECKOM 1IKose. Bmecre ¢ Tem aBTOpBI
MpOrpamMMbl TIPEIOCTEPETAOT YUYUTENS OT H3JMIIHEro ¢Gopmain3mMa, OCOOEHHO B
OTHOLLIEHUH Hayal
1 OCHOBaHui reomeTpun. @paHuy3ckuii MaremaTuk JKaH /[pe1oHHE 110 3TOMY OBOY
BbICKa3ajcs Tak: «YTOo Kacaercss NEeNUMKATHOM MpoOJeMbl BBEIACHUS «aKCHOMY,
TO MHE KaXEeTCs, YTO Ha MEPBBIX MOpax HYXHO BOOOIIE H30eraTh MpPOU3HOCHUTH
caMo 370 cy10BO. C Ipyrou ke CTOPOHBI, HE CIIEYET YIIYCKAaTh HU OJHOW BO3MOXKHOCTH
JaBaTh NPUMEpPHl JIOTMUECKHUX 3aKIIOYEHHUM, KOTOpble Kyda B OoJblleld Mepe,



4yeM HACA aKCHOM, MABIIMIOTCA HMCTHHHBIMM MW CIWMHCTBCHHBIMHM JIBHUIaTCIAMH
MaT€MaTU4YCCKOI'O MBIIIJIICHU).

145.6.1.2. Bropoii 1enpbi0 HW3Y4YEHHs] TE€OMETPUM SIBJSIETCS  MCIOJB30BaHUE
€€ KaK MHCTPYMEHTA [PU PEUICHNUN KaK MAaTEMaTUYECKUX, TAK U IPAKTUYECKUX 3a]1a4,
BCTPEYAIOIINXCS B peasibHOM KU3HU. OKOHUMBIIUNA KYypC T€OMETPUU 00ydaromuncs
JIOJKEH OBITh B COCTOSIHUM OTPEACIIUTh T€OMETPHUECKYIO (DUTYPY, ONHUCATH CIIOBAMU
JAHHBIA 4YepTEX WM PUCYHOK, HAWTHU IUIOLIA[b 3€MEJIBHOIO Y4acTKa, PacCUUTATh
HEOOXOAMMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOems Wi TpeOyeMble pa3Mephl rapaxa
JUIsl aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpAsi, BRIUUCIUTEIbHAS JIMHUS B U3YUCHUU
reoMeTpun B 00111e00pa3oBaTeibHON opraHu3anuu. JlaHHas mpakTUyeckas JTUHUS
SABJISIETCA HE MeEHee BakHOM, yeM mnepBas. Emé Ilnaton mnpeamuceiBai, 4TOOBI
«rpaxnane [IpekpacHOro ropoja HuU B KOEM CIIy4ae HE OCTABJISUIM F€OMETPHUIO, BEMb
HEMaJIOBXXHO JakKe MOOOYHOE €€ MPUMEHEHUE — B BOCHHOM JIeJie J1a, BIPOYEM, U BO
BCEX HayKax —
JUTSI Ty4IIETO UX YCBOCHUS: MBI BEJlb 3HAE€M, KaKkasi OeCKOHEUHAas pa3HHIlA CYIIECTBYET
MEK]ly Y€JTOBEKOM MPUYACTHBIM K TEOMETPUH U HEMTPUYACTHBIMY. 7151 3TOr0 yuuTeo
PEKOMEHIyeTCsl MOAOUPATh 33/1a4y MPAKTHUECKOTO XapaKkTepa Jisl pacCMaTpUBAaEMbIX
TEM, YYUTh O0YUaIOIIUXCS CTPOUTh MAaTEMATHUYECKUE MOJIEJIN PEAIbHBIX KU3HEHHBIX
CUTyalliid, MPOBOJUTH BBIUMCICHUS M OICHUBATh aJCKBAaTHOCTh IOJIYYEHHOTO
pesynbTata. KpaitHe BaKHO OMYEPKUBATH CBSI3M T€OMETPHUH C APYTHUMH y4eOHBIMU
npeaMeTaM, MOTUBUPOBATh MCIOJIb30BATh OMpEJICICHUS] T€OMETPpUUECKUuX (GUryp u
MOHSTUH, TEMOHCTPUPOBATH MPUMEHEHHE TTOJTYUYEHHBIX YMEHUM B (PU3HKE U TEXHUKE.
Otu cBs3M Hauboliee sIpKO BUIHBI B Temax «Bektopw», «TpuroHomerpuyeckue
cooTHoIlIeHus», «Metoa koopauHat» u «Teopema [Tudaropar.

145.6.1.3. B 3aximroueHme cONuIEMCsl Ha BEIMKOTO MaTeMaTHKa U acTpoHoMma MoranHa
Kemnepa, utoObl emé pa3 MOAYEPKHYTh W METAIlPeIMETHOE, M BOCIHUTATEILHOE
3HaueHue reomerpun: «Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit imago Dei».

145.6.1.4. CornacHo ydeOHOMY MiaHy B 7—9 Kiaccax H3y4yaeTcsi yuyeOHBIH Kypc
«I"eomeTpus», KOTOPHIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3eibl COACPKAHUS:
«I"eomeTpuueckue GUTYpHI U KX CBOUCTBAY, «3MepeHne reOMeTPUIECKUX BEIIUUNHY,
a Takxke «JlekapToBbl KOOpPJAMHATHI Ha IIOCKOCTH», «BekTopwl», «J/IBukeHus
mockoctu» U «IIpeoOpazoBanus mogo00us .

145.6.1.5. O011ee 4uCIO0 YacOB, PEKOMEHIOBAHHBIX JJIsI U3YUYCHHUS] Y4eOHOIro Kypca
«I"eometpusi», — 204 yaca: B 7 kiacce — 68 4acoB (2 yaca B Henel0), B 8 Kiacce —
68 JacoB (2 4aca B Hejien0), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



B 7 xmaccax pno0aBieHbl Yachl W3 YacTH Y4YeOHOro IuiaHa, (opMHupyemoi
ydacTHUKaMu 00pa3oBaTelIbHbIX OTHOIICHUMU: B 8 kiacce — 1 yac (utoro — 3 yaca B
HEJIEIIO).

145.6.2. Conepsxanue o0y4yeHus B 7 Kjacce.

Hauvanbubie nonaTus reomerpun. Touka, npsimasi, OTPE30K, JIyd. Yrou. Buael yrios.
BeptukaneHble U cMexHbIEe yribl. buccektpuca yrina. JlomaHas, MHOTOYTOJBHUK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa oOceBo cumMmerpuu. [lpumepsi
CUMMETPHUU B OKPY’KAIOIIEM MHpE.

OCHOBHBIEC TIOCTPOCHHSI C MOMOIIBIO IUPKYJS M JUHEHKH. TpeyronsHuk. BeicoTa,
MenuaHa, OMCCeKTprca, UX CBOUCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUM TPEyroibHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M TpU3HAKH PAaBHOOEAPEHHOrO TpeyroibHuka. [lpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa W MpPU3HAKM MapauIeIbHBIX MpsMbIX. CymMma yIjIoOB TpeyrojbHHUKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyToJibHBIN TpEyTroabHUK. CBOMCTBO MEAUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA,
MPOBEEHHON K TUNOTeHY3¢e. [I[pu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBLHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOJIBHUK C YoM B 30°.

HepaBeHcTBa B TEOMETpUHU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa O OoJsblieM yrie W OONbIIe CTOPOHE TPEYroJIbHUKA.
[TepnieHaAUKYISIp ¥ HAKIIOHHAS.

I'eomerpuyeckoe MecTo ToueK. buccekrpuca yria u CEpeAVHHBIA MEPIEHIUKYIISIP
K OTPE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK.

OKpYyXHOCTh ¥ KpYI, XOpJa W OHaMEeTp, UX CBOWCTBA. B3amMHOe pacmosiokeHue
OKpYXHOCTH M mpsmoi. KacarenmbHass M cekymass K OKPYKHOCTH. OKpY>KHOCTBD,
BIMCAaHHAsA B yroJj. BrimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

145.6.3. Coneprxanue o0y4ueHus B § Kjacce.

YeteipéxyronpHuku. [lapamienorpamm, ero npu3Haku U cBoucrsa. YacTHele ciryyan
napajuieorpaMmMoB (MPSMOYTOJIBHUK, pOMO, KBaapaT), WX TMPU3HAKK M CBOWMCTBA.
Tpanenus, paBHOOOKass Tpamelus, €€ CBOWCTBA M Tpu3HAKU. [IpsMoyrosibHas
Tpaneuus.



Meton ynBoenus meauansl. Llentpanbnas cumMmerpus. Teopema @aneca u reopema o
MPONOPLIMOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. LeHTp Macc TpeyrojapHUKa.

[Tonobue  TpeyrosbHUKOB, Ko3pdumuent mnoxodbus. IlpuszHaku  mogoOus
TPEYTrOoJbHUKOB. [IpuMeHeHne moqo0ust Mpy PeIIeHnH MPaKTUYECKUX 3a/1a4.

CpoiicTBa momaael reomeTpudeckux ¢uryp. Dopmymnbl IS TUTOIIAIA
TpeyrojbHUKa, MapamienorpaMMa, pom6a u Tpamneuud. OTHOUICHHE IJIOMAAeH
oJ00HBIX GUTYP.

Brraucnenue HJ'IOIl[&I[CfI TPCYTOJIbHUKOB 1 MHOTI'OYT'OJIbHUKOB Ha KJeT4aTon 6YMaF€.

Teopema IIugaropa. [Ipumenenue teopemsl [Iudaropa npu pemeHnn npakTHUYECKUX
3a/1ay.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIJIa IPSIMOYTOJIBHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE  TOXKAECTBO.  TpuUroHomeTpuyeckue  (yHKUUU  YIJIOB
B 30°,45° u 60°.

BrircanHbI€ ¥ IEHTPAIBHBIE YIJIbI, YTOJI MEXKY KaCAaTEIIbHON U XOPJIOU. Y TJIbI MEXKTY
XOplaMU W CEKYIIMMHU. BOucaHHbIE W ONHUCAHHBIE YETHIPEXYTOIbHUKUA. B3anmHoOe
pacIiojo)keHue ABYX OoKpykHocTel. Kacanme okpykHocteit. OOmue KacaTenbHbIE K
JIBYyM OKPY>KHOCTSIM.

145.6.4. Conepsxanue o0yueHus B 9 kiacce.

Cunyc, xocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOX1€CTBO. POPMYJIBI IPUBEIACHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpema CHHYCOB. Pelienue
MPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpazoBanme nomoous. [Togodre COOTBETCTBEHHBIX JIIEMEHTOB.

TeopemMa O HpPOU3BENECHUU OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEACHUH OTPE3KOB
CEKYILUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOIynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, MPOTUBOIOJIONKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLlin
HaJ BekTopamu. Pa3znoxeHue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopannatel BekTopa. CKalsipHOE TNPOU3BENECHHE BEKTOPOB, IMPUMEHEHUE IS
HaXO0XKJICHUS JUTUH
U YTJIOB.



JlekapTOBBl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHHUS IPSAMOW M OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEM M MpAMBIX. MeTox KoOpAuHaT
U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJILHUKH. J{TMHA OKpYyX)HOCTH. ['pajycHas U pajvaHHas Mepa
yria, BRIUMCICHUE JUIMH AYT Okpyx)HocTel. [Inomane kpyra, cekropa, cerMeHra.

JIBUKEHUsT TUIOCKOCTH M BHYTPEHHHME CUMMETpUU (uryp (dIeMeHTapHbIe
npeacrapienus). [lapamensueiii nepenoc. [ToBopor.

145.6.5. IlpeameTHbie  pe3yabTaThl OCBOCHHS MPOrpaMMbl  yd4eOHOro Kypca
«I"eomeTpus».

145.6.5.1. TlpenMeTHbIe pe3yJIbTaThl OCBOSHUS MMPOTPAMMBI yUeOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Pacnio3naBaTh M3y4yeHHBIE T'€OMETpPUYECKUE (QUTYPBI, ONPENEIsITh WX B3aUMHOE
pacnoioKeHue, H300paxaTh TIE€OMETpUYECKHE (QUTYypbl, BBIIOJIHATH YEPTEXKHU II0
yCJIOBHIO 3aj1auyd. M3MepsATh JIMHEMHBIE W YIIIOBbIE BeNMWYMHBL. Pemare 3amaun Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OIIEHKY JMHEMHBIX M YIJIOBBIX BEIMYMH NPEIMETOB B pPEaIbHOU
KU3HHU, Pa3MEpPOB MPHUPOJHBIX 00BEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB IO
MOPSZKY BEJINYMHBI.

CTpouTh 4epTeXKN K TEOMETPUUECKUM 3a/1a9aM.

Ilonp30BaThCAd NPU3HAKAMHM DPABEHCTBA TPEYIOJBHUKOB, HCIOJIB30BATH IPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a4a4.

HpOBOI[I/ITB JIOTHYCCKHUEC PACCYKACHUS C UCITOJIB30BAHNEM I'COMCTPUUCCKUX TCOPCM.

ITonp30BaThCA NMPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEIWaHbl, TNPOBEAEHHOM K THUIIOTEHY3€ MPSAMOYTOJbHOIO  TPEYTOJbHHUKA,
B PELIEHUH I'€OMETPUYECKUX 3a1a4.

Onpenensate NapajjieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE OOpasyer
¢ HUMHM cekymas. OnpenensiTe NapauiedbHOCTh NMPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSTHUN OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KieT4aToi Oymare.

HpOBOI[I/ITB BBIYMCJIICHHUA M HaAXOAWTb 4YHUCIIOBBIC H 6y1(BeHHBIe SHAYCHUS YIJIOB
B TCOMCTPHUYCCKUX 3aaadaxXx C HCIIOJIb30BAHUCM CYMMBbl YIJIOB TpPEYTOJIbHUKOB
U MHOI'OYIroJbHHKOB, CBOMCTB YTJ0B, 06p330BaHHBIX IIpru IEpECCUCHUN OBYX



IapaJuIeNIbHBIX NPSMBIX CEKylleW. Pemars nmpakTudyeckue 3agauv Ha HAXOXKICHUE
YIJIOB.

BrageTs moHsATHEM reOMETPUYECKOTO MECTa TOUEK. Y METh ONMPEIEIISITh OMCCEKTPUCY
yria ¥ CepeIMHHBIN MEePIEeHIUKYISP K OTPE3KY KaKk F€OMETPUUYECKHE MECTA TOUCK.

@OopMyIIMpOBaTh OINPENEICHUs] OKPY)KHOCTM M Kpyra, XOpAbl MW JIHAMETPA
OKPY’KHOCTH, IIOJIb30BAaThCS MX CBOMCTBAMU. YMETb IIPUMEHATh O3TU CBOWCTBA
IIPU PEIICHUU 3a/1a4.

Bnaners noHsATHEM OMMCAHHON OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh HaXOJUTh
e¢ nenrtp. Ilomp3oBaTecst (hakTamMu O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYroJbHUKA
IIEPECEKAIOTCS. B OJHOM TOYKE, U O TOM, 4YTO CEPEIMHHBIC NEPIEHAUKYJSPBI K
CTOPOHAaM TPEYTOJIbHUKA IEPECEKAOTCS B OJHON TOUKE.

BJ'IaIIeTI) MOHSITHEM KacaTeJbHOM K OKPYKHOCTH, IIOJIb30BATHCA TGOpeMOﬁ
O NNCPICHAUKYIIAPHOCTH KacaTeJIbHON U paaunyca, HpOBeI[éHHOFO K TOYKC KaCaHH:.

Ilonp30BaTbCd  NPOCTEUIIMMU  TI€OMETPUYECKUMU  HEPABEHCTBAMHU, IIOHMMAaThb
VX IPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPUYECKUE IIOCTPOCHUS C TIOMOIIBIO [UPKYJIS
U TUHEUKHU.

145.6.5.2. TlpenmeTHbIe pe3ysIbTaThl OCBOSHUS MMPOTPAMMBI yU€OHOTO Kypca K KOHILY
o0yueHus B 8 Kjacce.

Pacrio3naBaTh OCHOBHBIC BHUbI quBIpéXYFOJ]BHI/IKOB, HUX DJIEMCHTHI, ITOJIB30BAaThCA UX
CBOMCTBaMH IIpH pCHICHUH IT'COMCTPHUICCKHX 3aaa4.

[IpuMeHsTH CBOMCTBA TOUKHM MEPECEUCHUs] MEIUAaH TpeyrojbHUKa (IIEHTpa Macc)
B PEILLICHUH 33]1a4.

Bnagete mnoHSTMEM CpeIHEN JIMHUUA TPEYroJibHUKA W Tpaneluu, MPUMEHSTh
MX CBOMCTBA IIPU PELICHUU reoMeTprudecKux 3aaad. [lons3oBaTecs Teopemoit Paneca
U TEOPEMOM O NPONOPIMOHAIBHBIX OTPE3Kax, MNPUMEHITh WX Ui PEIICHUs
MPAKTUYECKUX 3a/a4.

[IpuMeHsATh NPU3HAKU TOJI00MS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUECKUX 3a/1au.

[Tonmp3oBaThess  Teopemoit  [ludaropa it pemieHUs  TeOMETPUYECKUX
Y MPAKTUYECKUX 3a7a4. CTpOUTh MATEMATHYECKYIO MOJIENIb B TPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBL.

BJI&,Z[GTL INOHATHUAMHU CHHYCA, KOCHMHYCa W TAHI€HCa OCTPOIo yrija IpAMOYIrOJbHOI'O
TPCYIrOJIbHUKA. ITonp30BaThCS STUMM MOHSITUIMH AJI1 pCIICHUA TPAKTUYICCKUX 3a1a4.



Boruucnars  (pa3iMuHbIMUA - crioco0amu) IUIONIaAb TPEYrOJbHHKA U IUIOMIAAN
MHOTOYTOJIBHBIX GUTyp (MOJIB3YsICh, TA€ HEOOXOANMMO, KaTbKyIsaTOpoM). [IpumeHsTs
MOJIYYCHHbIC YMEHUS B IPAKTUYECKUX 3a]adax.

Brnanets MOHATHUSMU BNMCAHHOTO M IIEHTPAJIBLHOTO yTjia, HCIOJb30BaTh TEOPEMBI
O BIHMCAHHBIX yTiax, yriax My X0opJaMu (CeKYIIUMU) U YTIie MKy KacaTeIbHOU
Y XOPAOW IIPHU PEIEHUN T€OMETPUUECKUX 3aay.

Branerp mNOHATHEM ONMCAaHHOTO  YETHIPEXYTOJIbBHUKA, MPUMEHATH CBOWCTBA
OIMCAHHOI0 YETHIPEXYTOJIbHUKA P PELICHUH 3a/1a4.

[IpuMeHsTh MOTYYCHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJIEIH
UIA  337ad  peaibHOM JKU3HM M TPOBOJAUTH COOTBETCTBYIOIIME BBIUMCIICHUS
C MpPUMEHEHHEM NoJ00Ms M TPUTOHOMETpPUM (TOJB3YsCh, TIZE€ HEOOXOAMMO,
KAJIbKYJIITOPOM).

145.6.5.3. IlpeaqmeTHBIE pe3yabTaThl OCBOCHHS IPOrPaMMBbI Y4EOHOTO Kypca K KOHILY
oOyuenus B 9 knacce.

3HaTh TPUTOHOMETPUYECKHUE (PYHKIMU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOUIBIO
pa3IMyYHbIE 3JIEMEHTHI NMPSAMOYTOJBHOTO TPEYTrOJIbHUKA («PEIIEHUE MPSIMOYTOJIbHBIX
TPEYrojabHUKOBY»). HaxonuTe (C NOMOIIBIO KaJbKYJISATOpa) MJWHBI W YIJIBI
JUTSl HETAOJIMYHBIX 3HAYEHUH.

ITonp30BaThCs (bOpMyJ'IaMI/I NpUBCACHHUA W OCHOBHBIM TPUTOHOMCTPHYCCKHUM
TOXKACCTBOM OJId HaAXOXKIACHHUA COOTHOIICHUM MCXKAY TPUTOHOMCTPHUUCCKUMU
BCIIMYMHAaMHM.

Hcnonb30BaTh TEOpEMBI CHUHYCOB M KOCHHYCOB JUISI HAaXOXICHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHNE TPEYTOJILHUKOBY ), IPUMEHATH UX MIPHU PEIICHUH
F€OMETPUYECKUX 3a]1a4.

Brnagets mnoHsATHAMH TpeoOpa3oBaHUs MOJO0OHS, COOTBETCTBEHHBIX JJIEMEHTOB
noa00HbIX ¢uryp. [loap3oBaThbes cBoMCTBAaMU MO100MS MPOU3BOIBHBIX QUTYP, YMETh
BBIUUCTATh JUIMHBI M HAaXOJUTh YIJbl y MoA0OHBIX (uryp. IIpumeHnsTs cBoiicTBa
nmoxoous

B NpPAaKTHUYECKUX 3a7adax. YMETh MPUBOAMTH MPUMEPHl MOAOOHBIX (Uryp B
OKPYXAaIOIEM MHUPE.

[Tonp3oBaThCs TeOpEeMaMH O TIPOU3BEACHHM OTPE3KOB XOpPJ, O IPOU3BEICHUU
OTPE3KOB CEKYIIHMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMHy, MOHUMATh WX T€OMETPUUECKUNA M (PU3HUECKUNA CMBICIH,
OPUMEHATh UX B PEUIEHMM TIE€OMETPUYECKUX M (u3nyeckux 3anad. [IpumeHsaTh
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS UIMH U YIJIOB.



[Tonp3oBaThCs MCTOJZOM KOOPpAWMHAT Ha IUIOCKOCTHU, IPUMCHATH €I0 B PCIICHUU
IrCOMCTPHUUICCKUX U IIPAKTUICCKUX 3a1a4.

Brnaners moHATHSMU NPaBUIBHOTO MHOTOYTOJIbBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI
IYyTH OKPYKHOCTM U PaJUaHHON Mepbl yIila, YMETh BBIYUCIATH IUIOWIAAL KpyTra
U ero yacteu. [[puMeHsaTh nomy4yeHHbIe YMEHUS B MPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (WM HEHTPhI) CHMMETPUH (PUTYp, IPUMEHSATh ABUKEHUS IJIOCKOCTH B
MIPOCTENIINX CITydasix.

[IpuMeHsATh MOJy4YEHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJEIH
JUISL 3a7a4  peajbHOM JKU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHEM TOJ00MS ¥ TPUTOHOMETpHUUECKUX (YHKIMA (TOJIB3YACH,
/1€ HEOOXOAUMO, KAIBbKYJISITOPOM).

145.7. Pabouas nporpamMmma y4eOHOTO Kypca «BeposiTHOCTD
U CTAaTUCTHKa» B 7—9 Kjaccax (janee COOTBETCTBEHHO — MPOrpaMMa y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTUKA», YUEOHBII KypC).

145.7.1. ITosgscHuTenpHAA 3AITMCKA.

145.7.1.1. B coBpeMeHHOM IU(PPOBOM MUPE BEPOSITHOCTh M CTATUCTUKA TPHUOOPETAIOT
BCE OOJIBITYO 3HAYMMOCTD, KaK C TOUYKH 3pEHUS IPAKTUICCKUX MMPUIIOKEHNHN, TaK U UX
poii B 00pa3oBaHWM, HEOOXOAMMOM KaXIOMy ueloBeKy. Bospactaer uwmcio
npodeccuil, mpu OBIAJECHUNA KOTOPBIMU TpeOyeTcs Xopoias 6a3oBasi MOATOTOBKA B
o0JacTH  BEpPOSITHOCTM W CTAaTUCTUKH,  Takas  IOATOTOBKA  BaKHA
JUTSI IPOIOJKEHUST 00pa30BaHus U JUIsl YCIIENTHOM MPpodheCCHOHABHON Kapbephl.

Kaxnaplii 4enoBeK IMOCTOSSHHO NPHUHUMAET PENIEHUST Ha OCHOBE HMMEIOIINXCS
y HETO JTaHHBIX. A JUIT 000CHOBAHHOTO MIPHUHSTHS PELICHUS B YCIOBUAX HEIOCTATKA
WM U30bITKa MHQPOpPMAIIMKM HEOOXOJAMMO B TOM YHCIIE XOpOHIo cHopMHUpOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBILIJIEHUE.

Nmenno MOATOMY OCTpO BCTaja HEO0O0XOIUMOCTh chopmMupoBath
y o0yuaromuxcs QyHKIIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIOIIYIO B CE0sl B KAUECTBE
HEOTHEMJIEMOI COCTABIIAIONICH YMEHUE BOCIIPUHUMATD U KPUTUIECCKH aHAIM3UPOBAThH
uH(pOpMaIMIo, TIPEICTABICHHYIO B Pa3IMYHbIX (DOopMax, TOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX PEAbHBIX MIPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MIPOCTEHIIHE
BEPOSTHOCTHBIC pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH TPHUHIIMIIAMU cOOpa, aHan3a
W TIPENICTABIICHUS JAaHHBIX W3 PA3IMYHBIX cep KU3HMU OOIIecTBa W TOCYAapCTBA
npuodmaer oOyJarommxcss K OOIIECTBEHHBIM HHTepecaM. l3ydeHune OCHOB
KOMOWHATOPUKU pPa3BHBAET HABBIKM OpraHu3anuu mepedopa W mojacuéra yucia
BApUAHTOB, B TOM YHCJIC, B MPUKIATHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBAaMHU TECOPHH
rpadoB co3maét mareMaTudeckuil GyHIaMeHT s (GopMHpOBaHUS KOMIETCHIIUN



B obnactu uHPOpMATUKH U HU(PPOBBIX TexHOJIOTUH. [loMHMO 3TOTO, MPU NU3yUEeHUHU
CTaTUCTUKM M BEPOATHOCTH OOOTaIIAlOTCS MPEACTaBICHUS OO0y4yaroumxcs o
COBPEMEHHOM KapTHHE MUPa U METOJIaX €ro HccieloBanus, GopMupyeTcst HOHUMaHKE
PO  CTAaTUCTHUKM KaK HWCTOYHMKA COLMAJIbHO 3HAYMMOW HMHPOpMAIMU U
3aKJIa/IbIBAIOTCSI OCHOBBI BEPOSTHOCTHOT'O MBIIIICHHUS.

145.7.1.2. B COOTBETCTBUHU C JTaHHBIMHU IEISIMH B CTPYKType MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIETr0 0Opa3oBaHUS BbIJEICHBI
CelyIolue colepKaTelbHO-MeToanueckue JimHuu: «lIpencraBieHne TaHHBIX
MW OIucaTelibHas CTaTUCTUKA», «BeposSTHOCTH», «IIEMEHTHl KOMOWHATOPUKN,
«BBenenue B Teopuio rpadony.

Conepxxanne nunum «lIpencraBiieHre JaHHBIX U ONMCATEIbHAS CTATUCTUKA» CITYKUT
OCHOBOM i1 (OpPMUPOBAHUS HAaBBIKOB pabOThl C HH(pOpMaluend: OT YTEHUs
YW UHTEpHpeTalud HHPOpMalUH, MPEACTABICHHOW B Ta0IuUax, Ha IuUarpaMmmax
u rpadukax a0 cOopa, NpEACTaBICHUS M aHalu3a JaHHBIX C MCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CPEIHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyyaroluecsi ydarcs CUWThIBaTb W HHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATD,
apryMEHTUPOBaTh M KPUTUKOBAaTh IPOCTEUIINE TMIOTE3bl, Pa3MbIIUIATh HaJ
(akTOopamMu, BBI3BIBAIOIIMMUA HW3MEHYMBOCTh, W OLICHMBaTh MX BIUSHHUE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IIPOLECCHI.

NHTYynTHBHOE TpPENCTABICHUE O CIYyYalHOW HW3MEHYMBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEW U TEHJICHUUW CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU ISl U3YYCHUS
TEOPUU BEPOATHOCTEW. bosploe 3HAYEeHHWE 37eCh MMEIOT NPAKTHYECKUE 3aJaHus,
B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMH.

[loHsiTHE BEPOSITHOCTH BBOJAMUTCS KaK Mepa MPaBAONOI00Ms CIy4allHOTO COOBITHS.
[Ipu wu3yueHunm Kypca oOydaroluecss 3HAKOMSTCS C MNPOCTEHIIMMU METOAaMU
BBIYHMCIICHUSI BEPOATHOCTEH B CIy4YalWHBIX SKCHEPUMEHTAX C PABHOBO3MO>XHBIMU
AJIEMEHTapHBIMU UCXO0JIaMH, BEPOSTHOCTHBIMU 3aKOHAMH, MMO3BOJISIOIIMMH CTaBUTh U
pemate Oosiee CIOXHBIE 337aud. B Kypc BXOAAT HaydajgbHbIE MPEICTABICHUS O
CIly4ailHbIX BEJIMYMHAX
Y X YHCJIOBBIX XapaKTEPUCTUKAX.

Taxxe B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYarolIuXxcs
C MHOKECTBAMHM W OCHOBHBIMHU OIIEpallMsIMH HaJ MHOKECTBAMH, PACCMATPHUBAIOTCS
MpUMEpPbl MPUMEHEHUs Uil PElleHUs 3a]ad, a TaKKe HCIOJIb30BaHUS B JPYTrHX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

145.7.1.3. B 7-9 «knaccax wusydaercsi Kypc «BeposSTHOCTH U CTaTHUCTHKay,
B KOTOPBIN BXOIAT pa3zeinsl: «lIpencraBienne TaHHBIX U ONTUCATENbHAS CTATUCTHKAY,
«BeposaTHoCThY», «DIIeMEeHTH KOMOMHATOPUKIY, «BBenenne B Teopuro rpadoBy.



145.7.1.4. O0miee 4ncno 4acoB, PEKOMEHOBAHHBIX TSI M3Y4YEHUST Y4eOHOTO Kypca
«BeposiTHOCTh U cTatucthka», — 102 yaca: B 7 kitacce — 34 ydaca (1 vac B Hezgento),
B 8 kiacce — 34 yaca (1 gac B Hezeno), B 9 knacce — 34 yaca (1 gac B Hefienio).

145.7.2. Conepsxanue o0y4yeHus B 7 Kjacce.

[IpencraBieHne AaHHBIX B BUJE TAaONHUII, qUarpamm, rpadukoB. 3anolHeHHe TabIull,
YTEHHE U TTIOCTPOCHHUE JUarpaMM (CTOJOMKOBBIX (CTOJI0YATHIX) U KPYTOBBIX). UTeHHe
rpaduKoOB peanbHBIX TpolieccoB. I3Bneduenue wuHbOpMAUU U3 JIUArpaMM
¥ TaOJHII, UCTIOJIb30BaHNE U MHTEPIPETAIUs JAHHBIX.

OnucarenpHasi CTaTHCTHKA: CcpemHee apudMeTHYecKoe, MeIuaHa, pa3Mmax,
HauOoJbIlIeE W HaWMEHbBIIIEe 3HAYeHUs HaOopa YHCIOBBIX JaHHBIX. [IpuMeps
CIIy4YaliHOM U3MEHYHUBOCTH.

CnyyailHblli 3KCIEpUMEHT (OMBIT) U Ciay4ailHoe coObiTue. BeposiTHOCTh M yacToTa.
Ponb ManoBepOSATHBIX M NPAKTUYECKHU JIOCTOBEPHBIX COOBITUHA B MPUPOJAE U B
oOmectBe. MoHeTa U UrpajibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepminna, pedbpo. CreneHp BepuiuHbl. Yucno pédep u cymmapHas CTEICHb
BepinH. [IpencraBnenue o cBsznoctu rpada. Lenu u mukist. [yt B rpadax. O6xon
rpada (sinepoB myTh). [IpencraBienue o6 opueHnTupoBanHoM rpade. Pemenue 3anau
C ToMoIIIbIo rpadoB.

145.7.3. Coneprxanne o0ydeHus B 8 Kiacce.
[IpeacraBnenue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOXeCTBO, JIEMEHT MHOKECTBa, MOAMHOXKECTBO. Omnepariuu HaJl MHOXXECTBAMMU:
o0beIMHEHUE, TIepeceucHue, qonoHeHrue. CBOMCTBaA omnepanuid HajJl MHOXKECTBAMH:
MepEMECTUTENBHOE, coueTaTeabHoe, pacrnpeeauTeabHoe, BKJIFOUEHHS.
Hcnonb3oBanre rpaduieckoro mpeacTaBiICHUs MHOKECTB JIJII OIMHMCAHUS pealbHBIX
MIPOIIECCOB U SBJICHUH, TP PEILICHUH 3a]1a4.

W3mepenue paccemBaHus TaHHBIX. J[ucniepcrs U CTaHIAPTHOE OTKJIOHGHUE YHCIIOBBIX
HaOopoB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITUS ciay4aiiHoro ombita. CiydaiiHple coObiTusa. BepositTHocTH
coObITHI. OMBITH ¢ PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUAMU. ClydailHbIN
BbI0OD. CBsI3b MEXy MaJOBEPOSATHBIMHU U MPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU
B MIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoOMCTBa [J€pEBbEB: E€AMHCTBEHHOCTh IyTH, CYLIECTBOBAHUE BHCSYEH
BEPILUHBI, CBA3b MEXIY YMCIOM BEpIIMH U uyuciaoM pédep. IIpaBmiio ymHOKEHUS.
Pemenue 3amau ¢ moMoribio rpados.



[IpotuBononoxusie coObiTusA. Juarpamma Oiinepa. OObenuHEHUE U TIEpPECEUCHHE
coOpiTuii. HecoBmecTHbie coObITHSI. DOpMyTa CIOKEHUS BEPOATHOCTEH. Y CIIOBHAsS
BeposATHOCTh. IlpaBuno ymuoxenus. HezaBucumbie coObiTus. IlpencraBienue
JKCIIEpUMEHTa B BHUJE JepeBa. PelleHue 3a7ady Ha HAXOXKIEHUE BEPOSITHOCTEU C
IOMOILBIO IEPEBA CIIyYalHOTO IKCIIEPUMEHTA, IHarpaMMm Duiepa.

145.7.4. Conepxanue o0yueHus B 9 kiacce.

[IpeacraBnenre NaHHBIX B BHJAE TaONWIl, JUarpaMm, TpaduKoOB, WHTEPIPETAIUS
TaHHBIX. YTEeHUE U MOCTPOCHHE TAOIHII, TUArpaMM, TPA(PUKOB MO PeaTbHBIM JaHHBIM.

[lepectanoBku u pakropuan. Couetanus u unucio couetanuid. TpeyrompHuk [lackans.
Pemenue 3aa4 ¢ ncnosib30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposATHOCTh. CiywaliHblii  BbIOOp TOYKM U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

UcneiTanne. Yenex m Heymaua. Cepuss ucnblTaHuid 10 nepBoro ycmexa. Cepus
ucneiTanuii bepuymiu. BeposarHoctu coObITHiT B cepun ucnibiTaHuii bepryiu.

CiydaiiHas BEJIMYMHA M PACIPEEIICHUE BEPOATHOCTEN. MaTeMaTu4ecKkoe OKHUIaHNue
u pucnepcus. [Tpumepsl MaTeMaTnyecKoro OKuIaHusl Kak TEOPETHYECKOTO CPETHErO
3HAUYEHHUS BEIMYMHBL. MareMaThuyeckoe OXHUAaHWEe U JUCHEPCHs CIy4dalHOM
BEJIMYMHBI «UHCIIO YCIIEXOB B CEPUM UCTBITAaHNUN bepHymm».

[Tonsatue o 3akoHe OonbIIMX uuces. M3MepeHne BEpOSITHOCTEN C TOMOIIBIO YaCTOT.
Ponp 1 3HaueHne 3aKkoHa OOJIBIINX YKCET B IPUPOE U OOIIECTBE.

145.7.5. IlpeameTHble  pe3yabTaThl OCBOCHHUS MPOrpaMMbl  yd4eOHOro  Kypca
«BeposTHOCTh U CTATHUCTUKA.

145.7.5.1. TlpenmeTHbIe pe3yJIbTaThl OCBOSHUS MMPOTPAMMBI yU€OHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Yurate uHOpMalnio, MpeACTaBICHHYIO B Ta0INIIaX, HA AUarpaMMax, IpeCTaBIsITh
JaHHble B BHUAE TaOJUI, CTPOUTHh JUArpaMmbl (CTOJIOMKOBBIE (CTOJIOYATHIE) H
KpYTOBbI€) IO MacCUBaM 3HAYEHUH.

OnuceIBaTh U WHTEPIPETUPOBATH pPEATbHBIC UYHCIOBBIC JAHHBIC, MPEACTaBICHHBIC
B Ta0nuIlax, HA AUarpaMMmax, rpagukax.

Hcnone3oBarth A1 OIMHMCAaHUA OAHHBIX CTAaTHUCTHUYCCKUC XAaPaKTCPHUCTUKHU: CPCIHCC
apI/I(I)MeTI/I‘-IeCKOG, MEAHaHa, HauOoIbIlIee U HAUMEHBIIICE 3HA4YCHMA, pa3sMax.



HmeTs mpeacTaBiieHne O CIy4aiiHONM M3MEHYHMBOCTH HA MpHUMeEpax LEeH, PU3NIECKUX
BEJINYMH, AHTPOIIOMETPUYECKUX AAHHBIX, UMETh IPEICTABICHUE O CTATUCTHYECKON
YCTOWYUBOCTH.

145.7.5.2. TlpenmeTHBIC PE3yabTaThl OCBOSHUSI ITPOTPAMMbl Y4€OHOTO Kypca K KOHITY
oOyueHus B 8 KJacce.

W3Bnekate U mpeoOpa3oBbIBaTh WH(OpPMAIIUIO, MPEACTABICHHYIO B BHIE TaOJMII,
auarpamm, rpadukoB, MPeICTaBIATh JaHHBIE B BUJIE TAaOIHII, TUarpamm, rpauKoB.

OnuchIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKa3aTeNe: CpeIHIX 3HAaUeHUH U
Mep paccenBaHusA (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKIOHEHUE).

HaxomuTeh ~ 4acToThl ~ YHMCHOBBIX  3HAYEHUU U YacTOTHI COOBITHUH,
B TOM YHCJIE TIO pe3yJIbTaTaM U3MEPEHUN U HAOJIIOICHUM.

HaXO,Z[HTI) BCPOATHOCTHU CJ'Iy‘-IaI‘/JIHBIX COOBITHI B OIIbITaX, 3HasA BCPOATHOCTHU
QJICMCHTAPHBIX CO6BITHI>1, B TOM 4YHCJIC B OIblITaX € PaBHOBO3MOXHbBIMU
QJICMCHTApPHBIMHU COOBITHSIMH.

Hcnonb30Bathk rpaduyeckre MOJENN: AEPEBO CIyYaHOI0 3KCIEPUMEHTA, THAr PAMMBI
Dlinepa, ynuciaoBas npsmasi.

OHepHpOBaTI) IMOHATUAMU: MHOXCCTBO, IIOAMHOXCCTBO, BBIIIOJHATE OIICpAllnA
HaJdI MHOXCCTBaAMU: O6’beI[I/IHeHI/Ie, IIEPpCCCYCHUC, OOIIOJIHCHHUC, IICPCUUCIIATH
QJICMCHTBLI MHOKCCTB, IPUMCHATD CBOMCTBA MHOKECTB.

Ucnonb3oBath Tpaduyueckoe MpecTaBICHUE MHOXKECTB M CBSI3€M MEXIYy HUMHU
JUISl ONTMCAHUS TIPOIIECCOB U SIBJICHUM, B TOM YHUCJIE MPU PELICHUU 3ajJad U3 JIPYTrux
y4€OHBIX MPEMETOB U KYPCOB.

145.7.5.3. TlpenmeTHbIe pe3ysIbTaThl OCBOSHUS MMPOTPAMMBI yU€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekatb u mpeoOpa3oBbIBaTh WHGOPMAIUIO, NPEICTABICHHYIO B Pa3IMYHBIX
WMCTOYHUKAX B BUAE TaONWIl, Tuarpamm, rpaukoB, MPEICTaBISITh IaHHBIC B BHUJC
Ta0NuIl, TUarpaMm, rpauKoB.

Pematp  3amaum OpraHuM30BaHHBIM  TIepeOOpPOM  BapUaHTOB, a  TaKXKe
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HMcnonp30Bath omnucaTebHbBIC XapaKTCPUCTUKN OJIs1 MACCHUBOB UYHMCIIOBBIX JaHHBIX,
B TOM 4YHUCJIC CPCIHHC 3HAYCHHA U MCPEI paCCCUBAHMA.

Haxonuth 4acTtoThl 3HAYEHHH M YacTOThl COOBITHS, B TOM YHCIE TMOJIb3YSACh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.



HaxoauTh  BEpOSTHOCTH  CIy4aliHBIX  COOBITMH B  M3YYEHHBIX  OMbBITaX,
B TOM YHCJI€ B OIBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUIX
UCIIBITAHUM 10 IIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

HNmetsn MMpeaAcCTaBJICHUC O CﬂyqaﬁHOfI BCIIMYMWHC U O paCIIpCACICHUU BCpOHTHOCTeﬁ.

HmeTs npecTaBiieHre 0 3aKOHEe OOJIBITNX YUCEIT KaK O MPOSIBIICHUN 3aKOHOMEPHOCTH
B CIy4alHOH WM3MEHYMBOCTH W O pOJM  3aKOHa  OOJNBIIMX  YHCEl
B IIPUPO/IE U OOITICCTRE.

ITIOYPOUHOE INIAHUPOBAHUE

5 KJIACC

o KomnuectBo yacos Tara DJeKTPOHHbIE

n/ Tema ypoka B Kontposne  IlpakTuie  p3yye wnposbie

o | HEre — e 00pa3oBaTe/IbHbIE

" paboter  paboteI pecypebl

JlecsaTuunast
cucTema

| | CHHCIeHHA. 1 https://m.edsoo.ru/4a
Psn a41d43
HaATYypaJIbHBIX
qucen
JlecsaTuunast
crcrema

, | CHMCIEHUS. 1 https://m.edsoo.ru/f4
Psn fdded8
HaATypaJIbHBIX
qHCen

3 HarypasnbHbrit 1 https://m.edsoo.ru/68
psin. HYucio 0 a3d9a9

4 HarypaibHblii 1 https://m.edsoo.ru/7a
psaa. Yucio 0 d83915



https://m.edsoo.ru/4aa41d43
https://m.edsoo.ru/4aa41d43
https://m.edsoo.ru/f4fdded8
https://m.edsoo.ru/f4fdded8
https://m.edsoo.ru/68a3d9a9
https://m.edsoo.ru/68a3d9a9
https://m.edsoo.ru/7ad83915
https://m.edsoo.ru/7ad83915

Harypanbubie

g  HCiaHa https://m.edsoo.ru/12
KOOPJIWHATHOM f5c2¢c5
psAMON
Harypanbhbie

g mHcmana https://m.edsoo.ru/11
KOOPJAMHATHOMN 894aab
MIPSIMOU
Harypanbubie

,  UHCTaHa https://m.edsoo0.ru/72
KOOPJIMHATHOM 12aaf5
PSAMON
CpaBHenue,

g  OKpyryeHHe https://m.edsoo.ru/la
HaTypaJbHBIX 81a723
qucell
CpaBHeHue,

g OKpyrieHue https://m.edsoo.ru/9d
HaATYypaJIbHBIX 63e166
qucell
CpaBHeHue,

10 OKpyriemue https://m.edsoo.ru/a6
HATYpaIbHbIX d3lel5
yucen
CpaBHenue,

11 OKpyrienue https://m.edsoo.ru/fc
HaTypaJbHBIX 3c515e
qucell
CpaBHeHue,

1p OKpyrienue https://m.edsoo.ru/8e
HATYPaJTbHBIX d2fa96
qucen

13 Apudmernuec https://m.edsoo.ru/f9

KHeE JEUCTBUA

e7bbcb



https://m.edsoo.ru/12f5c2c5
https://m.edsoo.ru/12f5c2c5
https://m.edsoo.ru/11894aa6
https://m.edsoo.ru/11894aa6
https://m.edsoo.ru/7212aaf5
https://m.edsoo.ru/7212aaf5
https://m.edsoo.ru/1a81a723
https://m.edsoo.ru/1a81a723
https://m.edsoo.ru/9d63e166
https://m.edsoo.ru/9d63e166
https://m.edsoo.ru/a6d31e15
https://m.edsoo.ru/a6d31e15
https://m.edsoo.ru/fc3c515e
https://m.edsoo.ru/fc3c515e
https://m.edsoo.ru/8ed2fa96
https://m.edsoo.ru/8ed2fa96
https://m.edsoo.ru/f9e7bbc6
https://m.edsoo.ru/f9e7bbc6

C
HaTypaJbHbIM
U YUCJIaMu

14

Apudmernuec
KHe JIeHCTBUSI
c
HaTypaJIbHbIM
1 9HCJIaMH

https://m.edsoo.ru/14
28c2b2

15

16

17

Apudmetnuec
KHe IEeUCTBUS
C
HaTypaJIbHBIM
1 9HCJIaMH

Apudmeruuec
KHe IEeUCTBUS
C
HaTypaJbHbIM
1 YUCIIaMH

Apudpmernuec
KHE JEUCTBUA
c
HaTypaJIbHbIM
1 9HCJIaMH

https://m.edsoo.ru/aa
9696ee

https://m.edsoo.ru/bc
fe2cfd

https://m.edsoo.ru/7f
b9f2bl

18

19

Apudpmernuec
KHE JEUCTBUA
c
HaTypaJbHbIM
1 9uCJIaMH

Apudmernuec
KHE JEUCTBUA
C
HaTypaJIbHbIM
U YHUCJIaMU

https://m.edsoo.ru/a3
21c18e

https://m.edsoo.ru/d4
d1e979



https://m.edsoo.ru/1428c2b2
https://m.edsoo.ru/1428c2b2
https://m.edsoo.ru/aa9696ee
https://m.edsoo.ru/aa9696ee
https://m.edsoo.ru/bcfe2cfd
https://m.edsoo.ru/bcfe2cfd
https://m.edsoo.ru/7fb9f2b1
https://m.edsoo.ru/7fb9f2b1
https://m.edsoo.ru/a321c18e
https://m.edsoo.ru/a321c18e
https://m.edsoo.ru/d4d1e979
https://m.edsoo.ru/d4d1e979

20

CBolicTBa
HYJISI IPU
CIIOJKEHUH U
YMHOEHUH,
CBOMCTBa
€UHULIBI TIPU
YMHOXXEHUH

https://m.edsoo.ru/43
6e79eb

21

CBoiicTBa
HYJISI IPU
CJIOKEHUH U
YMHOXEHUH,
CBOMCTBA
€JIMHUIIBI TIPU
YMHOXEHUU

https://m.edsoo.ru/cl
7c6b65

22

[lepemecTuren
BHOE U
COYETATEIbHO
€ CBOMCTBA
CJIOKCHMS U
YMHOKEHUA,
pacrpenenuTe
JIbHOE
CBOMCTBO
YMHOXCHUS

https://m.edsoo.ru/71
a37349

23

[lepemecTuren
bHOE U
COYETaTEIbHO
€ CBOMCTBA
CJIOKCHMS U
YMHOKEHUS,
pacopenenuTe
JIbHOE
CBOMCTBO
YMHOKEHUS

https://m.edsoo.ru/7f
22196¢

24

[Tepemecturen
BHOE U
coueTaTeabHO

https://m.edsoo.ru/bd
42482f



https://m.edsoo.ru/436e79eb
https://m.edsoo.ru/436e79eb
https://m.edsoo.ru/c17c6b65
https://m.edsoo.ru/c17c6b65
https://m.edsoo.ru/71a37349
https://m.edsoo.ru/71a37349
https://m.edsoo.ru/7f22196c
https://m.edsoo.ru/7f22196c
https://m.edsoo.ru/bd42482f
https://m.edsoo.ru/bd42482f

€ CBOMCTBA
CJIOJKEHHUS U
YMHOXEHUS,
pacrpeenure
JIBHOE
CBOMCTBO
YMHOXEHUSI

25

Jenurenu n
KpaTHBIE
qyucia,
pa3i0KEHUE
4yHClia Ha
MHOXHUTEIU

https://m.edsoo.ru/c2
4adae?

26

Jenurenu u
KpaTHbIC
4yHcna,
pazJioKEeHHE
YHclia Ha
MHOXUTEIU

https://m.edsoo.ru/28
cc3ccc

Jenurenu n

KpaTHbIC
57 MCIA, https://m.edsoo.ru/5f
pasoKeHUe 8492h6
qucCjia Ha
MHOXUTCIIN
Jlenenue ¢ https://m.edsoo.ru/c9
28
OCTaTKOM 4657ca
29 Jlenenue ¢ https://m.edsoo.ru/ea
OCTaTKOM 769c8d
IIpocteie u .
https://m.edsoo.ru/69
30 cocraBHBIC

quciia

ffbd69


https://m.edsoo.ru/c24a4ae2
https://m.edsoo.ru/c24a4ae2
https://m.edsoo.ru/28cc3ccc
https://m.edsoo.ru/28cc3ccc
https://m.edsoo.ru/5f8492b6
https://m.edsoo.ru/5f8492b6
https://m.edsoo.ru/c94657ca
https://m.edsoo.ru/c94657ca
https://m.edsoo.ru/ea769c8d
https://m.edsoo.ru/ea769c8d
https://m.edsoo.ru/69ffbd69
https://m.edsoo.ru/69ffbd69

[IpocTeie n

https://m.edso0.ru/66

31 cocraBHBIC f7hd6e
yucna
[Ipu3Haku _
https://m.edsoo.ru/f9
32 IeIuMOCTH Ha 1db188
2,5,10,3,9
[Ipu3Haku .
https://m.edsoo.ru/35
33  1enuMocTH Ha 9cbddb
2,5,10,3,9
Yucnosble
g4 BPIPAKCHH; https://m.edsoo.ru/c2
TIOPSIJIOK 15a31b
JIEVCTBHI
YHucnoseie
g5 BPIPAKCHIUSL; https://m.edsoo.ru/f5
MOPSTIOK ee99ee
JNEUCTBUN
YHucnoselie
3g BPIPAKEHUS, https://m.edsoo.ru/36
TIOPSIJIOK 138hb66
JEUCTBUN
Pemenue
TEKCTOBBIX
3a7a4 Ha BCE _
37 apudmerneck https://m.edsoo.ru/7c

38

He JIeUCTBUS,
Ha JIBVKCHUE
Y MOKYTIKU

Pemenue
TEKCTOBBIX
3aJ1a4y Ha BCE
apuPpMETHIECK
He AeHCTBUS,

5ea5b4

https://m.edsoo.ru/12
9931dc



https://m.edsoo.ru/66f7bd6c
https://m.edsoo.ru/66f7bd6c
https://m.edsoo.ru/f91db188
https://m.edsoo.ru/f91db188
https://m.edsoo.ru/359cbd4b
https://m.edsoo.ru/359cbd4b
https://m.edsoo.ru/c215a31b
https://m.edsoo.ru/c215a31b
https://m.edsoo.ru/f5ee99ee
https://m.edsoo.ru/f5ee99ee
https://m.edsoo.ru/36138b66
https://m.edsoo.ru/36138b66
https://m.edsoo.ru/7c5ea5b4
https://m.edsoo.ru/7c5ea5b4
https://m.edsoo.ru/129931dc
https://m.edsoo.ru/129931dc

Ha IBHMKCHUE
Y MIOKYTIKH

39

40

41

Pemenue
TEKCTOBBIX
3aja4 Ha BCE
apudmeTnyeck
He JeUCTBUS,
Ha JIBMOKCHHE
U TIOKYIIKH

Pemenue
TEKCTOBBIX
3a/1a4 Ha BCe
apu(pMeTHIECK
1€ JCHCTBUS,
Ha JBUKCHUE
U TIOKYTIKU

Pemenue
TEKCTOBBIX
3aJ1a4 Ha BCe
apupmMeTuyecK
He JCHCTBUS,
Ha JIBMKCHHC
U TIOKYTIKH

https://m.edsoo.ru/28
fa568c

https://m.edsoo.ru/67
f2751f

https://m.edsoo.ru/1f
ffcd7a

42

43

Pemenue
TEKCTOBBIX
3aJ1a4d Ha BCE
apupMETHIECK
He JIeUCTBUS,
Ha JBMKCHHE
Y TIOKYIIKH

KonTposbHas
paboTa 1o
TeEME
"HatypanbHbie
qyucia v HyJp"

https://m.edsoo.ru/ac
dac62b

https://m.edsoo.ru/2a
8b416b



https://m.edsoo.ru/28fa568c
https://m.edsoo.ru/28fa568c
https://m.edsoo.ru/67f2751f
https://m.edsoo.ru/67f2751f
https://m.edsoo.ru/1fffcd7a
https://m.edsoo.ru/1fffcd7a
https://m.edsoo.ru/acdac62b
https://m.edsoo.ru/acdac62b
https://m.edsoo.ru/2a8b416b
https://m.edsoo.ru/2a8b416b

44

45

Touka,
npsamas,
OTPE30K, JIyY.
Jlomanas

N3mepenne
JUTAHBI
OTpe3Ka,
METPUYECKHUE
€ IMHHULIBI
VU3MEpEHUS
JUTAHBI

https://m.edsoo.ru/9e
aabfda

https://m.edsoo.ru/5¢
618796

46

47

N3mepenue
JUTHBI
OTpe3Ka,
METPUYECKUE
€AUHULIBI
WU3MEPEHNUS
JUTHBI

OKpY>XHOCTb U
KpyT

https://m.edsoo.ru/ce
379228

https://m.edsoo.ru/4d
86a815

48

49

50

OKpY>KHOCTb U
KpyT

[IpakTrueckas
paboTa 1o
TeEME
"I[Toctpoenue
y30pa u3
OKpYXHOCTEN"

Yromn.
[Tpsamon,
OCTPBIH,
TyIIOH U
Pa3BEPHYTHIN
YTJIbI

https://m.edsoo.ru/14
135e59

https://m.edsoo.ru/61
23318a

https://m.edsoo.ru/23
7b4826



https://m.edsoo.ru/9eaa5fda
https://m.edsoo.ru/9eaa5fda
https://m.edsoo.ru/5c6f8796
https://m.edsoo.ru/5c6f8796
https://m.edsoo.ru/ce379228
https://m.edsoo.ru/ce379228
https://m.edsoo.ru/4d86a815
https://m.edsoo.ru/4d86a815
https://m.edsoo.ru/14135e59
https://m.edsoo.ru/14135e59
https://m.edsoo.ru/6123318a
https://m.edsoo.ru/6123318a
https://m.edsoo.ru/237b4826
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eb6967

https://m.edsoo.ru/33
59eadba

https://m.edsoo.ru/66
f71cd6



https://m.edsoo.ru/c144ca14
https://m.edsoo.ru/c144ca14
https://m.edsoo.ru/16eb6967
https://m.edsoo.ru/16eb6967
https://m.edsoo.ru/3359ea5a
https://m.edsoo.ru/3359ea5a
https://m.edsoo.ru/66f71cd6
https://m.edsoo.ru/66f71cd6

3aJa4d Ha
npodu

15

15

15

Pemenue
TEKCTOBBIX
3aj1ad,
coJieprKaIlux
JpoOH.
OcHOBHBIC
3aJa4M Ha
Ipobu

KonTtponbsHas
paboTa 1o
TEME
"JlecaTuuHbIC
npodu”

MHororpanuu
KH.
N3o0paxkenue
MHOTOTPaHHUK
oB. Monenn
MPOCTPAHCTBE
HHBIX TeJ

https://m.edsoo.ru/5f
af65aa

https://m.edsoo.ru/9c
b1cf55

https://m.edsoo.ru/71
7984e4

15

15

MHororpanuu
KH.
N3o6paxenue
MHOT'OTPaHHUK
oB. Mojenu
MPOCTPAHCTBE
HHBIX TeJ

[IpsimoyrosbH
19171
napasuiesIeun
en, KyO.
Pa3Béprku
Ky0a u

https://m.edsoo.ru/d4
ed9c8a

https://m.edsoo.ru/47
273aae8



https://m.edsoo.ru/5faf65aa
https://m.edsoo.ru/5faf65aa
https://m.edsoo.ru/9cb1cf55
https://m.edsoo.ru/9cb1cf55
https://m.edsoo.ru/717984e4
https://m.edsoo.ru/717984e4
https://m.edsoo.ru/d4ed9c8a
https://m.edsoo.ru/d4ed9c8a
https://m.edsoo.ru/4727aae8
https://m.edsoo.ru/4727aae8

napauieeun
ena

15

15

15

[IpssMmoyroneH
19171
napasuiesIeun
el, KyO.
Pa3Béprku
Ky0a u
NapajuIeIIeTINI
ena

IIpakTrnueckas
paboTa 1o
TEME
"Pa3BépTka
Kyba"

O06bEM KyOa,
IPSIMOYTOJIBHO
ro
napasuIeIIeTIHII
ena

https://m.edsoo.ru/ee
c223f3

https://m.edsoo.ru/d9
7abbdl

https://m.edsoo.ru/ef
as5echs

15

15

16

O0BEM KyOa,
MPSIMOYTOJIbHO
ro
napasuIeTenu
ena

O0béM KyOa,
PSIMOYTOJIBHO
ro
napauIeIIeu
ena

O0béM KyOa,
PSIMOYTOJIEHO
ro
napasuIeNIeHIT
ena

https://m.edsoo.ru/41
96¢cbha2

https://m.edsoo.ru/8e
ef4c46

https://m.edsoo.ru/87
a3clb9



https://m.edsoo.ru/eec223f3
https://m.edsoo.ru/eec223f3
https://m.edsoo.ru/d97abbd1
https://m.edsoo.ru/d97abbd1
https://m.edsoo.ru/efa5ec55
https://m.edsoo.ru/efa5ec55
https://m.edsoo.ru/4196cba2
https://m.edsoo.ru/4196cba2
https://m.edsoo.ru/8eef4c46
https://m.edsoo.ru/8eef4c46
https://m.edsoo.ru/87a3c1b9
https://m.edsoo.ru/87a3c1b9

16

16

[loBTOpEHNE
OCHOBHBIX
TTOHSITHH U
METOI0B
Kypca 5
KJlacca,
00001IeHNE
3HaHUH /
Bceepoccuiicka
A
MIPOBEPOYHAS
pabora

Hrorosas
KOHTPOJIbHAs
pabora /
Bcepoccuiicka
s
MIPOBEPOYHAs
pabota

https://m.edsoo.ru/fl
d166f7

https://m.edsoo.ru/d5
ba7fed

16

[loBTOpEHNE
OCHOBHBIX
TIOHSITUHN U
METOJIOB
Kypca 5
Kjacca,
000011IcHHE
3HAHUU

https://m.edsoo.ru/51
9b9819

16

IToBTOpEHUE
OCHOBHBIX
MOHSATUHN U
METO0B
Kypca 5
Kjacca,
000011IcHHE
3HAHUU

https://m.edsoo.ru/5¢c
814937



https://m.edsoo.ru/f1d166f7
https://m.edsoo.ru/f1d166f7
https://m.edsoo.ru/d5ba7fed
https://m.edsoo.ru/d5ba7fed
https://m.edsoo.ru/519b9819
https://m.edsoo.ru/519b9819
https://m.edsoo.ru/5c814937
https://m.edsoo.ru/5c814937

16

[loBTOpEHNE
OCHOBHBIX
MIOHSITUHN U
METO0B
Kypca 5
KJjacca,
00001IeHNE
3HAHUU

https://m.edsoo.ru/2b
a8lec?

16

[loBTOpEHNE
OCHOBHBIX
MIOHSITUHN U
METO0B
Kypca 5
Kjacca,
00001ICHHE
3HAHUU

https://m.edsoo.ru/f7
f73e6f

16

[loBTOpEHNE
OCHOBHBIX
MOHSATUHN U
METO0B
Kypca 5
Kjacca,
000011eHNE
3HAHUU

https://m.edsoo.ru/8e
26e7da

16

16

[loBTOpEHNE
OCHOBHBIX
MMOHSATUHN U
METOJIOB
Kypca 5
KJjacca,
00001IeHNE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX
MOHSITHH U
METOIO0B
Kypca S

https://m.edsoo.ru/f2
4bel2c

https://m.edsoo.ru/7f
dcc3be



https://m.edsoo.ru/2ba81ec2
https://m.edsoo.ru/2ba81ec2
https://m.edsoo.ru/f7f73e6f
https://m.edsoo.ru/f7f73e6f
https://m.edsoo.ru/8e26e7da
https://m.edsoo.ru/8e26e7da
https://m.edsoo.ru/f24be12c
https://m.edsoo.ru/f24be12c
https://m.edsoo.ru/7fdcc3be
https://m.edsoo.ru/7fdcc3be

Kjacca,
00001IeHNE
3HaHUH
[loBTOpEHNE
OCHOBHBIX
MMOHATUU U
17 wmeromoB 1 https://m.edsoo.ru/84
0 kypcas 5a5ba7
Kjacca,
00001IeHNe
3HAaHUU
OBIIEE
KOJIMYECTBO 170
YACOB IIO
[TPOI'PAMME
6 KJIACC
KonnuecTtBO yacon
o
Kourponr Ilpaktuue
n/  Tema ypoxa Bcee P P YIC s6pasosarenbhbie
II HUS
ro pecypchl
Apudmernuec
KHE JCUCTBUSI
. 1(\:/[HOF03Ha‘{HBI . https://m.edsoo.ru/ec
459e46
MU
HaTypajabHbIMU
YHUCIIaMHU
Apucdpmernuec
, KHe NCHCTBUS . https://m.edsoo.ru/42

C
MHOI'O3HaYHBI
MU

fbod7c



https://m.edsoo.ru/845a5ba7
https://m.edsoo.ru/845a5ba7
https://m.edsoo.ru/ec459e46
https://m.edsoo.ru/ec459e46
https://m.edsoo.ru/42fb9d7c
https://m.edsoo.ru/42fb9d7c

HaTypaJlbHbIMU
YyucIaMu

Apudmernyec
KUE JCUCTBUS
C
MHOTO3HAYHbI
MU
HATypaJbHBIMU
YUCIIAMH

Apudpmernuec
KHE JECUCTBUSI
c
MHOI'03HAYHbI
MU
HATypaJIbHbIMU
YHUCcJIaMU

Apudmernuec
KHe JeHCTBHUSA
C
MHOT'O3HAYHBI
MU
HaTypaJIbHbIMHU
YHUCIAMU

https://m.edsoo.ru/ae
72f9cl

https://m.edsoo.ru/29
964ef8

https://m.edsoo.ru/98
9dd142

Apudpmernuec
KHe JeHCTBUSA
c
MHOTO3HAYHBI
MU
HaTypajlbHbIMU
YHUCIIaMHU

YucnoBbie
BBIpAKEHUS,
MOPSIJIOK
JICUCTBUM,
HCITOJIb30BaHH
€ CKOOOK

https://m.edsoo.ru/ed
722118

https://m.edsoo.ru/23
9432df



https://m.edsoo.ru/ae72f9c1
https://m.edsoo.ru/ae72f9c1
https://m.edsoo.ru/29964ef8
https://m.edsoo.ru/29964ef8
https://m.edsoo.ru/989dd142
https://m.edsoo.ru/989dd142
https://m.edsoo.ru/e4722118
https://m.edsoo.ru/e4722118
https://m.edsoo.ru/239432df
https://m.edsoo.ru/239432df

10

11

12

13

14

YucnoBbie
BBIPAKCHUS,
MOPAZIOK
JICUCTBUM,
HUCIOJIb30BaHU
€ CKOOOK

YucnoBbie
BBIPAKECHUS,
MOPSTIOK
JICHCTBUI,
HCIIOJIb30BAHU
€ CKOOOK

YucnoBbie
BBIPAXKEHUS,
MOPSITIOK
JICHCTBUI,
HCIIOJIb30BAHU
€ CKOOOK

YucnoBbie
BBIpaKCHHS,
MTOPSIIOK
JICCTBUM,
HCIIOJIb30BaHU
€ CKOOOK

Okpyrienue
HaTypaJIbHBIX
qucen

Oxpyrnenue
HaTypaJbHBIX
qucell

Oxpyrnenue
HaTypaJIbHbIX
qucel

https://m.edsoo.ru/b4
cblle5

https://m.edsoo.ru/35
8e3cch

https://m.edsoo.ru/6a
6fac8b

https://m.edsoo.ru/47
945a72

https://m.edsoo.ru/32
88e64a

https://m.edsoo.ru/4e
295d8f

https://m.edsoo.ru/al
2ee3ee



https://m.edsoo.ru/b4cb11e5
https://m.edsoo.ru/b4cb11e5
https://m.edsoo.ru/358e3ccb
https://m.edsoo.ru/358e3ccb
https://m.edsoo.ru/6a6fac8b
https://m.edsoo.ru/6a6fac8b
https://m.edsoo.ru/47945a72
https://m.edsoo.ru/47945a72
https://m.edsoo.ru/3288e64a
https://m.edsoo.ru/3288e64a
https://m.edsoo.ru/4e295d8f
https://m.edsoo.ru/4e295d8f
https://m.edsoo.ru/a12ee3ee
https://m.edsoo.ru/a12ee3ee

15

16

Jlenutenu n
KpaTHbIC
YyHpca;
HanOOJIBIIHI
o0
JIeJINTEIb U
HauMCHBIIIEE
ob1mee
KpaTHOE

Jenurenu n
KpaTHBIE
YHCIIa;
HauOOJILIIHNI
o0
JICJINTEIIb U
HauMeHbIIIee
oO1tee
KpaTHOE

https://m.edsoo.ru/a3
12d364

https://m.edso0.ru/26
45d347

17

Jenurenu n
KpaTHBIE
YyHpca;
HanOOJILIIHI
o0
JIEJINTEIIb U
HauMeHbIIIee
obmiee
KpaTHOE

https://m.edsoo.ru/ff
3b4329

18

Jenurenu n
KpaTHBIC
YHCIa;
HanOOJILIINN
00U
JIETUTENDb U
HaMEHBIIICe
oO11iee
KpaTHOE

https://m.edsoo.ru/fc
162777



https://m.edsoo.ru/a312d364
https://m.edsoo.ru/a312d364
https://m.edsoo.ru/2645d347
https://m.edsoo.ru/2645d347
https://m.edsoo.ru/ff3b4329
https://m.edsoo.ru/ff3b4329
https://m.edsoo.ru/fc762777
https://m.edsoo.ru/fc762777

19

Jlenutenu n
KpaTHbIC
YyHpca;
HanOOJIBIIHI
o0
JIeJINTEIb U
HauMCHBIIIEE
ob1mee
KpaTHOE

Jenurenu n

https://m.edsoo.ru/ec
1bcel3

KpaTHbBIC
qucCIa;
20 ggmﬁ?mw https://m.edsoo.ru/bb
- daf72f
ACJIIUTCIIb U
HAUMCHBIIICC
ob1ee
KpaTHOE
21 feiﬁﬁofb https://m.edso0.ru/66
Y 2cAcff
IIPOU3BEACHUS
29 feiﬁﬁofb https://m.edsoo.ru/64
Y f2b6b7
IIPOU3BEIACHUSI
Jlenenue ¢ https://m.edsoo.ru/7d
23
OCTaTKOM a98eff
24 Henenue ¢ https://m.edsoo.ru/29
OCTAaTKOM 95dd13
o5 Petuerie https://m.edsoo.ru/e7
TCKCTOBBIX 64fe94
3a1a4
Pemeriite https://m.edsoo.ru/7b
26 TEKCTOBBIX

3aaad

1d438f



https://m.edsoo.ru/ec1bce13
https://m.edsoo.ru/ec1bce13
https://m.edsoo.ru/bbdaf72f
https://m.edsoo.ru/bbdaf72f
https://m.edsoo.ru/662c4cff
https://m.edsoo.ru/662c4cff
https://m.edsoo.ru/64f2b6b7
https://m.edsoo.ru/64f2b6b7
https://m.edsoo.ru/7da98eff
https://m.edsoo.ru/7da98eff
https://m.edsoo.ru/2995dd13
https://m.edsoo.ru/2995dd13
https://m.edsoo.ru/e764fe94
https://m.edsoo.ru/e764fe94
https://m.edsoo.ru/7b1d438f
https://m.edsoo.ru/7b1d438f

Penienue

https://m.edsoo.ru/b8

27 TEKCTOBBIX 1 adbbba
3aaa4
28 TP:;E?;PBI:IX 1 https://m.edsoo.ru/18
8e784f
3aaa4
29 TP:;E?;PBI:IX 1 https://m.edsoo0.ru/c6
12fd61
3aaa4
KonTponbHnas
pabora no https://m.edsoo.ru/ec
30 Teme 1
" 3832e5
HarypanbHbie
yucna"
[lepnieHuKyIsI https://m.edsoo.ru/93
31 1
PHBIE TIPSIMBIE fe5ed3
39 [Meprienaukyns 1 https://m.edsoo.ru/95
pHBIC TIPSIMBIE 509468
33 [TapannenbHbIe 1 https://m.edsoo.ru/d8
PSIMBIC c7863f
[TapanienbHble https://m.edsoo.ru/74
34 1
psIMbIE abb3aa
Paccrosnue
MEXAY IByMsI
TOYKaMU, OT
TOYKH JI0 https://m.edsoo.ru/18
35 g 1
MPSIMOM, ITTMHA 51fcf9
MaplIpyTa Ha
KBaJIpaTHOU
CEeTKe
Paccrosinue
36 MeKIy IByMs | q https://m.edsoo.ru/el

TOYKaMH, OT
TOYKH J10

721d37



https://m.edsoo.ru/b8adbbb4
https://m.edsoo.ru/b8adbbb4
https://m.edsoo.ru/188e784f
https://m.edsoo.ru/188e784f
https://m.edsoo.ru/c612fd61
https://m.edsoo.ru/c612fd61
https://m.edsoo.ru/ec3832e5
https://m.edsoo.ru/ec3832e5
https://m.edsoo.ru/93fe5ed3
https://m.edsoo.ru/93fe5ed3
https://m.edsoo.ru/955d9468
https://m.edsoo.ru/955d9468
https://m.edsoo.ru/d8c7863f
https://m.edsoo.ru/d8c7863f
https://m.edsoo.ru/74a6b3aa
https://m.edsoo.ru/74a6b3aa
https://m.edsoo.ru/1851fcf9
https://m.edsoo.ru/1851fcf9
https://m.edsoo.ru/e1721d37
https://m.edsoo.ru/e1721d37

37

38

IIPSIMOU, JUIMHA
MapIpyTa Ha
KBaJpaTHOMN
CETKE

Paccrosaue
MEKy ABYMS
TOYKaMH, OT
TOYKH J10
IIPSIMOU, JUTMHA
MapuipyTa Ha
KBaJpaTHOMN
CEeTKE

OOBIKHOBEHHA
s Ipo0b,
OCHOBHOE
CBOKMCTBO
1po0w,
COKpalllCHHE
npooeit

https://m.edsoo.ru/15
8572ad

https://m.edsoo.ru/79
accbef

39

40

OOBIKHOBEHHA
g Ipo0Bb,
OCHOBHOE
CBOMCTBO
J1poow,
COKpaIIlCHHE
npo0eit

OOBIKHOBEHHA
s TpOOBb,
OCHOBHOE
CBOMCTBO
1poow,
COKpAIIICHUE
npooeit

https://m.edsoo.ru/5f
62f76e

https://m.edsoo.ru/7b
e7c98e

41

OOBIKHOBEHHA
s Ipo0OBb,
OCHOBHOE

https://m.edsoo.ru/28
cff8ca



https://m.edsoo.ru/158572ad
https://m.edsoo.ru/158572ad
https://m.edsoo.ru/79accbef
https://m.edsoo.ru/79accbef
https://m.edsoo.ru/5f62f76e
https://m.edsoo.ru/5f62f76e
https://m.edsoo.ru/7be7c98e
https://m.edsoo.ru/7be7c98e
https://m.edsoo.ru/28cff8ca
https://m.edsoo.ru/28cff8ca

42

43

44

45

46

CBOMCTBO
npoou,
COKpAIIICHUE
npo0eit

CpaBHeHue u
yHOpsiAOUUBaH
ue apooden

CpaBHeHue u
yIOpsSiAOUUBaH
ue npobeit

CpaBHeHUE U
yHopsiI0UMBaH
ue npobeit

JlecaTruHble
npodu u

MeTpuuecKas
CHUCTEMA MEP

JlecaTruHbIe
Ipodu u

MeTpHUYeCcKas
CHUCTEMA MEP

https://m.edsoo.ru/73
1c5ac?

https://m.edsoo.ru/ea
88b56e

https://m.edsoo.ru/9c
eed946

https://m.edsoo.ru/f2
ca68h9

https://m.edsoo.ru/c4
2aeddf

47

48

Apudpmernuec
KHe JeHCTBHUSA
c
OOBIKHOBEHHBI
MH U
ECATHYHBIMU
JpoOsSIMU

Apudmernuec
KHE JEUCTBUSI
c
OOBIKHOBEHHBI
MH U

https://m.edsoo.ru/94
8dddde

https://m.edsoo.ru/e7
31378c



https://m.edsoo.ru/731c5ac7
https://m.edsoo.ru/731c5ac7
https://m.edsoo.ru/ea88b56e
https://m.edsoo.ru/ea88b56e
https://m.edsoo.ru/9ceed946
https://m.edsoo.ru/9ceed946
https://m.edsoo.ru/f2ca68b9
https://m.edsoo.ru/f2ca68b9
https://m.edsoo.ru/c42aeddf
https://m.edsoo.ru/c42aeddf
https://m.edsoo.ru/948dddde
https://m.edsoo.ru/948dddde
https://m.edsoo.ru/e731378c
https://m.edsoo.ru/e731378c

ECATUYHBIMHU
JTpoOSIMU

49

50

Apudmernyec
KHeE JIEUCTBUA
c
OOBIKHOBEHHBI
MH U
JIECATUYHBIMHA
IpoOsSMU

Apudpmernuec
KHE JECUCTBUSI
c
OOBIKHOBEHHBI
MU U
NECATUYHLIMHU
TpoOsIMU

Apudmernuec
KHe JeHCTBHUSA
C

https://m.edsoo.ru/7c
7174al

https://m.edsoo.ru/47
1ffc98

https://m.edsoo.ru/a8

51 OOBIKHOBEHHBI 446136
MU U
ACCATUYHBIMU
IpoOSIMU
https://m.edsoo.ru/b7
52 OtHolICcHNE dc72¢6
https://m.edsoo.ru/7a
53 OrsomieHue c624d4
Jlenenue B _
54 1amrom https://m.edsoo.ru/79
A 6c64d9
OTHOUIICHUU
Jlenenue B _
https://m.edsoo.ru/ca
55 JaHHOM

OTHOIICHHUH

4732¢e2



https://m.edsoo.ru/7c7174a1
https://m.edsoo.ru/7c7174a1
https://m.edsoo.ru/471ffc98
https://m.edsoo.ru/471ffc98
https://m.edsoo.ru/a8d461a6
https://m.edsoo.ru/a8d461a6
https://m.edsoo.ru/b7dc72c6
https://m.edsoo.ru/b7dc72c6
https://m.edsoo.ru/7ac624d4
https://m.edsoo.ru/7ac624d4
https://m.edsoo.ru/796c64d9
https://m.edsoo.ru/796c64d9
https://m.edsoo.ru/ca4732e2
https://m.edsoo.ru/ca4732e2

56 Macmita0, https://m.edsoo.ru/ba

IIPOTIOPIIUS 466e52

Macira0, https://m.edsoo.ru/b4
o7

MIPOITOPIIHS 16dae?2

[ousitre https://m.edsoo.ru/c9
58

IpOIICHTA 9a5e34

[Toustue https://m.edsoo.ru/f8
59

MPOIICHTA e9flec

Brruncnenne

60

MIPOLIEHTA OT
BEJIMYMHBI U

BEJIMYUHBI 110
€€ IPOLECHTY

https://m.edsoo.ru/bc
2979a5

61

Brraucnenue
MPOLIEHTA OT
BEJIMUMHBI U
BEJIMUMHEBI 110
€€ IPOLIEHTY

https://m.edsoo.ru/64
85c7b5

62

63

Brruucnenue
MPOLICHTA OT
BEJIMUYMHBI U
BEJIMUMHEBI 110
€€ MPOLCHTY

Brruucnenue
MPOLIEHTA OT
BCJIMYUHBI U
BEJIMUMHBI 110
€€ MPOLCHTY

https://m.edsoo.ru/d1
8456ea

https://m.edsoo.ru/d8
351bc2

64

Pemienue
TEKCTOBBIX
3ajad,
CoZepIKaIUX
Ipoou u
MIPOLICHTHI

https://m.edsoo.ru/el
b17683



https://m.edsoo.ru/ba466e52
https://m.edsoo.ru/ba466e52
https://m.edsoo.ru/b416dae2
https://m.edsoo.ru/b416dae2
https://m.edsoo.ru/c99a5e34
https://m.edsoo.ru/c99a5e34
https://m.edsoo.ru/f8e9f1ec
https://m.edsoo.ru/f8e9f1ec
https://m.edsoo.ru/bc2979a5
https://m.edsoo.ru/bc2979a5
https://m.edsoo.ru/6485c7b5
https://m.edsoo.ru/6485c7b5
https://m.edsoo.ru/d18456ea
https://m.edsoo.ru/d18456ea
https://m.edsoo.ru/d8351bc2
https://m.edsoo.ru/d8351bc2
https://m.edsoo.ru/e1b17683
https://m.edsoo.ru/e1b17683

65

66

67

68

69

70

Pemienne
TEKCTOBBIX
3ajad,
coaepKalux
Ipoou u
MIPOIICHTHI

Pemienue
TEKCTOBBIX
3ajad,
COJZIepIKAIIUX
Ipodu u
MIPOLICHTHI

Pemenue
TEKCTOBBIX
3aj1ad4,
COJZIepIKAIUX
Ipodu u
MPOIICHTHI

Pemenue
TEKCTOBBIX
3aj1ad4,
coaepKaIux
Ipodu u
MPOIICHTHI

KonTpoisbHas
paboTa 1o
teme "[pobu"

OceBas
CUMMETPHSL.
LlenTpanbHas
CUMMETPHS

https://m.edsoo.ru/5e
5d1df8

https://m.edsoo.ru/fa
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8a2891
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OceBas
CUMMETPHUSL.
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CUMMETpPUS
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https://m.edsoo.ru/f6

72 CUMMETPHUYHBI 662916
X Guryp
. ?;;;I:;eiz; ’ https://m.edsoo.ru/69
Y 13bb97
X Guryp
[TpakTnyeckas
24 paboTta 1o https://m.edsoo.ru/f3
teme "OceBas 14785c
cummMmerpus’"”

CummMmerpus B

https://m.edsoo.ru/84

7 IIPOCTPAHCTBE 383dcb
IIpumenenue
OyKB JU1s1
3anucu https://m.edsoo.ru/a7
/6 MaremMaTu4ecK

77

78

79

UX BBIPAKECHUU
u
MPEJIOKEHUN

bykBeHHBIE
BBIPAKCHUS U
YHUCJIOBBIE
MOJICTAHOBKH

bykBeHHbIE
PaBEHCTBA,
HAXOXJICHUE
HEU3BECTHOTO
KOMITOHEHTa

bykBenHble
PABEHCTBA,
HaxXO0XJICHUE
HEWU3BECTHOT'O
KOMITOHEHTA

f6999f

https://m.edsoo.ru/72
4ae39d

https://m.edsoo.ru/24
95e369

https://m.edsoo.ru/91
b6dbdd
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80 ®dopmyibl 5f9273
https://m.edsoo.ru/58
81 ®dopmynbl eddoa?
YeToIpE€Xyrodb
HUK, TIPUMEPbI https://m.edsoo.ru/b9
82 .
YETHIPEXYTOJIb 76a422
HUKOB
[IpsimoyronbpH
1, KBAAPar: https://m.edsoo.ru/3d
83 cBoiicTBa
Taeerc
CTOPOH, YTJIOB,
IHaroHaJieu
[IpsimoyronbeH
84 ZI;((’);:?E: at https://m.edsoo.ru/fa
1d9féc
CTOPOH, YTJIOB,
IUaroHaJieu
N3mepenne
g5 YIUIOB. Bunsr https://m.edsoo.ru/c9
TPEYTOJIbHHKO bb689%e
B
N3mepenne
gg YIOB. Buner https://m.edsoo.ru/f7
TPEYTOIBHUKO 7e84d7
B
[Tepumerp :
87  MHOFOVIOLHI https://m.edsoo.ru/51
4 14bdsc
Ka
[Tepumerp :
https://m.edsoo.ru/bc
88 MHOroyroyibHH

Ka

e6a’65



https://m.edsoo.ru/795f927a
https://m.edsoo.ru/795f927a
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https://m.edsoo.ru/58edd9a2
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https://m.edsoo.ru/bce6a765
https://m.edsoo.ru/bce6a765

89 [Tnomans https://m.edsoo.ru/ad
burypsl ebd79b
90 [Tnomanp https://m.edsoo.ru/cd
burypsi bosfc7
DopmyJibl
01 E?; m;eilpa 1 https://m.edsoo.ru/34
Had 3dd2ce
[IPSAMOYTOJILHU
Ka
DopmyJIbl
92 Eip m;el;lpa 1 https://m.edsoo.ru/8d
oA 14fc27
PSMOYTOJIbHHU
Ka
[TpubnuxEéHno
€ U3MEpECHHE https://m.edsoo.ru/73
93
[UIOIIA TN dacb18
duryp
[IpakTueckas
pabora no https://m.edsoo.ru/c9
94 Teme
" e69e14
[Inomane
prraﬂ
KonTposbHnas
paboTa 1o
TEMC
N https://m.edsoo.ru/5¢
95 "BeIpaxeHus ¢ f664bf
OyKBaMHU.
®urypsl Ha
II0CKOCTH"
TRt — https://m.edsoo.ru/c3

bc48b2
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[lenbre yncna

https://m.edsoo.ru/f8
36eb18



https://m.edsoo.ru/a4ebd79b
https://m.edsoo.ru/a4ebd79b
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Llenbre yncna

https://m.edsoo.ru/f9
656a46
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Monyinb
Yyuca,
reOMETPUUECK
ast
UHTEpIpETALIN
ST MOIYJISI

https://m.edsoo.ru/c9
5cf112

10

Monynb
qyuca,
reOMETPUUIECK
as
MHTEPIPETALN
s MOIYJIA

https://m.edsoo.ru/a4
d9al2f

10

Monyinb
quca,
rEOMETPUYECK
as
MHTEpIIpETaLn
1 MOJTYJISt

https://m.edsoo.ru/f8
ec19b5

10

Monyinb
quca,
r€OMETPUYECK
as
MHTEpIIpETaLn
s MOJLYJISt

https://m.edsoo.ru/23
6e833b

10

Monyinb
qucia,
F€OMETPUUECK
as
WHTEPIIPETALIN
I MOJTYJISA

https://m.edsoo.ru/bd
fb4a8c

10

YucioBrle
MIPOMEKYTKHU

https://m.edsoo.ru/67
ef4d84
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https://m.edsoo.ru/a4d9a12f
https://m.edsoo.ru/f8ec19b5
https://m.edsoo.ru/f8ec19b5
https://m.edsoo.ru/236e833b
https://m.edsoo.ru/236e833b
https://m.edsoo.ru/bdfb4a8c
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IlonoxurensH

X YHUCCII

10 wicu https://m.edsoo.ru/25
5  oTpumaTeNbHBI 95df15
€ yucjia
[HomoxurensH
10 bplem https://m.edsoo.ru/b7
6  OTpUIATCIILHEI 4h3e2b
€ yuciia
CpaBHeHue
10 TOMOAHITEIRH https://m.edsoo.ru/fe
bIX U
7 ecfea9
OTpI/II_IaTeJIBHH
X HHUCCJI
CpaBHeHue
10 EI?(H;)KHTGHBH https://m.edso0.ru/33
8 f9e642
OTpHUIATCIIBHBI
X YUCCJI
CpaBHeHue
10 EI?(HI:H(HTGHBH https://m.edsoo.ru/81
9 6fbafd
OTpI/IHaTeJIBHBI
X HUCCJI
CpaBHeHue
11 Eliﬂgmmeﬂw https://m.edsoo.ru/6d
0 679bee
OTpI/II_IaTeJ'IBHBI
X QUCCJI
CpaBHeHue
11 E;HZX{HTGHBH https://m.edsoo.ru/6a
1 b3435a
OTpI/IHaTeJIBHBI
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Apudmernuec
KHe JICHCTBUA
c
ITOJIOKUTEIIBH
BIMH U
OTpUIIATEIbHBI
MH YHCIIaMU

https://m.edsoo.ru/4b
e561f3
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Apudmernyec
KHeE JIEUCTBUA
C
TTOJIOKUTEITBH
BIMH H
OTPHULIATEITHHBI
MU 9UCTaMHU

https://m.edsoo.ru/2a
off211
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11

Apudpmernuec
KHE JECUCTBUSI
c
MOJIOKUTEJIbH
BIMH U
OTPULIATEIILHBI
MU YUCJIaMH

Apudmernuec
KHe JeHCTBHUSA
C
ITOJIOKUTEIBH
BIMHU U
OTpHUIIATEIIHLHBI
MU YHCIIaMH

https://m.edsoo.ru/f7
ce95c8

https://m.edsoo.ru/16
8cd273

11

Apucdpmernuec
KHE JEUCTBUSI
c
MOJ0KUTEIbH
BIMH U
OTPULATEIIbHBI
MU YHCJIAMH

https://m.edsoo.ru/65
714fa6
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Apudmernuec
KHe JICHCTBUA
c
ITOJIOKUTEIIBH
BIMH U
OTpUIIATEIbHBI
MH YHCIIaMU

https://m.edso00.ru/93
684ad2
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Apudmernyec
KHeE JIEUCTBUA
C
TTOJIOKUTEITBH
BIMH H
OTPHULIATEITHHBI
MU 9UCTaMHU

https://m.edsoo.ru/8a
bccdl4
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Apudpmernuec
KHe JeHCTBUS
c
MOJIOKUTEJIbH
BIMH U
OTPULIATEIILHBI
MU YUCJIaMH

Apudmernuec
KHe JeHCTBHUSA
C
ITOJIOKUTEIBH
BIMHU U
OTpHUIIATEIIHLHBI
MU YHCIIaMH

https://m.edsoo.ru/a9
36536€

https://m.edsoo.ru/9e
bb7c6a
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Apucdpmernuec
KHE JEUCTBUSI
c
MOJ0KUTEIbH
BIMH U
OTPULATEIIbHBI
MU YHCJIAMH

https://m.edsoo.ru/le
664ffe
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Apudmernuec
KHe JICHCTBUA
c
ITOJIOKUTEIIBH
BIMH U
OTpUIIATEIbHBI
MH YHCIIaMU

https://m.edsoo.ru/48
arb42d
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Apudmernyec
KHeE JIEUCTBUA
C
TTOJIOKUTEITBH
BIMH H
OTPHULIATEITHHBI
MU 9UCTaMHU

https://m.edsoo.ru/a9
592e79
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12

Apudpmernuec
KHe JeHCTBUS
c
MOJIOKUTEJIbH
BIMH U
OTPULIATEIILHBI
MU YUCJIaMH

Apudmernuec
KHe JeHCTBHUSA
C
ITOJIOKUTEIBH
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OTpHUIIATEIIHLHBI
MU YHCIIaMH
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2edd62
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Apucdpmernuec
KHE JEUCTBUSI
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MOJ0KUTEIbH
BIMH U
OTPULATEIIbHBI
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TTOJIOKUTEITBH
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OTPHULIATEITHHBI
MU 9UCTaMHU
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5db92d
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MOJIOKUTEJIbH
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OTPULIATEIILHBI
MU YUCJIaMH

Apudmernuec
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C
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Pemmenue
TEKCTOBBIX
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paboTa 1o
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BBIPAKEHUS.
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JIaHHEIE,
MIPEACTABICHH
pI€ B TAOJIMIaX
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TuarpaMmax
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ApaMu/a,
KOHYC,
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el, Kyo,
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O0BeEM
MIPSIMOYTOJIBHO
o
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bopmyb
00BEMa
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MIPSAMOYTOJIEHO
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IToBTOpEHHE
OCHOBHBIX
MOHATHUHI U
METOI0B
KypcoB 5 1 6
KJ1aCCOB,
0000111eHNE U
CHCTEMAaTH3aI]
1S 3HAHUU
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OCHOBHBIX
MOHATHHN U
METOJIOB
KypcoB S u 6
KJIaCCOB,
00001IeHHE U
CHCTEMAaTH3aI]
WS 3HAHUM
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e22adc

https://m.edso00.ru/93
256e6e
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[ToBTOpEHUE
OCHOBHBIX
MOHATUH U
METOJIOB
KypcoB S u 6
KJ1aCCOB,
000011IeHNE U
cHCTEeMaTH3aI]
Us 3HAHUU

https://m.edsoo.ru/e4
a7ad9d
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IToBTOpEeHue
OCHOBHBIX
MOHATHUHN U
METOJIOB
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MOHATHUHI U
METOI0B
KypcoB 5 1 6
KJ1aCCOB,
0000111eHNE U
CHCTEMAaTH3aI]
1S 3HAHUU

[ToBTOpEHUE
OCHOBHBIX
MOHATHHN U
METOJIOB
KypcoB S u 6
KJIaCCOB,
00001IeHHE U
CHCTEMAaTH3aI]
WS 3HAHUM

https://m.edsoo.ru/7b
aa4a43

https://m.edsoo.ru/b3
abe8el

15

[ToBTOpEHUE
OCHOBHBIX
MOHATUH U
METOJIOB
KypcoB S u 6
KJ1aCCOB,
000011IeHNE U
cHCTEeMaTH3aI]
Us 3HAHUU

https://m.edsoo.ru/fc
6ceelb

15

IToBTOpEeHue
OCHOBHBIX
MOHATHUHN U
METOJIOB
KypcoB 5 1 6
KJIaCCOB,
000011IeHIE U
cUCTeMaTu3aIl
1S 3HAHUU

https://m.edsoo.ru/d5
ca5696



https://m.edsoo.ru/7baa4a43
https://m.edsoo.ru/7baa4a43
https://m.edsoo.ru/b3abe8e1
https://m.edsoo.ru/b3abe8e1
https://m.edsoo.ru/fc6cce1b
https://m.edsoo.ru/fc6cce1b
https://m.edsoo.ru/d5ca5696
https://m.edsoo.ru/d5ca5696

15

16

IToBTOpEHHE
OCHOBHBIX
MOHATHUHI U
METOI0B
KypcoB 5 1 6
KJ1aCCOB,
0000111eHNE U
CHCTEMAaTH3aI]
1S 3HAHUU

[ToBTOpEHUE
OCHOBHBIX
MOHSTHM U
METOJIOB
KypcoB S u 6
KJIACCOB,
0000111eHrE U
cUCTeMaTHh3all
us 3HaHUH /
Bcepoccuniicka
s IPOBEPOYHAs
pabota

https://m.edsoo.ru/6f
9e237f

https://m.edsoo0.ru/23
4215f1

16

Urorosas
KOHTPOJIbHAS
pabora /
Bcepoccuniicka
s IPOBEPOYHAs
pabota

https://m.edsoo.ru/c6
98725e

16

IToBTOpEeHue
OCHOBHBIX
MOHATHUHN U
METOJIOB
KypcoB 5 1 6
KJIaCCOB,
000011IeHNE U
cUCTeMaTu3aIl
1S 3HAHUU

https://m.edsoo.ru/2f
2beeb8



https://m.edsoo.ru/6f9e237f
https://m.edsoo.ru/6f9e237f
https://m.edsoo.ru/234215f1
https://m.edsoo.ru/234215f1
https://m.edsoo.ru/c698725e
https://m.edsoo.ru/c698725e
https://m.edsoo.ru/2f2bee58
https://m.edsoo.ru/2f2bee58

16

16

IToBTOpEHHE
OCHOBHBIX
MOHATHUHI U
METOI0B
KypcoB 5 1 6
KJ1aCCOB,
0000111eHNE U
CHCTEMAaTH3aI]
1S 3HAHUU

[ToBTOpEHUE
OCHOBHBIX
MOHATHHN U
METOJIOB
KypcoB S u 6
KJIaCCOB,
00001IeHHE U
CHCTEMAaTH3aI]
WS 3HAHUM

https://m.edsoo.ru/f9
f9ab2b

https://m.edsoo.ru/7d
671d91

16

[ToBTOpEHUE
OCHOBHBIX
MOHATUH U
METOJIOB
KypcoB S u 6
KJ1aCCOB,
000011IeHNE U
cHCTEeMaTH3aI]
Us 3HAHUU

https://m.edsoo.ru/94
cc67e9

16

IToBTOpEeHue
OCHOBHBIX
MOHATHUHN U
METOJIOB
KypcoB 5 1 6
KJIaCCOB,
000011IeHIE U
cUCTeMaTu3aIl
1S 3HAHUU

https://m.edsoo.ru/35
75b1b4



https://m.edsoo.ru/f9f9ab2b
https://m.edsoo.ru/f9f9ab2b
https://m.edsoo.ru/7d6f1d91
https://m.edsoo.ru/7d6f1d91
https://m.edsoo.ru/94cc67e9
https://m.edsoo.ru/94cc67e9
https://m.edsoo.ru/3575b1b4
https://m.edsoo.ru/3575b1b4

16

16

IToBTOpEHHE
OCHOBHBIX
MOHATHUHI U
METOI0B
KypcoB 5 1 6
KJ1aCCOB,
0000111eHNE U
CHCTEMAaTH3aI]
1S 3HAHUU

[ToBTOpEHUE
OCHOBHBIX
MOHATHHN U
METOJIOB
KypcoB S u 6
KJIaCCOB,
00001IeHHE U
CHCTEMAaTH3aI]
WS 3HAHUM

https://m.edsoo.ru/99
ff914b

https://m.edsoo.ru/ab
841772

16

[ToBTOpEHUE
OCHOBHBIX
MOHATUH U
METOJIOB
KypcoB S u 6
KJ1aCCOB,
000011IeHNE U
cHCTEeMaTH3aI]
Us 3HAHUU

https://m.edsoo.ru/77
ca235b

17

IToBTOpEeHue
OCHOBHBIX
MOHATHUHN U
METOJIOB
KypcoB 5 1 6
KJIaCCOB,
000011IeHIE U
cUCTeMaTu3aIl
1S 3HAHUU

https://m.edsoo.ru/d3
eb4d14



https://m.edsoo.ru/99ff914b
https://m.edsoo.ru/99ff914b
https://m.edsoo.ru/ab841772
https://m.edsoo.ru/ab841772
https://m.edsoo.ru/77ca235b
https://m.edsoo.ru/77ca235b
https://m.edsoo.ru/d3eb4d14
https://m.edsoo.ru/d3eb4d14

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

170 6 4

I[TOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
1/
5|

Tema ypoka

KomnyecTBo yacoB

Bcer KonTposibH
0 bI€ pabOTHI

IIpakTnuec
KHe padoThI

JlaTta
U3y4YeH
ust

DIIEKTPOHHBIE
uu(ppoBbIe

obOpazoBareib
HBIE PECYPCHI

IlonsTe
paLMOHATIEHOTO
qucia

Apudmernueckue
JICVCTBHUS C
palMoHaIbHBIMU
YUCITAMH

Apudmernueckue
JEUCTBUA C
palMoHaNbHBIMU
YUCIIaAMH

Apudmernueckue
JIEVCTBHUS C
palnoHaIbHBIMA
YUCIAMH

Apudmernueckue
JIEUCTBUS C
parmoHaIbHBIMU
YUCIIAMH

Apudmernueckue
JIEVCTBHUS C




pannOHaJIbHBIMHA
qucCjiaMHu

CpaBHeHue,
YIOPSI0YUBAHUE
paIMoHaIbHBIX
qucen

10

11

12

13

14

15

CpaBHeHue,
yIOPSIOYUBAHHE
paroHaIbHbBIX
qucen

CpaBHeHue,
YHOPSIIOUMBaHUE
palMOHAIBHBIX
qucen

CreneHs ¢
HaTypaJbHBIM
MOKa3aTeJIEM

CreneHs ¢
HaTypaJTbHBIM
MOKa3aTeJIEM

CreneHs ¢
HaTypaTbHBIM
[MOoKa3aTejieM

CrerneHs ¢
HaTypaJTbHBIM
[oKasarejieM

CrerneHs ¢
HATYpaJIbHBIM
[oKasarejieM

Pemenue
OCHOBHBIX 337124
Ha Japo0du,
MIPOIICHTHI U3




peabHOMN
MPAKTHUKU

16

Pemenue
OCHOBHBIX 33J1a4
Ha JIpoou,
MIPOLICHTHI U3
peanbpHOMN
MPAKTUKU

17

Pemenue
OCHOBHBIX 33J1a4
Ha JApoou,
MPOIICHTHI U3
peaabHOMN
MPaKTUKU

18

Pemenue
OCHOBHBIX 33724
Ha ApooH,
MPOIICHTHI U3
peanbHOMN
MPaKTUKU

19

[Ipu3Haku
JEIIMMOCTH,
pa3JIoKEHMs Ha
MHOKUTEIN
HaTypaJbHBIX
qucell

20

[IpusHaku
NEIIMMOCTH,
pa3yIoKEeHUs Ha
MHOKUTEIN
HaTypaJbHBIX
qucel

21

PeanbHble
3aBUCUMOCTH.
[Ipsimas u
oOpaTHas




IPONOPILMOHAIIBH
OCTH

22

PeanbHbIC
3aBUCUMOCTH.
[Ipsimas u
oOpaTHas
MPONIOPLIMOHAIIBH
OCTH

23

PeanbHbie
3aBUCUMOCTH.
[Ipsimast u
oOpatHas
IIPOIIOPLUHOHAIBH
OCTH

24

PeanbHbie
3aBUCUMOCTH.
[Ipsimast u
oOpatHas
IIPOIIOPLUHOHAIBH
OCTH

25

26

27

KonTtponpHas
pabora 1o Teme
"PamnoHajibHbIE
yucna'

[Ipocrenmue
reOMETPUYECKHUE
OOBEKTHI

MHOroyroJyibHUK,
JIOMaHas

28

CMexHbBIE U
BEepPTUKAJIbHBIC

YTJIBL




29

CMexHbIE U
BEepPTUKAJIbHBIC

yTJIBI

30

CMexHbIE U
BEepPTUKAJIbHBIC

yTJIBI

31

CMexHbIE U
BEepPTUKAJIbHBIC

yTJIBI

32

CmMexHbie U
BEPTUKAJIbHBIC
YTJIbI

33

CmMexHbie U
BEPTUKAJIbHBIC
YTJIbI

34

N3mepenue
JIMHEUHBIX U
YIJIOBBIX
BEJIMYWH,
BBIUMCIICHUE
OTPE3KOB U YIJIOB

35

N3mepenue
JIMHEUHBIX U
YIJIOBBIX
BEJIMYWH,
BBIUMCIICHUE
OTPE3KOB U YIJIOB

36

N3mepenue
JIMHENHBIX U
YTJIOBBIX
BEJIMYWH,
BBIUMCIICHUE
OTPE3KOB U YIJIOB




37

38

N3mepenue
JIMHEMHBIX U
YTJIOBBIX
BEJIMYHWH,
BBIUMCIICHHUE
OTPE3KOB U YIJIOB

[Tepumetp u
IIommaab Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKO
B

39

40

41

[lepumerp n
wiomaas Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKO
B

IIpencrasinenue
JTAHHBIX B
Ta0IUIIax

[IpakTrueckue
BBIYMCJICHHUS 110
TaOINIHBIM
JTAHHBIM

42

43

N3Bneuenue u
UHTEpIIpETaIHs
TaOINYIHBIX
JTAHHBIX

[IpakTrnueckas
pabora
"Ta0muner"

44

['paduueckoe
IIpECTaBIICHHUE
JIAHHBIX B BHJIC
KpPYTOBBIX,
CTOJIOMKOBBIX




(cTronbuaThIx)
Tarpamm

45

Yrenue u
MIOCTPOCHHE
JIAarpaMM.
[Ipumepsnl
neMorpaduyecku
X AuarpaMm

46

[IpakTrueckas
pabota
"Inarpammsbl"

47

48

49

bykBeHHbIE
BBIPAKCHUSA

IIepemenHbIE.
Jomyctumbie
3HA4YCHUS
MEPEMEHHBIX

dopMyIibl

50

dopMyIibl

o1

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUU,
pacKpbITHE
CKOOOK U
MIPUBEICHUE
MOJI00HBIX
cJIaraeMbIX

52

[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUN,
pacKpbITHE
CKOOOK 1
MIPUBEICHUE




MOI0OHBIX
cllaraeMbIxX

53

54

55

[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PacKpBITHE
CKOOOK U
MIPUBEICHUE
I10JTOOHBIX
cJaraeMbIX

[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUN,
pacKpbITHE
CKOOOK U
MIPUBEICHUE
IMOJI0OHBIX
cJIaraeMbIxX

CBolicTBa
CTEIIEHHU C
HaTypaJbHBIM
MOKa3aTelIeEM

56

CBoiicTBa
CTEIIEHHU C
HATypaJIbHBIM
IIOKa3aTeeM

S7

58
59

CBoiicTBa
CTEIICHH C
HaTypaJlbHbIM
ToKa3aTeJIieM

MHOTro4JICHBI

MHOTro4JICHBI

60

Cnoxenue,
BBIUMTAHUE,




YMHOKEHHE
MHOTOUJIEHOB

61

Cnoxenue,
BBIYHUTAHHE,
YMHOXEHHE
MHOT'OYJICHOB

62

63

64

65

66

67

68

69

Cnoxenne,
BBEIYUTAHHUE,
YMHOKCHHE
MHOT'OYJICHOB

Cnoxenue,
BBIYMTAHUE,
YMHOKCHHE
MHOT'OYJICHOB

dopMyIIb
COKPAIIEHHOTO
YMHOKEHUS

dopMyIibl
COKpAIIEHHOTO
YMHOXKCHUS

dopMyIibl
COKpAIIEHHOTO
YMHOKEHUSA

DopmyIsl
COKPAIIEHHOTO
YMHOKEHUS

DopmMyIsl
COKpAIIEHHOTO
YMHOXKEHUS

Paznoxenue
MHOTOYJIEHOB Ha
MHOUTEN




70

Paznoxenue
MHOTOYJIEHOB Ha
MHOXHUTEIIN

71

Paznoxenue
MHOTOYJIEHOB Ha
MHOXHUTEJIN

72

Paznoxenue
MHOTOYJIEHOB Ha
MHOXHUTEJIN

73

74

75

76

KonTtponpHas
pabora 1o Teme
"AnreOpanyeckue
BBIpaKEHUA"

Ilonsatue o
PaBHBIX
TPEYrOJIbHUKAX U
NIEPBUYHBIE
MpPEICTaBICHUS O
paBHBIX puUrypax

Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB

Tpu npu3Haka
paBEHCTBA
TPEYTOJIBbHUKOB

77

Tpu npusHaka
paBeHCTBA
TPEYIrOJIbHUKOB

78

Tpu npusHaka
paBeHCTBA
TPEYIrOJIbHUKOB




79

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB

80

Tpu npusHaka
paBeHCTBa
TPEYTOJIBHUKOB

81

82

83

[Ipu3Haku
paBeHCTBa
PSAMOYTOJIBHBIX
TPEYTOJIBHUKOB

[IpusHaku
paBEHCTBA
MPSAMOYTOJbHBIX
TPEYTrOJIbHUKOB

CBolicTBO
MeIUaHBbI
PSIMOYT'OJIBHOTO
TPEYTOJIbHUKA,
IIPOBEAEHHON K
TUIIOTEHY3€

84

CBoiicTBO
MEIHaHbI
MPSAMOYTOJILHOTO
TPEYTrOJIbHUKA,
ITPOBENEHHOMU K
TUIIOTEHY3€

85

PaBHoOenpeHHbIC
51
PaBHOCTOPOHHUE
TPEYTOJbHUKHU

86

IIpusHaku u
CBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHAKA




87

88

[Ipu3Haku u
CBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA

[Ipusnaku u
CBOICTBA
PaBHOOEAPEHHOTO
TPEYTOJbHUKA

89

90

HepaseHncTsa B
reoMeTpuu

Hepasencrsa B
F€OMETPUH

91

HepasencTsa B
reoOMETPUU

Hepasenctsa B

92
T€OMETPUU
[IpsAMOYTONIBHBIN
93 | TpeyroJbHUK C

yriioM B 30°

94

[IpssMOyTOJIBHBIN
TPEYTOJIbHUK C
yriioM B 30°

95

96

97

KonTposbHas
paboTa o Teme
"TpeyrosbHUKN"

YucoBble
Habopbl. CpenHee
apuPpMETHIECKOE

YucioBble
Habopbl. CpenHee
apudmeTnyeckoe




98

Menuana
YHUCJIOBOTO
Habopa.

Y CcTOMUNBOCTh
METUaHbI

99

10

10

10

Menuana
YHUCJIOBOTO
Habopa.

Y CcTONUMBOCTD
MEIUAHbI

IIpakTrnueckas
pabota "Cpennue
3Ha4YeHus"

Hawubomnpmiee u
HaMMEHbIIICE
3HAYCHUS

YU CIIOBOTO
Habopa. Pazmax

Hawubonpimee u
HaWMEHBIIIEE
3HAYCHUS
YHCJIOBOTO
Habopa. Pazmax

10

10

Hawubonpimee u
HanMCHBIIICE
3HAYCHUS
YHCJIOBOTO
Habopa. Pazmax

KonTposbHas
paboTta o Temam
"IIpencraBnenue
JTAHHBIX.
OnucarenbHas
cTaTucTuka'




10

10

VYpaBHenue,
npaBuia
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCWJIBHOCTD
YpPaBHEHUI

JIunennoe
YPaBHEHHUE C
OJIHOM
IIEPEMEHHO,
pelieHue
JIMHENHBIX
YpaBHEHUU

10

10

JIuHeiHoe
YpPaBHEHUE C
OJIHOM
IIEPEMEHHON,
peuenue
JIMHENHBIX
yYpaBHEHUI

JIuneiiHoe
YpPaBHEHHUE C
OJIHOM
IIEPEMEHHOM,
pelieHue
JIMHEHMHBIX
YpPaBHEHUHN

10

11

Pemenue 3agau c
ITOMOIIILIO
YpPaBHEHUHN

Pemenue 3agau c
ITOMOIIILIO
YpPaBHEHUH




Pemenue 3anau ¢

11

1 HOMOHII)IOU
ypaBHEHUI

11 Pemenue 3amau ¢

5 HOMOHII)IOU
ypaBHEHUI
JIuHeliHoe

11 YPaBHEHHUE C

3 JBYMSI
MEePEMEHHBIMU U
ero rpadux
JIuHelHoe

11 YpaBHEHHUE C

4 JIBYMsI
MEePEMEHHBIMU U
ero rpadux
Cucrema 1Byx

11 J'II/IHCI\/'IHBIXV

5 YpaBHEHHUM C
JIBYMsI
NepEMEHHBIMU
Cucrema nByx

11 HI/IHeﬁHLIXv

5 YpaBHEHHUI C
JIBYMSI
MepeMEHHBIMU
Cucrema nByx

11 J'II/IHCI\/'IHBIXU

. YpaBHEHHUI C
JIBYMSI
MepeMEHHBIMU

11 | Cucrema nByx

g | IMHEMHBIX

YPAaBHEHUH C




JIBYMSI

nepeMEHHBIMU

11 | Pemenue cucteM

9 | ypaBHEHUI

12 | Pemenue cucrteM

0 | ypaBHEeHMI

12 | Pemenue cuctem

1 | ypaBHEHHI

12 | Pemmenue cuctem

2 | ypaBHEHHI

12 | Pemenue cuctem

3 | ypaBHEHUI
KonTtponbHas

12 | pabota mo Teme

4 | "JluneiiHbie
ypaBHEHUS"

19 [TapaiutenbHbIe

g |TpAMBIC, HX
CBOWCTBA

12 | IlsaTeiil mocTynat

6 | EBxinpga
Hakpect
Jexarue,
COOTBETCTBCHHBIC

1p |1 OMHOCTOOHHHE

2 |yrom,
oOpa3oBaHHbIE
IpY MIepeceUeHU
napayIeTbHBIX
MPSAMBIX CEKYILEU

12 | Hakpect

g | mexaiue,

COOTBCTCTBCHHBIC




12

13

¥ OJTHOCTOPOHHHE
yTJIbl,
oOpa3oBaHHbIE
IIpU [IEpECEUEHUU
napayuIeNbHbIX
IPSAMBIX CEKYLIEN

Haxkpect
Jexariue,
COOTBETCTBEHHBIC
Y OJTHOCTOPOHHHUE
YTJIBI,
oOpa3oBaHHbIE
MIpU NIEpECECYEHUN
napajieIbHbIX
MPSMBIX CEKYILEU

Haxpect
JeKaIue,
COOTBETCTBCHHbBIC
¥ OJTHOCTOPOHHHUE
YTJIBI,
oOpa3oBaHHbIC
IIPY TIEPECeUYCHUN
napayyIeTbHBIX
MPSMBIX CEKYILEU

13

Hakpect
JekKanme,
COOTBETCTBEHHBIE
Y OJIHOCTOPOHHUE
YTJIBL,
oOpa3oBaHHBIC
IpU MepeceyeHun
napajieIbHbIX
MPSAMBIX CEKYILEU

13

[Tpuznak
MapaJyICIbHOCTH
MPSIMBIX YEpe3
PaBEHCTBO




pPacCTOSIHUN OT
TOYEK OJIHOU
IPSAMOU 110
BTOPOU IIPAMOU

[Tpuznak
napayuieTbHOCTH
PSIMBIX Yepe3

13 | paBeHCTBO

3 | pacCTOSIHHI OT
TOYEK OJTHOMU
pAMOM 10
BTOPOM NPSIMOM

13 | Cymma yrioB

4 | TpeyroyibHHKa

13 | Cymma yriioB

S | TpeyroJibHHKa

13 | BHemrHue yrisi

6 | TpeyroapHUKa

13 | Baemnue yrisl

[/ | TpeyroapHUKa
KonTposbHas
paboTa o Teme

13 | "IlapannensHbie

8 | mpsimbIe, cymMa
yTJIOB
TpeyroJbHUKa"

13 Cnyuaiinas

g |V3MCHIHBOCTD
(mpumepsl)
Yacrora

14 .

g |3HauecHuils

MAaCCHUBEC JaHHBIX




14

1 | I'pynmmupoBka

14

2 | 'mcTorpamMmebl

14

3 | 'mcrorpammebl
[IpakTrueckas

14 | pabota

4 | "Cnyuaiinas
M3MEHYUBOCTB"

14

['pad, BepumHa,
pebpo.

5 [IpencraBienne
3a7a4 C
MOMOIIIbIO Tpada
CreneHb
(BaJIEHTHOCTB)

14 | BEPUIMHEL Yucno

5 pédep u
CyMMapHasi
CTEIECHb BEPIIMH.
[ens 1 nuKI
[lenp u LUKIIL.

14 | IlyTs B rpade.

7/ | IIpencraBienue o
CBSI3HOCTH Tpada
[IpencraBnenue

14 | 06

8 | OpUEHTUPOBAHHBI
X rpadax

14 | Koopaunara

9 | Touku Ha npsIMOi




15 | Yucnosblie

0 | mpoMexyTkH

15 | Yucnossie

1 | npoMexyTku
Paccrosinne

15 | MEKILY ABYMS

5 | TOUKAMHU
KOOPJMHATHOMU
IpSAMOU
Paccrosinue

15 |MEXKILy IBYMSA

3 | ToukaMn
KOOPAMHATHON
IPAMON
[IpsimoyrosbHas

15 | cucrema

4 | KoOpAMHAT Ha
MJIOCKOCTH
[IpssmoyrosibHas

15 | cucrema

5 | KoopaUHAT HA
MJIOCKOCTH
[Ipumepsb1

15 | rpadukos,

6 |3amaHHBIX
dbopmynamu
[Tpumepsl

15 | rpadukos,

[/ | 3agaHHBIX
dbopmynamu
IToBTOpEHUE

15 | ocHoBHBIX

8 | nomsTuii u

METOHOB Kypca 7




KJjacca,
00001IeHNE
3HAHUU

15

16

[Ipumepsnl
rpaduKoB,
3aJJaHHBIX
dbopmynamu

Urenue rpadukoB
peanbHBIX
3aBUCUMOCTEMN

Urenue rpadukos

16

| |PealbHbIX
3aBUCHUMOCTEN

16 | IlonsTue

2 | byHKIIUH

16

3 | I'padux dpynkiuun

16 | CoticTBa

4 | byHKIU]

16 | CoticTBa

S5 | byHKUMiA

16 | Jluneiinas

6 | pynkuus

16 | JIunetinas

7 | byHKIHS
[Toctpoenue

16 | rpaduka

8 | nuHeitHOM
byHKIUN

36 [TocTpoenue

rpaduka




JIMHEVUHOU

byHKIIUN
17 | I'paduk ¢pyHKIIIN
0 |y=K|
17 | I'paduk ¢pyHKIIIN
1 y=ki
KonTtponpHas

paboTta o Teme
"KoopauHatsl u

17 | rpaduxmu.

2 | ©@yskiuun" /
Bcepoccuiickas
MPOBEpPOYHAs
pabora
OKpyX HOCTb,

17 | xopnbl u

3 | nmameTtp, ux
CBOMCTBaA

17 | KacarenbHas k

4 | OKpY>KHOCTH

17 | OKpy>KHOCT®b,

S | BIMCaHHAs B YroJl

17 | OKpy>XHOCTb,

6 | BOHcaHHas B yroiu

17 [Tonstue o I'MT,

7 | TpumeHeHue B
3a/1auax

17 [Tonstue o I'MT,

g |mpuMeHEHNE B
3a/1auax

17 | buccekrpuca u

9 CEepEIUHHbBIN

NEPHEHAUKYIIP




KakK
IrCOMCTPHUICCKHC
MECTa TOYCK

18 OKpy>KHOCTb,

g | OmHCcaHHas OKOJIO
TPEYroJIbHUKA

18 OKpy>KHOCTb,

| | OmHCcaHHas OKOJIO
TPEYroJIbHUKA

18 OKpyXHOCTb,

o |BIHCAHHAS B
TPEYTOJIbHUK

18 OKpyXHOCTB,

q | BIHMCAHHAS B
TPEYTOJIbHUK

18 [Ipocrenmme

4 | 33naun Ha
IOCTPOEHHUE

18 [Ipocreimue

g | 3adaun Ha
IIOCTPOEHHUE
KonTposbHas
paboTa o Teme

18 | "Oxpy>KHOCTb U

6 |xkpyr.
I'eomeTpuueckue
noctpoeHus"

18 Ciy4aliHbIi ONBIT

7 | CIIy4ainiHoe
coObITHE
BeposTtHOCTh M

18 | yacrora coGbITHS.

8

Ponb
MaJIOBEPOSITHBIX




U TIPAKTUIECKU
JIOCTOBEPHBIX
cOOBITHH B
IPUPOJIC U B
00IIIeCTBE

18

19

Moneta u
UrpajibHasi KOCTh
B TEOpUU

BEPOSITHOCTEN

[IpakTrueckas
pabora "HacroTa
BbINAAEHUS opJa”

19

KonTtponpHas
paboTa 1o Temam
"CnyuaiiHas
U3MEHYHUBOCTb.
['padsr.
BepostHOCTh
CIIy4aiHOI O
coObITHS"

19

19

19

[ToBTOpEHUE,
00001IIeHHE.
IIpencraBnenue
JTAHHBIX

[ToBTOpEHME,
000011IeHHE.
OmnucarenpHas
CTaTUCTHKA

[ToBTOpEHME,
000011IEHYE.
BeposaTtHocth
CIIy4alHOTO
COOBITHS




19

19

Hrorosas
KOHTPOJIbHAs
pabora /
Bceepoccuiickas
MPOBEPOYHAs
pabota

[ToBTOpEHUE
OCHOBHBIX
MIOHATUM U
METOIO0B Kypca 7
KJIacca,
000011eHNE
3HAHUU

19

19

[loBTOpEHNE
OCHOBHBIX
MOHSTUN U
METOJIOB Kypca 7
Kjacca,
0000meHue
3HAHUM

[loBTOpEHNE
OCHOBHBIX
TIOHSITUHN U
METOJ0B Kypca 7
Kjacca,
000011eHNE
3HAaHUU

19

[ToBTOpEHUE
OCHOBHBIX
MMOHSATUHN U
METOHOB Kypca 7
Kjacca,
000011IcHHE
3HAHUM

20

[loBTOpEHNE
OCHOBHBIX




MOHSTUHN U
METOIOB Kypca 7
Kjacca,
00001IeHNE
3HAaHUU

[loBTOpEHUE N
00001IeHNE
3HAHUU
OCHOBHBIX
MMOHSATUHN U
METOJIOB Kypca 7
Kjacca

20

Hrorosag
KOHTPOJIbHAs
pabota

20

[ToBTOpEHUE U
00o001IeHne
3HAHUMN
OCHOBHBIX
TOHSATHH U
METOJIOB Kypca 7
KJlacca

20

[ToBTOpEHUE 1
00001IeHNE
3HaAHUH
OCHOBHBIX
MMOHSATUHN U
METOJIOB Kypca 7
Kjacca

20

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

204

10




8 KIIACC

KonngecTBO yacos
Ne Jata ¢ muppoBbIe
1851 BBbI
n/ Tema ypoka Bee Koutpons  Ilpaktuuec yzyyen P
HBIE KHe obOpazoBaresb
1 nst

O
paboThI paboThI HBIE PECYPCHI

ONEKTPOHHBI

JIunernwie
YpaBHEHHS.

Pemenus
2 | TMHEHHBIX 1
YpPaBHEHHUI.

JIuHelHas
3 | pyHkuMs u ee 1

rpaduk.

CucreMsl
YPaBHCHUU.

MeToan!
5 |pemenns cucrem | 1
YpPaBHCHUU.

CBoiicTBa
CTEIIEHHU C
HATypaJbHBIM
[IOKa3aTelIEM.

YMHOXEHHUE U
bi (SN (51504 (8
CTCIICHEH C

7 | OMMHAKOBBIM 1
MMOKa3aTeJIeM.
Bo3seneHue B
CTCIICHb.

JlencTBus C
OJHOWICHAMH.




JlencTBus C
MHOTO4JICHAMH.

10

11

DopMyJIbI
COKpaIIEHHOT O
YMHOXEHUS.

Paznoxenue Ha
MHOXXUTEIIH C
ITOMOIIIBIO
dbopmyn
COKpAILIEHHOTO
YMHOXKCHUA.

12

13

DyHKIUA y=X2,
€€ CBOMCTBA U
rpaduxk.

Pemtenune 3agau
10 TEME
«TpeyronbHUKN»

14

15

16

Pemenne 3amau
10 TEME
«TpeyronbHUKN»

Pemenne 3amau
110 TeME
«ITapannenpHubie
MIPSIMBIE).

Pemenue 3anau
10 TEME
«ITapannenpHbie
MIPSMBIE.

17

Pemenue 3agau
110 TEME
«CooTHoIIeHNE
MEXKTY
CTOpPOHAMH U




yTJIaMH
TPEYTrOJIbHUKA

18

19

KBanpartHsiii
KOpPEHb U3 Yucia

[Toustre 00
UppaIHOHATILHOM
qUclie

20

21

JlecsTu4HbIE
PUOIIMKEHUS
UPpAMOHATBLHBIX
qrcell

JlecsTU4HBIE
NPUOJINKEHUS
UpparmoHaIbHbIX
qucel

22

23

24

JIeiCTBUTEIbHBIC
Yyucia

CpaBHeHue
JICUCTBUTEIBbHBIX
qucel

CpaBHeHue
JICUCTBUTEIBbHBIX
qHucell

25

Apudmernuecku
1 KBaJIpaTHBIN
KOpPEHb

26

27

YpaBHEeHHE BUaA
x*=a

CaoiicTBa
apupMETUIECKUX
KBaIPaTHBIX
KOpHEH




28

29

30

31

CaoiicTBa
apu(PpMETUIECKUX
KBaJIpaTHBIX
KOpHEU

[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKEHUH,
coJiepKaIlux
KBaJIpaTHbBIE
KOpHH

[IpeoOpazoBanue
YHUCIIOBBIX
BBIPAKCHUU,
COJZIepKaIIUX
KBaJIpaTHbIE
KOpHU

[IpeoOpazoBanue
YUCIIOBBIX
BBIPAKCHUU,
COJIEPIKaIIIX
KBaJIpaTHBIE
KOpHH

32

33

[IpeoOpazoBanue
YHUCIIOBBIX
BBIPAKCHUN,
CoJIepKaIluX
KBaJIpaTHbIE
KOPHH.
IIpoBepounas
pabora.

CrerneHs ¢
LEJIBIM
[MOKa3aTejIeEM

34

CranpapTtHas
3alUCh YUCIIA.
Pa3zmepsl




35

O00BEKTOB
OKPY>KaroIIero
mupa (oT
DJIEMEHTaPHBIX
JACTHUIL J0
KOCMHUYECKHUX
00BEKTOB),
JUTUTEIIBHOCTh
IIPOIIECCOB B
OKpYXarolemM
MUpe

CsBoiicTBa
CTEIIEHU C LIEJILIM
MOKa3aTEJIEM

36

CBoiicTBa
CTEIIEHU C 1IEJIBIM
MOKa3aTEJIEM

37

CsBoiicTBa
CTEIIEHU C LIEJIBIM
MOKa3aTeJIEM

38

CsBoiicTBa
CTEIIEHU C LIEJIBIM
MOKa3aTejieEM

39

40

41

CaolicTBa
CTEIICHHU C I1eJIBIM
MOKa3aTeJIEM.
IIpoBepounas
pabora.

[Tapaiutenrorpamm
, €T0 MPU3HAKU U
CBOICTBA

[Tapannenorpamm
, €r0 MPU3HAKU U
CBOICTBA




42

[Tapannenorpamm
, €0 IPU3HAKHU U
CBOMCTBa

43

44

YacTHble cnyyan
napajiesorpaMmm
OB
(IpAMOYTONBHUK,
poMO, KBaapar),
UX MPU3HAKU U
CBOMCTBaA

YacTtHble ciyyan
napauieIorpamMm
OB
(psAAMOYTOJIbHHUK,
pomO, KBaapar),
UX MPU3HAKU U
CBOMCTBaA

45

46

47

48

49

YacTHble ciyyan
napajuiesorpamMm
OB
(MpAMOYTONBHUK,
pom0O, KBajapar),
UX MPU3HAKA U
CBOMCTBa

Tpanenus

PaBHOOOKAs 1
IPSAMOYTOJIbHAS
Tparneuun

PaBHOOOKas 1
IPSAMOYTOJIbHAS
Tparneuun

Meron ynBoeHus
MeauaHbl

50

LlenTpanbHas
CUMMETPUS




o1

52

KonTtponbpHas
paboTta o Teme
"YeTbIpEXYTOIbH
k"

IIpencraBinenue
JTAHHBIX.
OnucarenpHas
CTaTHUCTHKA

53

54

Cnyuaiinas
U3MEHYHBOCTb.
Cpennue
YUCJIOBOTO
Habopa

Cryqaitnbie
COOBITHS.
BepostHocT n
YaCTOTBI

55

56

S7

58

Kmaccuueckue
MOJIETN TEOPUU
BEPOSITHOCTEM:
MOHETa U
urpajabHas KOCTh

OTKJI0HEHUSA

Jucnepcus
YHCIIOBOTO
Habopa

CrangapTHoe
OTKJIOHCHUE
YUCJIOBOTO
Habopa

59

JnarpamMmmbl
paccenBaHus

60

KBanparnsiit
TPEXUICH




61

KBanparnsiit
TPEXWIECH

62

Paznoxenue
KBaJIPaTHOT'O
TpE€XUWICHa Ha
MHOXKUTEN

63

64

65

Paznoxenue
KBaJIpaTHOTO
TpEXUJICHA Ha
MHOKHTEIHN

KonTtponbHas
paboTa 1o Temam
"KBanpartHeie
KopHH. CTEeNEeHH.
KBagpaTHbiit
TpeXwIeH"

AnrebOpanyeckas
JpoOb

66

Jonyctumele
3HAYEHUS
NEPEMEHHBIX,
BXO/JISIINX B
anredpandecKue
BBIPKEHUS

67

Jomyctumele
3HAYEHHUS
NEPEMEHHBIX,
BXOJISIINX B
anredpandecKue
BBIPKEHUS

68

OcHoBHOE
CBOMCTBO
anreOpanyecKou
npodu




69

Cokpariienue
npo0eit

70

71

Cokpatenue
npobei

Cokpariienue
npo0Oeit

72

Cnoxenue,
BBEIYUTAHHE,
YMHOXEHHE U
JIETICHUE
anreOpanyecKux
npobei

73

Cnoxenue,
BBEIYUTAHHE,
YMHOXEHHE U
JIeJICHUC
anreOpanyecKux
npo0eii

74

Cnoxenue,
BBIYHTAHHUE,
YMHOEHHE U
JIETICHHE
anreOpanyecKux
npo0eit

75

Cnoxenue,
BBIYHTAHHUE,
YMHOKCHHE U
JIETICHUE
anreOpandecKux
npo0eit

76

[IpeoOpazoBanue
BBIPAXEHUU,
CoJepIKalINX
anreOpanyeckue
npoou




77

[TpeobpaszoBanue
BBIPAKCHUH,
COJIEPIKaIINX
anreOpanveckue
npodu

78

79

[Tpeobpa3zoBanue
BBIPAXECHUU,
cofiepKaInx
anreOpanyeckue
Ipobu

KonTtponbHas
paboTta o Teme
"Anrebpanyecka
s 1poOb"

80

Teopema Paneca
U TEOpEMA O
IPONOPLIMOHAIIBH
BIX OTpPE3Kax

81

Cpennsisg mTuHUS
TPEyroJibHUKA

82

83

Cpenssig TUHUS
TPEYTOJIbHAKA

Tpanenus, e€
CpPEIHSsI JIMHUSA

84

85

Tpanenus, e€
CpEeIHss JINHUA

[IponopunoHaib
HBIE OTPE3KU

86

[Tponopimonans
HBIE OTPE3KHU

87

[lenTp macc B
TPEYTOJbHUKE




88

[TomoOHEIE
TPEYTrOJIbHUKU

89

90

91

92

93

Tpu npuszHaka
moaoous
TPEYTOJIbHUKOB

Tpu npuszHaka
moaoous
TPEYTOJIbHUKOB

Tpu npusHaka
moxo0ous
TPEYTrOJIbHUKOB

Tpu npusHaka
moxo0us
TPEYrOJIbHUKOB

[Ipumenenue
no00us pu
pelIeHun
MPAKTUYECKUX
3ama4

94

95

KonTtponpHas
pabora 1o Teme
"IlonoOHbIE
TPEYTOJbHUKHA"

MHO0XeCTBO,
MMOJIMHOKECTBO

96

97

Onepaiuu Hax
MHOYKECTBAMU:
00beIUHEHHE,
nepeceyeHue,
JIOMOIHEHNE

CBolicTBa
omnepanuyn Ha
MHO>KECTBAMM:
MIEPEMECTUTEBH
oe,




coYeTaTeIIbHOE,
pacrpeaeauTeIbH
o€, BKJIIIOUCHUS

['paduueckoe

98 | npencramieHue
MHOECTB
KonTtponpHas
paboTa o Temam

99 |,
Crartucruka.
MmuoxecTBa"

10 | KBagpatnoe

0 | ypaBHeHue

10 Hemnomnoe

| | KBamparHoe
YpaBHEHHE

10 Henonnoe

o | KBaIpaTHoE
YpaBHEHHE

10 dopmyna KOpHEH

5 | KBazparHoro
YpaBHEHUS

10 dopmyna KOpHEH

4 | KBAApaTHOrO
YpaBHEHHUS

10 dopmyna KOpHEH

g | KBajpaTHOro
YpaBHEHHUS

10

6 | Teopema Buera

10

7/ | Teopema Buera

éO Pemenue

YpPaBHEHUM,




CBOAIIMXCA K

KBaJpaTHBIM
Pemenue

10 | ypaBHEeHUiA,

9 | cBOmAIUXCS K
KBaJpaTHBIM
[Ipocrenmme

11 | npo6HO-

0 | panmoHaNbHBIC
yYpaBHEHHUS
[Ipocrenmue

11 | npo6HO-

1 | panmoHanbHbIE
YpaBHEHUS
Pemenne

11 | TEKCTOBBIX 337184

5 | ©TOMOLIBIO
KBaJpaTHBIX
ypaBHEHUI
Pemenne

11 | TEKCTOBBIX 337184

5 | nomoubIo
KBaJpaTHBIX
YpaBHEHUU
KonTtponbpHas

11 | pabota o Teme

4 | "KBagpatHblie
ypaBHEHUS"
CaoiicTBa

11 | mnomanein

S | reoMeTpUYeCcKuX
¢buryp

11 | Popmys st

TJIOIIA U
TPEYTOJbHUKA,




napajuieiorpaMm
a

DopMyJIBI TS

11 | Miomanu

7 | TPEYroJbHAKa,
napajuienorpaMmm
a
DopMyJIBI TS

11 | IO

g |TPEyrobHuKa,
napajiesorpaMmm
a
DopMybl 1A
TUTOIIAIH

11 mana

g |TPEyrojbHuKa,
napajuienorpaMmm
a
DopMybl 1A
TIOLIAAM

g |TPeyrombHuKa,
napajJienorpaMmm
a

12 Brruucnenue

1 IJIoIa e
CJIOKHBIX (pUryp

12 [Tnomaau puryp
Ha KJIETYaTon

2
Oymare

12 | [Tnomaan

3 | monoOHbIX (uryp

12 | ITinomaan

4 | mogoOHBIX (Uryp




3amaun ¢

12

g | IPAKTHYECKUM
COJIepKaHUEM
3agauu ¢

12

g | TPAKTHIECKUM
COJIepKaHUEM
Pemenue 3amau ¢
MTOMOIITBIO

12

;| MeTona
BCIIOMOTATEIbHO
U IUIOIIaau

19 KonTtponbHas

3 paboTta o Teme
"TInomans"
DneMeHTapHbIe

12 | coObITHS.

9 | Cnyuaitubie
COOBITHS
biiaronpusTcTBy
IOIIIHE

13 | anemeHTapHbIC

0 |coObITHsS.
BepostHoctn
COOBITHI
biaronpustcTBy
1101158

13 | anemenTapHbie

1 | coObITHS.
Beposaraoctu
COOBITHI
OnbITEI €

13 | PABHOBO3MOKHBI

5 | MHu
AJIEeMEHTapHBIMU

COOBITUSIMH.




Cy4daitHblit
BBIOOD

13

OMBITHI C
PABHOBO3MOXHBI
MH
AJIEMEHTAPHBIMU
COOBITHSIMHU.
Ciry4aitHblit
BBIOOD

13

13

13

[IpakTrueckas
pabota "OnbITHI €
PaBHOBO3MOYKHBI
MU
AJIEMEHTapHBIMU
coOBITHAMU"

JIuneintHoe
YpaBHEHHE C
JBYMSI
MEPEMEHHBIMH,
ero rpauk,
MIPUMEPHI
penieHus
YpPaBHEHH B
LEJbIX YUCTaX

JIunenHoe
YPaBHEHHUE C
JIBYMSI
IIEPEMEHHBIMU,
ero rpaduk,
MIPUMEPBI
peLeHus
YpPaBHECHUI B
LEJIBIX YUCIIax

13

JIuneiinoe
YpaBHEHHE C
TBYMSI
MepEMEHHBIMH,




ero rpaduk,
MIPUMEPHI
pemeHus
YpPaBHECHUI B
LEJIbIX YUCTaX

13

13

14

Pemenue cuctem
JIBYX JIMHEMHBIX
YPaBHEHUM C
JBYMSI
MIEPEMEHHBIMU

Pemenue cucrem
JBYX JINHENHBIX
YPAaBHEHUH C
JIBYMS
IIEPEMEHHBIMU

Pemenue cucrem
JIBYX JIMHEWMHBIX
YPAaBHEHHH C
JIBYMSI
MIEPEMEHHBIMU

14

[Ipumepsb1
pELIEHUs CUCTEM
HEJIMHEWHBIX
YPaBHEHHH C
JIBYMS
MIEPEMEHHBIMU

14

[Tpumepsl
pELIEHUsA CUCTEM
HEJIMHEUHBIX
YPaBHEHUH C
JIBYMsI
[IEPEMEHHBIMU

14

['paduueckas
WHTEPIPETALHS
ypaBHEHHUS C
TBYMSI




14

MIEPEMEHHBIMU U
CUCTEM
JTAHEWHBIX
YPaBHEHUM C
JIBYMSI
IIEPEMEHHBIMU

['paduueckas
VUHTEPIPETALNS
YPAaBHEHHS C
JIBYMS
IIEPEMEHHBIMU U
CUCTEM
JIMHEWHBIX
YPAaBHEHHH C
JIBYMS
IIEPEMEHHBIMU

14

14

14

Pemenue
TEKCTOBBIX 3a]1a4
C ITIOMOILBIO
CHUCTEM
YpaBHEHUU

Pemenne
TEKCTOBBIX 3a]1a4
C IIOMOIBIO
CUCTEM
YpaBHEHUU

Pemenue
TEKCTOBBIX 3a]1a4
C IIOMOUIBIO
CUCTEM
YpaBHEHUU

14

Teopema
[Mugaropa u eé
PUMEHEHUE




Teopema

34 [Tudaropa u eé
MIPUMEHEHUE
Teopema

15 "

0 [Tudaropa u eé
IPUMEHEHUE

15 Teopema )

1 [Tudaropa u eé
IPUMEHEHUE

15 Teopema )

5 [Tudaropa u eé
pUMEHEHUE
Onpenenenue
TPUTOHOMETPHUYE
CKUX (QYHKIIUHA
OCTpOTO yria

15 | TPAMOYTOJILHOTO

3 | TPeyrombHuKa,
TPUTOHOMETPHUYE
CKHUe
COOTHOIIICHHUS B
PSMOYTOJIbHOM
TPEYTOJIbHUKE

15 OcHOBHOE

4 | TPHrOHOMETpHYE
CKO€ TOXJIECTBO

15 OcHoOBHOE

g | TPUrOHOMETpHe
CKO€ TOXJIECTBO

15 OcHOBHOE

§ | TPUrOHOMETpIe
CKO€ TOXJIECTBO

15 | KonrtposbHast

7 | pabora 1o Teme

"Teopema




[Tudaropa u

Havaja
TPUTOHOMETPUH"

15

8 | Hepeno
CBoiicTBa
JiepeBa:
€IMHCTBEHHOCThH
yTH,

15 | cymiecTBoBaHue

9 | Bucguen
BEPILUHBI, CBSI3b
MEXTY YHCIIOM
BEPIIMH U
qucaom peodep

16 | IIpaBumno

0 | ymMHOXEHUS

16 | IIpaBumno

1 | ymHOXEHHS
YucoBble

16

5 HEPABEHCTBA U
UX CBOMCTBA
YucnoBble

16

3 HEpPABEHCTBA U
UX CBOMCTBA

16 Hepagsencrso ¢

4 OJIHOM
IIEPEMEHHOU
JInnenHble

16 HEpPABEHCTBA C
oJHOU

5

MIEPEMEHHOU U UX
peleHne




16

JIunenHble
HEPABEHCTBA C
OJIHOM
IIEPEMEHHON U UX
peleHue

16

16

16

JIuneiinpie
HEPABEHCTBA C
OJTHOU
MIEPEMEHHON U UX
peuieHue

Cucremsbl
JIMHENHBIX
HEPABEHCTB C
OJIHOM
MIEPEMEHHON U UX
pelieHue

CucremMsl
JIMHEWUHBIX
HEPABEHCTB C
OJIHOM
MEPEMEHHON U UX
pelieHue

17

CucremMsl
JIMHEWUHBIX
HEPABEHCTB C
OJTHOU
MIEPEMEHHON U X
pelIeHue

17

N3o6paxenue
pelieHus
JIMHEHHOTO
HEPABEHCTBA U
UX CUCTEM Ha
YU CJIOBOM
MPSIMOU




17

17

17

17

17

17

N3o6paxenue
peLIeHus
JIMHENHOTO
HEpPABEHCTBA U
UX CUCTEM Ha
YHCIIOBOU
MIPSIMOU

KonTposbHas

paboTa o Temam

"HepaBeHcTBa.
Cucremsl
YpaBHEHHUM"

Bnucanubie u
LIEHTPAJIbHBIC
YIJIBL, YTOJI
MEXKIY
KacaTeJIbHON 1
XOpaoHu

Bnucanubie u
LIEHTPaJIbHbIC
YIJIBL, YTOJI
MEXKIY
KacaTeJIbHON 1
XOpaoHu

Bnucannsie n
LEHTPaJIbHbIC
YIJIBL, YTOJI
MEXKITY
KacaTeJabHOU U
XOpaou

Vel MexIy
XOopAaMu U
CEKYIIUMHU

17

Yl MexIy
XOpJlamMu U
CEKYIIMMHU




17

Bnucannbie un
OIMCAaHHBIC
YETBIPEXYTOJIbHU
KU, UX MPU3HAKHU
1 CBOMCTBA

18

18

18

18

Brnmucannsie u
OIMMCAaHHBIC
YETBIPEXYTOJIbHU
KM, UX IPU3HAKHU
1 CBOMCTBA

Bnucanubie u
OIMMCAaHHBIE
YETBHIPEXYTOJIbHU
KU, UX MPU3HAKHU
M CBOMCTBA

[Ipumenenune
CBOMCTB
BIIMCAHHBIX U
OIMCAHHBIX
YETBIPEXYTOJIbHU
KOB MpH
peleHuu
reOMETPUYECKUX
3a7a4

[Ipumenenue
CBOMCTB
BIIMCAHHBIX U
ONMCAHHBIX
YETBIPEXYTOJIbHU
KOB IIpH
pelieHuu
r€OMETPUYECKUX
3aza4

18

Bzaumuoe
pacoyIOKEHUE

JIBYX
OKPY>KHOCTEM,




oO0mue
KacareJibHbIE

18

18

Kacanue
OKPYKHOCTEMU

KonTtponpHas
paboTta o Teme
"Vrael B
OKPYXHOCTH.
Bnucanueie n
OTIICAaHHBIC
YEeTHIPEXYTOJIbHU

n

KN

18

18

18

[IpoTHBOIIONOKH
oe coObITHE

Jnarpamma
Dinepa.
OO0benuHenne u
repecevyeHne
COOBITHI

HecoBmecTHbIe
COOBITHS.
dopmyna
CII0KEHUS
BEPOSATHOCTEU

19

HecoBmecTHbIe
COOBITHS.
dopmyiia
CJIOKCHUS
BEPOSITHOCTEU

19

[IpaBuno
YMHOKEHUS
BEPOSATHOCTEM.
YcnoBHas
BEPOSITHOCTb.




He3asucumblie
COOBITHS

19

[IpaBuio
YMHOKECHUS
BEPOSATHOCTEM.
YcaoBHas
BEPOSITHOCTb.
He3aBucumelie
CcOOBITHA

19

19

[IpencraBienne
CJIy4aiiHOI O
DKCIIEPUMEHTA B
BUJIE JIepeBa

IIpencrasnenue
CIIy4ailHOTO
AKCIIEPUMEHTA B
BUJIE AEPEBA

19 | [TonsTHe

5 | pyHKIMHM
Ob6mnactb

19 | OTpeneneHus 1

§ | MHOXKECTBO
3HAYCHUI
byHKIIUN

19 Crnoco0bl
3aJlaHus

7 .
byHKIUH

19

8 |I'paduk pynkmu
CaoiicTBa

19 | pynkumm, ux

oToOpakeHue Ha
rpaduke




20

20

20

YUrenue u
MOCTPOEHUE
rpaduxoB
byHKIUH

[Tpumepsl
rpaduxoB
byHKIINN,
OTpaXKAIOIINX
peaibHbIe
IIPOLIECCHI

DOyHKIWH,
OTIHMCHIBAIOIIHE
OpsSIMYIO U
o0paTHYy10
IPOMOPIIMOHATIEH
bI€ 3aBUCHUMOCTH,
uX rpauku

20

3 | 'unepbona

20

4 | 'unepbona

20 | I'paduk dpyHKIIMHN

5 |y=x2

20 | I'paduk byskImIH

6 |y=x2
DOyHKIUU Y =X?,
y=x,y=YXy
= [xJ;

20 | rpacuyeckoe

[ | pelieHue
YPaBHEHUU U
CUCTEM
YpaBHEHUU

gO OyHKIHNH Y =X2,

y=x,y=VXy




20

= [xJ;
rpaduyeckoe
pelieHue
YpPaBHECHUU U
CUCTEM
YpPaBHEHUM

[loBTOpEHUE
OCHOBHBIX
TTOHSITHUI 1
METOJIOB KYypCOB
7 u 8 KJ1accoB,
000011eHNE
3HAHUH /
Bcepoccuiickas
MIPOBEPOYHAS
pabora

21

Hrorosas
KOHTPOJIbHAs
pabora /
Bcepoccuiickas
MIPOBEPOYHAs
pabota

21

21

[loBTOpEHNE
OCHOBHBIX
MOHSATUHN U
METOJIOB KYpPCOB
7 1 8 KJIacCOB,
000011eHNE
3HAaHUU

[ToBTOpEHUE
OCHOBHBIX
MOHATUU U
METOJIOB KYpPCOB
7 1 8 KIaccoB,
0000menue
3HAHUU




21

21

IloBTOpEHUE
OCHOBHBIX
MMOHSTUHN U
METOJIOB KYpCOB
7 1 8 KIaccoB,
000011IeHHE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX
MOHSATUHN U
METOJIOB KYpCOB
7 1 8 KJIaCCOB,
00001IcHIE
3HAHUU

21

21

[loBTOpEHNE
OCHOBHBIX
MIOHSITUHN U
METOJIOB KypCOB
7 1 8 KJIacCOB,
000011eHNE
3HAHUU

IToBTOpEHUE
OCHOBHBIX
MOHSATUHN U
METOJIOB KypCOB
7 1 8 KJ1acCOB,
000011IcHHE
3HAHUM

21

[IpeoOpazoBanue
paroHaIbHbBIX
BBIPAKCHUH

21

[IpeoOpazoBanue
parroHaIbHbBIX
BBIPAKEHUN




Perienue

21

9 KBaJIPaTHBIX
YpaBHEHUM

99 Perienue

0 KBaJIPaTHBIX
YpaBHEHUM

99 Perienue

1 palMOHATIBHBIX
YpaBHEHUI

99 Pentenue

9 palMOHAIbHBIX
YpaBHECHUU

99 Pentenue

3 palMOHATIBHBIX
YpaBHECHUU

99 Pemenue

4 MppalHOHATBHBIX
YpaBHECHUU

99 Pemenue

5 HMppalMOHATBHBIX
YpaBHECHUU
Pemenue

22 | TUHEHHBIX U

6 | kBagpaTHBIX
HEPABEHCTB
Pemenue

22 | IMHEHHBIX U

7 | KBaJIpaTHBIX
HEPABEHCTB
Pemenue 3agau

22 | o Tteme

8 | «HeThIpexyroJibH

UKW




Penrenne 3agau
22 | 1o TeMe

9 | «UeTtbIpexyroyibH 1
UKW
23 Pemenue 3agau
10 TEME 1
0
«IImomanpey»
23 Pemenue 3agau
10 TEME 1
1
«IImomanpey»
Pemenue 3agau
23
5 110 TEME 1
«ITomoOue»
Pemmenne 3amau
23
3 110 TEME 1
«ITomoOue»
23 Pemenne 3amau
4 10 TEME 1
«OKpYKHOCTb»
23 Pemenne 3amau
5 10 TEME 1
«OKpYKHOCTb»
Hrorosas
23
KOHTPOJIbHAS 1 1
6
paboTta
23 | O6o0marommii 1
7 | ypoOK.
23 | O0oOmarommi 1
8 |ypok
OBIIEE
KOJIMYECTBO
YACOB IIO 238 | 12

I[TPOI'PAMME




9 KIIACC

No
1/

Tema ypoka

KomuyecTBO Yacos

Kontpons
HBIC
paboThI

Bce
ro

JlaTta
IpakTiiec  y3yyen

KHC s
paboThI

DNEeKTPOHHBI
e 1udpoBbIe
oOpa3oBaTeib
HBIE PECYPChI

ParmmmonansHbBIE
YHCcIIa,
HMppalroHaIbHbI
¢ YHcIia,
KOHCUHBIE U
OECKOHEUHBIC
JIECSITUYHEIE
Ipobu

MHO%€eCTBO
JIEUCTBUTEIILHBIX
YHCell,
JIEUCTBUTEIILHBIE
YHCIa KaK
OCCKOHEYHEBIC
IECATUYHBIE
Ipodu

Bzaumno
OJHO3HAYHOE
COOTBETCTBHE
MEXTY
MHO>KECTBOM
JICUCTBUTEIBHBIX
Yyucell U
MHO>KECTBOM
TOYEK




KOOPAMHATHOMN
MPSIMOU

CpaBHeHue
JIEMCTBUTEIBHBIX
quCell,
apupMETHICCKIE
JICVCTBHUS C
JEHCTBUTENbHBIM
U YHCIIAMH

[Tpubnnxénnoe
3HaYEHUE
BEITUINHBI,
TOYHOCTb
PUOIIMIKEHUS

Okpyrienue
qucen

Oxkpyrienue
yucen

10

[Ipukunka u
OIICHKA

pE3yabTaToOB
BBIUMCIICHUN

[Ipukunka u
OlLICHKA

pe3yJIbTaTOB
BBIUMCIICHUN

Onpenenenue
TPUTOHOMETPHYC
CKUX (QYHKIIUHA
yriaoB ot 0° 110
180°

11

DopMyJIbl
MIPUBEICHHUS




12

Teopema
KOCHUHYCOB

13

14

Teopema
KOCHHYCOB

Teopema
KOCHUHYCOB

15

16

Teopema
CUHYCOB

Teopema
CHUHYCOB

17

18

19

Teopema
CHUHYCOB

Haxoxnenue

JUTAH CTOPOH U
BEJIMYMH YTJIOB
TPEYTOJIbHUKOB

Pemenue
TPEYrOJIbHUKOB

20

Pentenue
TPEYTOJIbHUKOB

21

22

Pemenue
TPEYrOJIbHUKOB

Pemenune
TPEYrOJIbHUKOB

23

[IpakTrnueckoe
MIPUMEHCHUE
TEOPEM CHHYCOB
1 KOCUHYCOB

24

[IpakTueckoe
IIPUMEHECHUE
TEOPEM CHHYCOB
1 KOCHHYCOB




25

26

KonTtponbpHas
paboTta o Teme
"Pemenue
TPEYroJIbHUKOB'

IIpencraBinenue
JTAHHBIX

27

28

OnucarepHas
CTATUCTHKA

Oneparuu Haj
COOBITUSIMUA

29

30

31

Hezasucumoctsp
COOBITHI

JIuHelHoe
YpaBHEHUE.
Pemienue
YPaBHEHUM,
CBOJIAIINXCS K
JIMHEMHBIM

JIuHelHoe
YpaBHEHUE.
Pemienue
YPaBHEHH,
CBOJIAIINXCS K
JIMHEMHBIM

32

KBanparnoe
YpaBHEHHE.
Pemenue
YPaBHEHUM,
CBOJISIIIIUXCS K
KBaJIPaTHbIM

33

KBanparHoe
ypaBHEHUE.
Pemenue
YpPaBHEHUM,




CBOAIIMXCA K
KBaaApPaTHbIM

34

35

bukBagpaTHbie
YPaBHEHUS

bukBanpartHsie
YpaBHEHUSA

36

37

38

[Tpumepsl
pelieHus
YpaBHEHUU
TPEThEN U
4eTBEPTOU
CTEIICHEN
Pa3IOKEHUEM Ha
MHOKUTEIHN

[Tpumepsl
peLeHus
YpaBHEHUU
TPEThEN U
4eTBEPTON
CTEIICHEU
pa3JIOKEHHEM Ha
MHOXKUTEIHN

Pemenne
JTpoOHO-
palMOHAIBHBIX
YpPaBHEHUU

39

Pemenue
JTpoOHO-
palMOHAIbHBIX
YpaBHECHUU

40

Pemenune
TEKCTOBBIX 3a]1a4
anreOpanyecKkum
METO/I0M




41

42

Pemenne
TEKCTOBBIX 3a]1a4
anreOpanyeckum
METO/I0M

Pemenune
TEKCTOBBIX 3aJ1a4
anreOpanyecKkum
METOJ0M

43

44

45

46

47

KonTtponpHas
paboTta o Teme
"VpaBHeHus ¢
OJIHOM
nepeMeHHON"

ITonsarue o
npeoOpa3oBaHUU
ogo0us

CoOTBETCTBEHHEBI
€ DJIEMEHTEHI
NoJ00HBIX (hUryp

CoOTBETCTBECHHBI
€ DJIEMCHTBI
NnoJ00HBIX (hUryp

Teopema o
IPOU3BEACHUHN
OTPE3KOB XOP/,
Teopema o
POU3BEICHUU
OTPE3KOB
CEKYIIUX,
TEOpeEMa O
KBaJpare
KacaTeIbHON

48

Teopema o
MIPOU3BEACHUU
OTPE3KOB XOPA,
TeopeMa O




49

MIPOU3BEICHUU
OTpPE3KOB
CEKYIIUX,
Teopema o
KBaJipare
KacaTeabHOMI

Teopema o
MIPOU3BEICHUH
OTPE3KOB XOPJ,
TeopeMa 0O
MPOU3BEICHUU
OTPE3KOB
CEKYIIHUX,
Teopema o
KBaJipare
KacaTeJabHOMU

50

o1

52

[Ipumenenue
TEOPEM B
peLIECHUH
FEOMETPUYECKHUX
3a7a4

[Ipumenenue
TEOpPEM B
pelieHuun
r€OMETPUUECKHUX
3a1a4

[Ipumenenue
TEOPEM B
pelIeHun
F€OMETPUYECKUX
3a1a4

53

KonTtponbpHas
pabora 1o Teme
"I[TIpeobpazoBanu
e mogo0us.
Merpurueckue




COOTHOILICHHUS B
OKPYKHOCTH"

54

55

56

KombunaTopHoe
IPaBUIIO
YMHOKEHUS

ITepecranoBKH.
dakropua.
Coueranus u
YHUCIIO
COYETaHMI

TpeyroybHUK
[Tackass

57

[IpakTrueckas
pabota
"Berunicienue
BEPOSATHOCTEN C
UCITOJIb30BAaHUEM
KOMOMHATOPHBIX
byHKIUH
AIIEKTPOHHBIX
Tabnmi"

58

59

YpaBHeHuE ¢
JBYMSI
NEePEMEHHBIMU U
ero rpadux

YpaBHeHuE ¢
JIBYMSI
MepEMEHHBIMU U
ero rpadux

60

Cucrema nByX
JIMHEWHBIX
YPAaBHEHMH C
JIBYMS
[IEPEMEHHBIMU U
e€ pelieHne




61

62

63

64

65

66

Cucrema 1ByX
JIMHENHBIX
YPAaBHEHUH C
JIBYMSI
MIEPEMEHHBIMU U
e€ pelieHne

Cucrema 1ByX
JIMHENHBIX
YPAaBHEHUH C
JIBYMSI
MIEPEMEHHBIMU U
e€ peleHue

Cucrema nByx
JIMHEUHBIX
YPAaBHEHHH C
JIBYMSI
MIEPEMEHHBIMU U
€€ pelieHue

Pemenue cucrem
JBYX YPaBHEHUU,
OJIHO U3 KOTOPBIX
JIMHENHOE, a

APYTO€ —
BTOPOM CTETICHU

Pemenue cucrem
JIByX YPaBHEHHU,
OJHO W3 KOTOPBIX
JIMHENHOE, a

APYTO€ —
BTOPOM CTENICHU

Penienue cucrem
JIByX YPaBHEHHU,
OJIHO U3 KOTOPBIX
JIMHEHHOE, a

Ipyroe —
BTOPOU CTENECHU




67

68

69

70

Pemenue cucrem
JIByX YPaBHEHHU,
OJIHO U3 KOTOPBIX
JIMHENHOE, a

Ipyroe —
BTOPOU CTENICHU

['paduueckas
VUHTEPIPETALNS
CUCTEMBI
YPAaBHEHUH C
JIBYyMS
epeMEHHBIMU

Pemienue
TEKCTOBBIX 3a]1a4
anreOpanyecKkum
CIT0COO0OM

Pemenue
TEKCTOBBIX 3a]1a4
anreOpanyecKum
CII0COOOM

71

72

KonTponbpHas
pabota 1o Teme
"Cucremsl
YpaBHEHHM"

Onpenenenue
BEKTOPOB.
du3nyeckum u
r€OMETPUYECKUI
CMBICJT BEKTOPOB

73

Croxxenue u
BBIYHTAHHE
BEKTOPOB,
YMHOXEHHE
BEKTOpA Ha
YHCIIO




74

75

76

77

CrioxxeHue u
BBIYUTAHHUE
BEKTOPOB,
YMHOKCHHE
BEKTOpa Ha
YHCIIO0

CioxxeHue u
BBIYUTAHHUE
BEKTOPOB,
YMHOXKEHHE
BEKTOpa Ha
YHCIIO0

Pa3noxenue
BEKTOPA I10 JIByM
HEKOJUIMHEAPHBI
M BEKTOpaM

Koopaunater
BEKTOpa

78

79

80

CxkansgpHoe
IIPOU3BEICHUE
BEKTOPOB, €TO
IIPUMEHEHUE ISl
HaXOXJICHUS
JUTAH U YTJIOB

CkangpHoe
IIPOU3BEICHUE
BEKTOPOB, €TO
IIPUMEHEHUE JJIs1
HAXOXKJICHUS
JUTAH U YTJIOB

Pemenue 3agau c
OMOIIBIO
BEKTOPOB




81

Penrenne 3axau ¢
MOMOIIILIO
BEKTOPOB

82

83

84

[Ipumenenue
BEKTOPOB JIJIS
pelieHus 3a1au
buzuku

KonTposbHas
paboTta o Teme
"Bektopsr"

['eomeTpuueckas
BEPOSITHOCTb.
CiryualiHblit
BBIOOP TOUKH U3
¢burypsl Ha
MJIOCKOCTH, U3
OTpe3Ka, U3 AyTu
OKPYXHOCTH

85

['eomerpuueckas
BEPOSITHOCTb.
CiyuyaliHbIil
BBIOOP TOUYKH U3
burypsl Ha
MJIOCKOCTH, U3
OTpe3Ka, U3 AyTH
OKPYXKHOCTH

86

I'eomeTpuueckas
BEPOSITHOCTb.
CiyyaiiHbIit
BBIOOP TOUKH U3
burypsl Ha
MJIOCKOCTH, U3
OTpe3Ka, U3 Ayru
OKPYXHOCTH

87

I'eomeTpuueckas
BEPOSATHOCTb.




88

Cy4daitHblit
BBIOOD TOYKHU U3

burypsl Ha
TUIOCKOCTH, U3

OTPC3Ka, U3 IyIru

OKPYKHOCTH

YucioBbIe
HEPABEHCTBA U
WX CBOMCTBA

89

YuciioBbIe
HEPABEHCTBA U
UX CBOMCTBA

90

JIuneiiapie
HEPABEHCTBA C
OJIHOM
MIEPEMEHHOU U
HX PEIICHUE

91

92

JIuneiiabre
HEPABEHCTBA C
OJIHOM
MIEPEMEHHOU U
HX PEIICHUE

JIuneiinbpie
HEpPABEHCTBA C
OJHOU
MIEPEMEHHOU U
UX PEUICHUE

93

CucreMbl
JIMHENHBIX
HEPABEHCTB C
OJIHOM
MIEPEMEHHOU U
UX PEUICHUE

94

CucreMsl
JIMHEWUHBIX
HEPABEHCTB C




OJIHOM
MIEPEMEHHOU U
UX PELICHUE

95

Cucremsbl
JIMHEMHBIX
HEPABEHCTB C
OJIHOM
IIEPEMEHHOU U
UX PELICHUE

96

KBagpaTHsbie
HEpPaBEHCTBA U
UX PEIICHUE

97

KBagpaTHseie
HEpPaBEHCTBA U
UX pEIICHUE

98

KBangpaTHseie
HEPABEHCTBA U
UX pEIICHUE

99

KBanpaTHsbie
HEPABEHCTBA U
UX pELICHUE

10

KBanpaTHseie
HEPABEHCTBA U
UX pEILICHUE

10

['paduueckas
WHTEPIPETALIHS
HEPaBEHCTB U
CUCTEM
HEPaBEHCTB C
JBYMSI
IEPEMEHHBIMH

10

['paduueckas
WHTEPIPETAIHS
HEPaBEHCTB U
CUCTEM




HEPaBEHCTB C
JBYMSI

IePEeMEHHBIMHU

10 KonTtponpHas

3 paboTta o Teme
"HepaBencrna"
JlexapToBbI

10 | koopIUHATHI

4 | Touek Ha
TUTOCKOCTH

10 | YpaBHeHue

S5 | npsamon

10 | YpaBueHue

6 | mpsmoii

10 | YpaBHeHue

7/ | OKpYy>XKHOCTHU
Koopaunatel
TOYEK

10

g |mepeceuenus
OKPY)KHOCTH H
PSAMON
Meton
KOOPJIMHAT TIPH
CIICHUH

10 |P

g | TCOMETPUYECKHX
3amad,
MPAKTUIECKUX
3ama4
Meton
KOOPJIMHAT TIPH

11 | pelennu

g |TeoMeTpHYecKiX
3ajad,
MPAKTUYECKUX

3aaad




11

11

11

Meton
KOOpJIUHAT TIpHU
peILICHUU
r€OMETPUYECKHUX
3ajad,
MPAKTUYECKUX
3aja4

KonTposbHas
paboTa 1no Teme
" JlekapTOBBI
KOOPJIMHATHI Ha
IJI0CKOCTH"

HcnpiTanue.
Ycnex u
Heynada. Cepusd
HUCIIBITAaHUHN J0
MIEPBOTO yCIiexa

11

HcneiTanue.
Ycenex u
Heynada. Cepusd
HUCIIBITAHUHN JIO
IIEpPBOro ycriexa

11

11

HcnpiTanue.
Ycenex u
Heynaya. Cepust
UCIIBITAaHUM 10
IIEPBOTO yCIiexa

HcnbiTanus
bepnyum.
Beposarnoctu
COOBITHH B CEpHH
WCTIBITAHUI
bepnynmn

11

UcnbiTanus
bepnyiu.
Beposarnoctu




COOBITHI B CEPUH
VICIIBITAaHUU
bepnymm

11

11

[IpakTrueckas
pabota
"UcnbiTanus
bepnymnn"

KBanparuunas
byHkuus, e€
rpaguk u
CBOMCTBA

12

KBanparuunas
byHKuus, e€
rpaduK u
CBOMCTBA

12

12

12

12

KBagpatnunas
byHkuus, eé
rpaduk u
CBOMCTBa

[Tapa6omna,
KOOPJIMHATHI
BEPIITMHBI
napaboJibl, OCh
CUMMETPHH
napaboJibl

[Tapa6omna,
KOOPHUHATHI
BEPIIHHBI
napaboJbl, OCh
CUMMETPHUH
rapaboJIbl

[Tapabomna,
KOODPIMHATHI
BEPIIHHBI
napaboJibl, OCh




CUMMETPHUHI
napaboJIbl

12

[Tapaboura,
KOOPIMHATHI
BEPIIIUHEI
napaboJibl, OCh
CUMMETPHUHU
napaboJIbl

12

[Tapabona,
KOOPINHATHI
BEPIINHBI
napaboJbl, OCh
CUMMETPHUH
napabosbl

12

[Tapabona,
KOOPINHATHI
BEPILMHBI
napaboJbl, OCh
CUMMETpPUU
napaboJibl

12

12

13

['pacduxu
byHKUIMA: y =
kx,y =kx + Db,
y=k/x, y=x3,
y=vX, y=[X|

['paduxu
byHKUMA: y =
kx,y =kx + b,
y=k/Xx, y=x3,
y=vX, y=[X|

['paduxu
byHKIMit: y =
kx,y =kx +b,
y=k/x, y=x3,
y=VX, y=[x]




['paduku

byHKIUR: y =

13

1 kx,y =kx +b,
y=k/Xx, y=x3,
y=vX, y=[X|
['paduku
byHKIWMit: y =

13

5 kx,y =kx + b,
y=k/x, y=x3,
y=vX, y=[X|
['paduku
byHKUMN: y =

13

3 kx,y =kx +b,
y=k/x, y=x3,
y=VX, y=[X|
KonTponpHas

13

4 pabota 1o Teme
”CDYHKHI/H/I"
[IpaBuibHBIE

13 | MHOTOYTOJTBHUKH

5 |, BEIYHCJICHUE UX
3JIEMEHTOB

13 | Yucmo n. {nuna

6 | okpyXHOCTHU

13 | Yucno n. JInuna

[/ | OKpY>KHOCTH

13 | nuna nyru

8 | OKpYXHOCTH

13 | Paquannas mepa

9 |yrna

14 [Imomane kpyra,

g |cexropa,

CECIrMCHTA




[Imomane kpyra,

14

1 CEKTOopa,
CerMeHTa

14 [Imomane kpyra,

5 CEKTOopa,
CerMeHTa
Cnydaitnas

14 | BenuuuHa U

3 | pacripeneieHue
BEPOSITHOCTEN
Marematudeckoe
OXKUJIaHUE U

14

4 JUCTIEPCHUSI
CIIy4aliHOU
BEJINYUHBI
[Ipumepsb1
MaTeMaTUYECKOT

14 0 O’KMIaHHUS KaK

5 TEOPETUYECKOTO
CpeaHero
3HAYEHUS
BEJIMYUHBI

14 ITousitue o

5 3aKOHE OOJIBIIINX
YHuCel
N3mepenue

14 | BeposiTHOCTEI C

7 | IOMOIBIO
qacToOT

14 [Ipumenenue

3 3aKoHa OOJIBIIINX
qucell

14

9 Ilousitue

YUCJIOBOU




IIoCJacaoBaTCIIbH
oCTHu

15

3aganue
MoCJeI0BaTEIbH
OCTH
PEKYPPEHTHON
dbopmyIoii u
dbopmyIioi n-ro
qJieHa

15

15

Apudmernuecka
iU
reOMETpUYECKast
IIPOrpeccun

Apudmernuecka
U
reoMeTpHUIecKas
IpOrpeccuun

15

15

@opMyJIbl N-TO
YJIeHa
apupMeTHIECKON
u
r€OMETPUUECKOMN
MIPOTPECCU,
CYMMBI TIEPBBIX N
YJIEHOB

®opmyJibl N-TO
YJIeHa
apupMeTHIeCKON
u
r€OMETPUUECKON
MIPOTPECCU,
CYMMBI TIEPBBIX N
YJIEHOB

15

®opMmyJibl N-TO
YJieHa
apupMeTHIECKON




u
r€OMETPUUECKOMN
MIPOTPECCHUH,
CYMMBI IEPBBIX N
YJICHOB

15

@opMyJIbl N-TO
YJIeHa
apupMeTHIECKON
u
r€OMETPUUECKOMN
MPOTPECCHUH,
CYMMBI IIEPBBIX N
YJICHOB

15

15

®opmyIibl nN-ro
YJIeHa
apupMeTHIecKon
u
r€OMETPHUUECKOMN
MIPOTPECCU,
CYMMBI TIEPBBIX N
YJICHOB

N3o6paxenue
YJICHOB
apu(pMeTHIECKON
u
r€OMETPUUECKON
MPOrPeCCUid
TOYKaMH Ha
KOOPJIMHATHOM
MJIOCKOCTH

15

N3o6paxenue
YJICHOB
apupMeTHIeCKOn
u
F€OMETPUYECKOU
MIPOTrPECCUI
TOYKaMH Ha




KOOPJIMHATHOU

MJIOCKOCTH

16 JIuHenHbIl u

g |?KCHOHEHIMATbH
bI POCT

16 | Cnoxubie

1 | mpoueHTsI

16 | Cnoxubie

2 | IPOIICHTHI
KonTtponbHas

16 paboTta o Teme

3 "UucnoBsie
MocJe0BaTebH
octu"

16 [TonsTue o

4 |ABIKEHHH
MIJIOCKOCTH

16 [TapajutenbHBIN

g |mepeHoc,
MOBOPOT

16 [TapannenbHbIi

g |mepeHoc,
MOBOPOT

16 [TapayutenbHBIN

;| nepenoc,
MOBOPOT

16 IIpumenenue

8 JIBUKCHUW TTPU
pelieHuu 3a1ad
KonTposbHas

16 | pabora o temam

9 | "lIpaBuibHbIE
MHOT'OYTOJIbHUKH

. OKpyXHOCTb.




JIBr>KeHUsI
IJI0CKOCTH"

17

17

[ToBTOpEHUE,
000011IeH1E U
CHUCTEMAaTH3aIHs
3HAHWU. 3aMIuch,
CpaBHEHUE,
JIEUCTBHUS C
JICUCTBUTEIBHBIM
1 YHCJIAMH,
YHCIIOBas
npsiMast

[ToBTOpEHUE,
000011EeHNE U
CHCTEeMaTH3aIMs
3HAHUU.
[IponeHTsl,
OTHOIIIEHUSI,
MPOIOPIIUHU

17

17

[ToBTOpEHME,
o0oOu1eHue u
CUCTEMAaTHU3ALUS
3HAHUU.
Oxkpyriienue,
pUOJINKEHNE,
OLICHKA

[ToBTOpEHME,
000011IeH1E U
CHCTEMaTH3aIUs
3HAHUU.
Pemenue
TEKCTOBBIX 3aJ1a4
apu(pMETHIECKU
M CIIOCOOOM

17

[ToBTOpEHUE,
o0oOuieHue u
CUCTEMATU3ALUSA




3HAHUU.
Pemenue
TEKCTOBBIX 3a]1a4
apu(hMETUICCKU
M CIIOCOOOM

17

[ToBTOpEHUE,
000011IeHIE U
CHCTEMAaTH3aIHs
3HAHUH.
Pemenue
TEKCTOBBIX 3aJ1a4
apu(pMEeTUIECKU
M CIIOCOOOM

17

[ToBTOpEHME,
000011EeHNE U
CUCTEMaTHU3AIIHS
3HAHUM.
[IpeoOpazoBanue
anredpanyecKux
BBIPAKEHU,
JIOTTYCTUMBIE
3HAYCHUS

17

17

[ToBTOpEHUE,
o0o01IeHne u
CUCTEMAaTHU3ALUS
3HAHUU.
[IpeoOpazoBanue
anreOpanyecKux
BBIPAKCHUU,
JOITyCTUMBIE
3HA4YCHUS

IToBTOpEHUE,
o0oOu1eHue u
CUCTEMAaTH3aIHs
3HAHUU.
[TpeobpazoBanue
anreOpanyecKux
BBIPAXEHUU,




AOIMyCTHUMBIC
3HA4YCHMUA

17

[ToBTOpEHUE,
o0o01mIeHune u
CUCTEMATU3ALIMS
3HAHUU.
[Tpeobpa3zoBanue
aJredpanvecKux
BBIPAXECHUU,
JOIyCTUMBIE
3HAYEHHUS

18

18

18

[ToBTOpEHUE,
00o011eH1E U
CUCTEMATU3ALUS
3HAHUM.
OyHKIUHU:
MIOCTPOCHHUE,
CBOMCTBA
M3YUYEHHBIX

byHKIUH

[ToBTOpEHUE,
o0o01IeHne u
CHUCTEMaTHU3aLUS
3HaHUM.
OyHKIUHU:
MIOCTPOCHHUE,
CBOMCTBA
M3yYEHHBIX

byHKINHA

[ToBTOpEHME,
000011I1EHNE U
CHCTEMaTH3aIus
3HaAHUM.
OyHKIWU:
IIOCTPOCHHUE,
CBOMCTBA




W3YYEHHBIX
byHKIUH

18

[ToBTOpEHUE,
o0o01mIeHune u
CUCTEMATHU3ALIUS
3HAHUM.
OyHKIMH:
MIOCTPOCHHUE,
CBOMCTBaA
W3YUYEHHBIX

byHKIUH

18

[ToBTOpEHUE,
o0oOu1eHue u
CUCTEMATU3ALUS
3HAHUM.
['paduueckoe
pelieHue
YPaBHEHUM U UX
CUCTEM

18

18

[ToBTOpEHUE,
0000111EHNE U
cUCTEMaTU3aLus
3HAHUU.
['paduueckoe
pelieHue
YPaBHEHUM U UX
CUCTEM

[ToBTOpEHME,
00001IeHNeE,
CUCTEMAaTU3ALIMS
3HAHUM.
N3mepenue
F€OMETPUYECKHUX
BEJINYVH.
TpeyronbHuKu




18

18

18

19

19

[ToBTOpEHUE,
000011IEeHNE,
CHUCTEMAaTHU3aLUS
3HAHUU.
[TapannenbHbIe U
MEPIICHANKYJISIPH
bI€ TIPSIMBIE

[ToBTOpEHUE,
000011IeHHE,
CUCTEMATHU3ALIUS
3HAHUM.
OKpyY>XHOCTb U
KpYT.
['eomerpuueckue
IIOCTPOCHUSL.
Vel B
OKPY>KHOCTH

[ToBTOpEHME,
000011I€EeHNE,
CHCTEMaTH3aIHs
3HAHUM.
Bnucannsie n
OIMMCaHHbBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKO
B

O0o0Ommenue,
CHCTeMaTH3aIus
3HAHUM.
[IpencraBnenue
JTAaHHBIX

O06o061enue,
CHCTEMAaTU3aLUs
3HaHUM.
OmnwncarenpHas
CTAaTHUCTHUKA




19

19

O0o0Omienue,
CHUCTEMAaTH3aIH
3HAHUH.
IIpencraBnenue
JTQaHHBIX.
OnucarenpHas
CTaTHUCTHKA

O06o01enue,
CHCTEMaTH3aIUs
3HAaHUM.
BeposTHOCTB
CIIy4ailHOTO
COOBITHS

19

19

19

O06o011enue,
CHCTEMAaTH3aIsI
3HAHUU.
BepostHOCTB
CIIy4alHOI O
COOBITHS.
DJIeMEHTHI
KOMOWHATOPUKHU

O06o011enue,
CHCTEMaTH3aIus
3HaHUM.
DNEeMEHTBI
KOMOMHATOPUKHU

O0o0Ommenwue,
CUCTEMAaTHU3aLIH
3HAHUU.
DNEeMEHThI
KOMOMHATOPHUKH.
Ciyualinbie
BEITUYUHBI U
pacrnpeneneHus

19

O06o06m1eHuE,
CHUCTEMATH3ALIUA
3HAHUWM.




Cny4daiinbie
BEJIMYMHBI U

pacrpeaeneHus
Hrtorosas

19

3 KOHTpOJIbHAs 1 1
pabota
Hrtorosas

19

9 KOHTpOJIbHAs 1
pabota
[ToBTOpEHUE,

20 | 00o0OmIEeHue, 1

0 | cucremaTu3arys
3HAHUN
[ToBTOpEHUE,

20 | 00o0OmIEeHue, 1

1 | cucremaruszanusa
3HAaHUU
[ToBTOpEHME,

20 | 0000mIeHHE, 1

2 | cucreMaTu3arus
3HAaHUU
[ToBTOpEHUE,

20 | 0000mIeHHE, 1

3 | cucremaru3anus
3HAHUH
IToBTOpEHUE,

20 | 0000mEeHue, 1

4 | cucremMaTu3anus
3HAHUU

OBIIEE

KOJIMYECTBO

YACOB I1O 2041 11

I[TPOI'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta
1 Uucna u BBIYUCIECHUS
11 BbmonHsaTe, coyeras  yCTHblE M NHCbMEHHBIE  NPUEMBI,
' apudMeTHuecKue NeiCTBUA ¢ pallMOHAIILHBIMU YHCIIaMHU
HaxonuTe  3HAa4YeHHMs  YUCIOBBIX  BBIPQKEHUH,  MPUMEHSATbH
1.2 pa3zHo0Opa3HbIe CIIOCOOBI U MPUEMBI BBIYMCIICHUS 3HAUEHU N JPOOHBIX
BBIpa)XEHUH, cofiepxKalux 0ObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[lepexonuTs OT oAHOH (GOpPMBI 3amMCcH 4YHCEl K Jpyroi
13 (mpeobpa3oBbIBaTh  JIECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOBk)
14 CpaBHMBAaTh U YHOPSIIOUYMBATh pallMOHAILHBIE YHCIIA
1.5 OxpyriaTh unucna
BBINONHATE NPUKUIKY M OLEHKY pe3yJibTaTa BBIYUCIEHHH, OLIEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUH. BBINIOTHATh JIEUCTBUA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKa3aTeNIMU
17 [IpuMeHsTh NpU3HAKU ACIMMOCTH, DPA3JIOKEHHE HA MHOXKUTEIN
' HATypaJIbHBIX YUCEl
Pemarp IpakTUKO-OPUEHTHPOBAHHBIE  3a/ayd, CBA3aHHBIE C
1.8 OTHOILIEHHEM  BEJIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
IIPOLEHTaMH, WHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUs 3a1ad ¢




y4€TOM OTpaHUYEHUHN, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBbIX

00BEKTOB
2 AnrebpanuecKue BHIPAKCHUS
21 Hcnonb30BaTe anreOpandeckyl0 TEPMHUHOJOTHIO M CHMBOJIHKY,
' IPUMEHSATH €€ B IPOLIecCe OCBOEHHsI yueOHOro MaTtepuania
25 Haxonnute 3HadeHuss OYKBEHHBIX BBIPQKEHUH IIpU 3aJaHHBIX
' 3HAUEHUSX IEPEMEHHBIX
23 BeimonHATe mpeoOpazoBaHMs LEJNOTO BBIPAKEHHS B MHOTOWICH
' IPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BBINOTHATE YMHOKEHUE OJJTHOUIEHA HA MHOTOWIEH U MHOTO4JIEHa Ha
2.4 MHOIOWJIEH, HPUMEHATh (OpMyJbl KBajapaTa CyMMbl U KBajpaTa
pa3HOCTH
OcCylecTBISATh  pa3joKEHUE MHOTOYWIEHOB HA MHOXUTEIU C
2.5 MOMOIIbIO BEIHECEHHUS 32 CKOOKH OOIIET0 MHOXHUTES, TPYIIUPOBKU
CJIaraeMbIX, MPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHHS
26 [TpumeHsTh NpeoOpa3zoBaHUS MHOTOUJICHOB JIJISl PEILIEHUS Pa3IMUHbIX
' 3a]a4 U3 MAaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 PEabHON IPAKTUKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3aTENsIMU
' TSl Ipe00pa3oBaHus BEIpAKCHHUI
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 IpaBHJIa IEPEXo/ia OT UCXOJHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM ypaBHEHUS
3.9 [TpumensaTs rpaduueckue METOAbl NPU PEIICHUH JMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupate mnpumepbl Map YHCEd, SBISIIONIMXCA pEHICHUEM
' JMHENHOIO ypaBHEHUS C IBYMs IIEPEMEHHBIMU
CTpouTh B KOOPIMHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMs NEPEMEHHBIMU; MOJIb3YACH I'paUKOM, TPUBOIUTH IPUMEPHI
pellIeHUs] ypaBHEHUS
35 Pemate cucrteMbl BYX JIMHEWHBIX YPaBHEHHM C  JABYMs

MEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu




3.6

CocTaBisATh U peliaTh JUHEMHOE YPAaBHEHUE UJIU CUCTEMY JIMHEUHBIX
ypaBHeHI/Iﬁ 110 YCJIOBUIO 3aa4u, UHTCPIIPETUPOBATH B COOTBETCTBUU

C KOHTCKCTOM 3aJa4u HOHy‘IGHHBIfI peE3yabTaT

Koopaunate! u rpadpuku. @yHKIun

4.1

N300paxaTh Ha KOOPIAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aJIaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJbI, 3aIlUCHIBATH

YHCJIOBBIC IPOMEXKYTKH Ha anre6pa1/1quKOM SA3BIKE

4.2

4.3

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM I10 3aJaHHBIM
KOOp/AWHATaM
CrpouTts rpaduku THHEHHBIX GyHKIHNA. CTpOUTh rpaduK QYHKITUHN Y

= x|

4.4

4.5

4.6

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHMUE, LEHY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsi, 00BbEM pabOThI
Haxoauts 3HaueHue QyHKIUH 110 3HAYEHUIO €€ apryMeHTa

[Tonumarps rpaduueckuii crnoco0 TMpencTaBiICHUS M aHalIu3a
uHpOpMalLlMK, W3BJIEKATh M HHTEPIPETUPOBATh HH(POPMALMIO U3

rpauKOB peaqbHBIX MPOILIECCOB U 3aBUCUMOCTEMN

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yabTAaThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

11

1.2

Hcrnons3oBaTh  HayajabHbIE  NPEIACTABICHUS O  MHOXECTBE
JIEMCTBUTEIIBHBIX YNCEN I CPAaBHEHHUSI, OKPYTJICHUS U BBIYMCIICHHM,
n300pakaTh JeMCTBUTENbHBIE YHUCIIAa TOYKAMHU Ha KOOPAMHATHOM
IpSAMOI

[IpumeHsTh TOHSATHE AapU(PMETUYECKOTO0 KBAJAPaTHOIO KOPHS,
HaXOJUTh KBAJpaTHblE KOPHM, HCIOJIB3YSl TNPH HEOOXOTUMOCTH
KAIIbKYJIATOD, BBITOJIHATH peoOpa3oBaHus BBIPAXCHU,

COZIepKAIIMX KBAaJpPAaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM

1.3

Hcnonp30BaTh 3amucy OOJBIIMX M MAaJBIX YHCEI C ITIOMOIIBIO

JECATUYHBIX Opo0eii u cTenenelt yrcna 10




Anrebpanyeckue BbIpaKeHHs

2.1

[IpuMeHsTh TOHSATHE CTENEHU C LIEeNbIM MOKa3aTelieM, BBIIOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUM, COACPIKAIIUX CTEIEHH C IEJIbIM

IIoKa3aTecjiemM

2.2

BBITIONTHATE  TOXKAECTBEHHBIE TMPEOOPA30BaHUSA  pPallMOHATBHBIX
BBIPQXKEHUI HA OCHOBE NPaBWJI JACHUCTBUM HaJ MHOIOWICHAMU M

anreOpanvdecKuMHu JIpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

[TpumeHsTh IpeoOpa3oBaHUs BHIPAKEHUN 7Sl PEIICHUs Pa3IHuHbIX

3aaa4 U3 MaTEMaTuK, CMCKHBIX ITPEAMCTOB, U3 peaanOﬁ IMPAaKTUKN

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

Pemats .]'IPIHeﬁHBIe, KBaJApaTHbIC YpPAaBHCHHUA U PpPAOHUOHAJIbHBIC
YpaBHCHU:A, CBOAAIIUCCA K HUM, CUCTEMbBI IBYX ypaBHeHnﬁ C IBYyMs

MNEPEMCHHBIMU

3.2

3.3

IIpoBoauTh NPOCTEMIINE HCCIENOBAaHUS YPAaBHEHHUH M CHCTEM
YpaBHEHHH, B TOM 4YHCI€ C NPUMEHEHHEM TIpapuiecKux
npeJcTaBiIeHni (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIM CHCTEMa

YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe)

[lepexomuTh OT cioBecHOW (QOPMYTHUpPOBKHM 3amaun K €€
anredpandeckoil MOJeNu ¢ MOMOIIbIO COCTABICHHS ypaBHEHUS WM
CHUCTEMbI ypaBHeHHﬁ, HUHTCPpHIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOHy‘IGHHLIﬁ pe3yibTaT

3.4

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OLICHKH, peIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyro HIUTFOCTPALINIO MHOXKECTBA peIIeHU

HCPAaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMU

4.1

[ToHuMaTh W HCMONB30BaTh (PYHKUMOHAIbHBIE TMOHATHS M SI3BIK
(TepMHUHBI, CUMBOJHMYECKHE O003HAYEHMsI), OIpPENeIsITh 3HauUeHUE

(YHKLIMU 110 3HAaYEHUIO apryMeHTa, ONpeAesITh CBOUCTBA (DYHKIIMU

o e€ rpaduky

4.2

CtpouTth rpaduiky deMeHTapHBIX QYHKIIUN BHIA:
y=k/x
, ¥ =Xx%, y =Xy = |X|, omUCBIBaTh CBOMCTBA YMCJIIOBON (YHKIIUH IO €€
rpaduxy




9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

1.1

1.2

1.3

14

Yucia U BEIUMCIIEHUSA

CpaBHI/IBaTB " YIIOPAA0YMBATh PAlMOHAJIBHBIC M HpPpallMOHATIbBHBIC
qucjia

BreinonHsaTh apI/I(bMeTI/I‘-ICCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
COoUcCTasl YCTHBIC U TMCbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYMUCIICHHSA C
HppaiuOHAJIbHBIMU YHCJIaMU

Haxogute 3HaueHUs CTEIIeHEeHn ¢ OCJIBIMH IMOKAa3aTC/IIMHU 1 KOpHCﬁ,
BBIYUCJIATH 3HAYCHHN A YHCIIOBBIX BLIpa)KeHI/Iﬁ

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IMPUKUIKY

pe3yibTara BLI"II/ICJ'ICHI/II\/'I, OLICHKY YHUCJIOBBIX BLIpa)KeHPII’I

ypaBHeHI/IH " HECPABCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJISILIIMECS K HUM, IPOCTEHIIINE JPOOHO-PAlIMOHANIbHbIE YPaBHEHUS

2.2

Pemate cucTemsl IByX TMHEHHBIX YPAaBHEHHM C JIBYMSI IEPEMEHHBIMU
Y CHCTEMBI IBYX YPAaBHEHMH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3aa4l ANreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPaBHEHUS WJIM CUCTEMBI JBYX YpaBHEHHH C JByMs

MNEPpCMCHHBIMU

2.4

2.5

[IpoBOomNTE TpOCTEHIINE WCCIEIOBAHUSA YPAaBHEHUM M CHUCTEM
yYpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUIEeCKUX
npeJCTaBiIeHui (HampuMmep, yCTaHaBIMBaTh, UMEET JM YPaBHEHHUE

WM CHCTEMA YPaBHEHUM pellIeHus], €ClId UMEET, TO CKOJIBKO)
Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,

n300paxxaTh pelIeHe HEPaBEHCTB Ha YUCIOBOM MPSMOIA, 3aITUCHIBAThH

pPEIICHUC C TOMOIIBIO CUMBOJIOB




2.6

2.7

Pemrate cucTeMBl JIUHEMHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEeIICHUC
CHUCTEMBI HCPABCHCTB HaA YHUCI0BOM HpﬂMOfI, 3allMChIBATh PCHICHUEC C
IIOMOIIbIO CHUMBOJIOB

Hcmons30BaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

3.2

3.3

PacrioznaBate  QyHKmMM ~ W3ydeHHBIX  BUAOB.  [loka3wIiBaTh
CXEMaTHYECKH pACHOJOXKEHHE Ha KOOPAWHATHOH  IUIOCKOCTH
rpadpukoB Qyakumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHU K03()(UIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3piBaTh CXEMAaTHYECKH pPACIIOJIOKEHUE Ha KOOPIAMHATHOMN
IUIOCKOCTH TpadukoB GyHKIMN Buaa y = VX, y = |X| U ONUCHIBATH

CBOICTBA (PYHKIUI

Ctpouth u u300paxarbh CXeMaTU4eCKd TpaduKu KBaJpaTHUHBIX

(GyHKIMI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIMH MO HX

rpaduxkam

3.4

Pacno3naBaTh KBajpaTH4HylO (QYHKIUIO 1O (opMylie, NMPUBOAUTH
IpUMEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOM KU3HM, (U3MKH,

reoMeTpUn

4.1

4.2

4.3

4.4

Apudmernueckasi U reoMeTpUUYecKas IpOrpeccuu

Pacno3naBath apI/I(I)MeTI/I‘-IGCKYIO U TCOMCTPHUUYCCKYIO IIPOrpeCcCruu

IIPU pa3HbIX crocobax 3aaHus

BBINONHATE BBIYMCICHUS C UCHONb30BaHHEM (opMyn N-TO wiieHa
apupMeTHUIeCKOil ¥ TeOMETPUUYECKOI MPOTrpeccHii, CyMMBbI MEPBbIX N
YJIEHOB

N300pakaTb ~ wieHbl  TOCJIEIOBAaTEIILHOCTH  TOYKAMHU  Ha
KOOPJAMHATHOW INIOCKOCTH

Pemate 3a1a4uu, CBA3aHHBIE C YUCIIOBBIMU ITOCJIEI0BATEILHOCTSIMU, B

TOM 4YHCJI€ 33Jauyd U3 peaJbHOM KHU3HU (C HCIOIB30BAaHUEM

KaJIbKYJIATOPA, TU(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Hucna u BIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHOHN (POPMBI 3aMUCH
11 apoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPSI0YMBAHNE PAMOHAIBHBIX YHCEII
19 Apudmernaeckue eWCTBUS C pallMOHATIBHBIME YUCIIaMu. Pemenne 3anayq u3
' peanbHON NPAaKTUKU HA YacTH, Ha IpooH
13 CreneHb C HaTypajbHBIM IIOKa3aTeJIeM: OIpeJesieHHe, IpeoOpa3oBaHUE
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHThI, 3auch MPOLEHTOB B BUAE ApoOW U IpoOH B BHIE MPOLEHTOB.
' Tpu oCHOBHBIE 3a]1a4M Ha IIPOLEHTHI, PELICHUE 3314 U3 PEAIbHON IPAKTUKU
L5 [IppuMeHeHHEe TNpPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YHACEI
16 PeanbHble  3aBHCHMOCTH, B TOM 4YHclae TpsMas U oOpaTHas
' MIPONOPLUHOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, UNCIOBOE 3HAYEHNE BBIPAKEHHUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHMU [IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXIy BEIMYMHAMHU B BUAE (OPMYIHI.
' Brruucnenus mo ¢popmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKECHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM
25 Opnnounensl 1 MHOTo4UIeHbl. CTeneHb MHOTOWIEeHA. ClI0KEeHUE, BBIUNTAHHE,
' YMHOKE€HHE MHOI'OUYJICHOB
@opMysBl  COKPALIEHHOTO YMHOMKEHHMs: KBaJApaT CyMMBI U KBajapar
2.6 pasHocTH. dDopMyna pa3HOCTH KBaapaToB. PasnokeHne MHOIOWICHOB Ha
MHOXUTEIN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHUs, IpaBWia MpeoOpa3oBaHHs ypaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHUM
3.2 JIuHeHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEMHOIO
' YpaBHEHUs, PEIICHUE JINHEWHBIX YPaBHEHUU
33 CocraBiieHue ypaBHEHUH 10 yCIOBHIO 3a7auu. Perienre TeKCTOBBIX 3aau ¢
' IMOMOIIBIO YPABHEHHI
3.4 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JOByX NUHEHHBIX YpaBHEHUN C JABYMs IepeMEHHBIMU. Pemienue
35 CHCTEM ypaBHEHHH ClIOCOOOM MOACTaHOBKH. [I[puMepsI pernienns TeKCTOBBIX
3aJ1a4 ¢ MOMOIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touky Ha psamMoit
42 UucnoBsie MPOMEXYTKH. PaccTosiHue Mex 1y IByMs TOUKaMHU KOOPAUHATHOM
' IpsAMON
13 [TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcnucca u oparHATA
' TOYKH Ha KOOPJUHATHOMN TUNIOCKOCTH
14 [Ipumeps! rpadukos, 3a1aHHbIX (hopMmynaMu. UTeHue rpagukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 ITonsarue Gynkuun. I'padux Gpynkiun. CoiicTBa QyHKIMIA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'padux pyHkuumn y = [x|
47 I'papuueckoe pemieHHe JIUHEWHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS
1 Yucna u BBIYUCICHUS
11 KBagpatublii kopeHb u3 uncna. IloHsTHEe 00 HppalMOHATIHLHOM YHCIE.
' JlecsiTuuHble MPUOIMKEHUS UPPALIMOHATIBHBIX YHCE
CpoiicTBa apumMeTHyecKMX KBAJpPATHBIX KOPHEH W HX MpPHUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHUCIIOBBIX BBIpA)KEHU I u BBIUUCIICHUSM.
JleicTBUTENbHBIE YUCTIA




1.3 CreneHb c 1enbIM MoKaszaTeseMm U e€ cBoiicTBa. CTaHgapTHAs 3alKCh YUCia
2 Anrebpandeckue BoIpaKeHUS

21 KBagpaTHblil  TpEXWiieH, pa3loKeHHEe KBaJIpaTHOro TpéXwieHa Ha
' MHOXHUTEITN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE aNre0pandeckux Ipooei

2.4 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHUe
3 VYpaBHEHUS U HEPAaBEHCTBA

a1 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera

3.2 Pemrenne ypaBHeHuH, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATIBHBIE YPAaBHEHHS

I'paduueckas mHTEpHIpETAUS YPAaBHEHUI C ABYMS TIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs NepeMeHHbIMU. [Ipumepsl peleHus cuctem
HEJIMHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU

3.5 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom

3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU

41 [Tonsitne Qynkuuu. OOMacTh ONpenenaeHus] U MHOXECTBO 3HAaYeHHH
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padpux ¢pynkuuu. UreHre cBOMCTB GyHKINU 1O €€ TpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLECCH

4 @DyHKIUY, OINMUCHIBAIOUIME TPSAMYI0 U OOpaTHYIO IPONOPIHOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 Oyukumu y =x?, y = x?

4.6 Oynkun y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYMCICHUS
11 PanmonanbHple uyuciaa, MppalMOHATIbHBIE YKCIA, KOHEYHblE U OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO ~ NEHCTBUTEIBHBIX  4YMCEJ, JECUCTBUTEIbHBIE YHCIA  Kak
19 OecKOHEeuHble JAecATHYHBle ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW MPSIMOM.
CpaBHEHHE NIEUCTBUTENBHBIX YHCEIT
1.3 Apudmerndeckne 1eHCTBHS C ICHCTBUTEIHHBIMHI YHCIAMH
N3mepenust, mpuOikeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,
w JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubmmkénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuoOImxenus. Okpyriaenue yucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUsI C OHON TEpEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemienue ypaBHEeHUH, CBOASAILNUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHH, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelieHus ypaBHEHUH TpPETbe U
' YETBEPTOU CTEIEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHUH
2.7 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUM € ABYMs IEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
211 Penrenune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Pewienne cucreM TMHENHBIX HEPABEHCTB C OHOU IIEPEMEHHOU
2.15 KBaaparHbie HEpaBeHCTBA
216 I'padguueckass MHTEpHpeTalusi HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs

MNEPpCMCHHBIMU




3 DOyHKIUH

31 KBanparnunas ¢ynkums, e€ rpadpuk u cBoiictBa. IlapabGona, xoopauHATHI
' BEPIINHBI TapadoIIbl, 0OCb CAMMETPUHN TTapadoIIbI

3.2 I'paduku pynkimii y=Kx, y=kx+b 1 ux cpoiicra

3.3 I'paduku dpynkwmii y=K/X, y = x° u ux cBoiicrpa

3.4 I'paduku GyHKIM , ¥ UX CBOHCTBA
4 YucnoBble IOCIIEA0BATEIBHOCTH

41 Omnpenenenne U criocoObl 3aaHUs YUCIOBBIX ITOCIIEI0BATEILHOCTEH. 3a1aHue
' MOCIIEI0BATEIFHOCTH PeKYpPPEeHTHOU (hopMyItoi u popMyioi N-To YieHa

42 Apudmernueckass nporpeccus. PopMmynsl N-ro WieHa apuMeTHIECKOH
' HPOTPECCUU, CyMMBI IIEPBBIX N YICHOB

43 ['eomerpuueckas mnporpeccus. @Dopmynbl N-ro YieHa T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI TIEPBBIX N YICHOB

44 N300paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUYECKOM mporpeccuit
' TOYKaMH{ Ha KOOPJMHATHOW IIIOCKOCTH. JINHEHHBIN 1 AKCTIOHEHIIMATBHBINA POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro Iy
pesyabTaTa o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
6 ['eomerpus
Pacrnio3HaBaTh N3y4eHHBIE TE€OMETPUYECKHE (PUTYPHI, OTIPENENATh UX
B3aMIMHOE PAaCMOJIOXKEHUE, U300paxarb TreoMeTpuyeckue (Urypsi,
6.1 BBIINOJHATh YEPTEKU IO YCIOBUIO 3a1aud. M3MepsATh JnHENHbIE U
YIJIOBbIE BEIMYUHBI. Pemars 3a/1aun Ha BBIYMCIEHUE JIMH OTPE3KOB
Y BEJIMYUH YIJIOB
Jenatb rpy0yr0 OLIEHKY JMHEWHBIX U YTIOBBIX BEIMYHH IPEIMETOB B
6.2 peanbHOM JKU3HH, pa3MepoB MPHUPOIHBIX 00BEKTOB. Paznuuath
pa3Mepbl ITUX 0O0BEKTOB M0 HOPSAAKY BETUUUHBI
6.3 CTpouTh 4epTeKH K F€OMETPUUECKHUM 3a/iadam
ITosp30BaTbCA IIpU3HAKaMHU paBeHCTBa TPEYrOJIbHUKOB,
6.4 UCIOJb30BaTh  TPU3HAKM UM CBOICTBA  paBHOOEIPEHHBIX
TPEYrOJIbHUKOB IIPH PEILIEHUH 3a1a4
65 IIpoBOoAMTH  JIOTHYECKHME  DPACCY)KIEHUS €  HCIOJIb30BaHHEM
' FEOMETPUUECKUX TEOPEM
[Tonb30BaTbCs pU3HaKaMu paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEAMAHBI, TPOBEAEHHON K THUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUH T€OMETPUUYECKUX 3a/1a4
OnpenensaTh NapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPhIE
6.7 o0pa3yeT ¢ HUMH cekymas. OnpeaensiTh NapauiebHOCTh MPSIMBIX C
' MMOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOW MPSIMOM JI0 TOUEK
JIpYrou npsamMou
6.8 Pemate 3amaun Ha kieTyaTon Oymare
[IpoBOANTHL BBIYUCIEHUS W HAXOIUTh YHCIOBBbIE W OYyKBEHHBIE
6.9 3HAYEHUS YIJIOB B TE€OMETPUYECKMX 33]a4ax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,




6.10

6.11

6.12

6.13

00pa30oBaHHBIX MpPU TMEPECEUCHUU JBYX MapauieIbHBIX MPSIMBIX

CeKylllel. PemaTe npakTuyecKue 3a1aui Ha HaXO0KJICHUE YIII0B

Brnagets TmOHSATHEM TE€OMETPUYECKOTO MeECTa TO4YeK. YMETh
OTpeeNiaTh OMCCEKTpUCY yrila M CEepeAUHHBIA NEePIEeHIUKYISAp K

OTPE3KY KaK FreOMETPUUECKUE MECTa TOUEK

@opMyIMpoOBaTh ONPEIEICHUSI OKPYXKHOCTM M Kpyra, XopAsl H
JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCsi MX CBOHCTBAMU. YMETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUH 3a1a4

BianeTe NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ ueHTp. llonp3oBaThecs (akTamMu O TOM, UTO
OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCSI B OJTHOM TOYKE, U
0 TOM, YTO CE€pPEAMHHBIC EPIIEHANKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE

Brnagete mnoHsTHEM KacaTeNbHOM K OKPYKHOCTH, IOJIb30BaThCS
TEOPEMOM O MEPIEHIUKYIIPHOCTH KacaTelbHOM U  paauyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

6.14

6.15

8 KUIACC

ITons3oBaThCA HpOCTCfII.HHMPI TCOMECTPUICCKUMHU HCPABCHCTBAMU,
IIOHUMAaTh UX HpaKTI/IIIGCKI/Iﬁ CMBICJI
HpOBOI[I/ITI) OCHOBHBLIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IMHEHKH

Kon
NpoBepPsieMoro
pe3yjabTara

6

6.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

I'eomerpus

Pacno3naBath OCHOBHEIE BH/bI '—ICTBIpéxyFOJ'IBHI/IKOB, UX 3JIEMCEHTHI,

MMOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1

6.2

HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYroJIbHHUKa

(eHTpa Macc) B peIICHUH 3a1a9

6.3

Bnanery moHsTHEM cpenHEW JIMHUU TPEYTrOJbHHKA M Tpamneluw,
MNPUMCHATh HX CBOMCTBa npu pemicHUU TCOMCTPUYCCKUX 3ajady.
[Tons3oBaThcs Teopemoit Paneca U TEOPEMOUM O MPOMOPIHOHATIBHBIX

OTpPEC3Kax, MPUMCHATH UX JIA pCIICHUSA NPAKTUYCCKUX 3a1a4




6.4

6.5

[IpuMmeHsiTh NpU3HAKKM TOA00US TPEYrOJIbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3adayd

[Tonw3oBatbest Teopemoit [Tudaropa mis pemeHuss reoMeTpHUECKuX 1
IIPAKTUYECKUX 3amad. CTpouTh MaTEMAaTHYECKyH0 MOJCIb B
MPAKTUYCCKUX 3ada4ax, CAMOCTOATCIIbHO CJIaTh qepTénc U HaXOOUThb

COOTBETCTBYHOIIHE NJIMHBI

6.6

Bnaners MOHATUSAMU CHHYCa, KOCHHYCa M TaHI€HCa OCTPOro yria
IIPSAMOYT'OJIBHOTO TPEYroJibHHUKA. [10/1b30BaThCA 3TUMM HOHATUAMU

A PCHICHHUA IIPAKTUYCCKUX 3a1a4

6.7

6.8

6.9

Bbruucnate (pasinyHbIME crioco0amMu) IUIOINAAb TPEYrojJbHUKA U
IUIOUIAId MHOTOYTOJbHBIX (GUryp (HOJB3YSACh, IJle HEOOXOIUMO,
KaJbKyIATOpOoM). [IpUMEHATh noydeHHbIE YMEHHS B IPAKTUUYECKUX

3agadax

Bnagerp MOHSATHUSMU  BIMCAHHOTO M LEHTPAJIBHOTO  yIJIa,
MCII0JIH30BaTh TEOPEMbBI O BIIMCAHHBIX YIJIaX, yriaX MEXy XopAamMu
(cekyumm) 1 yriie Mexay KacaTelbHON M XOpAOW IpU pelieHUuH

TCOMETPHUICCKUX 3aaayd

BJ'Ia}ICTI) IIOHATHUEM OIIHMCAaHHOI'O ‘-ICTI)IpéX}/TOJ'IBHI/IKa, IIPUMCHATH

CBOICTBA OIIMCAaHHOTO I-ICTIJIp("Z:‘XyTOJ'I]E»HI/IKa IIpH pCHICHUU 3aJ1a4

6.10

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHUA Ha IIPAKTHKE — CTPOUTH
MAaTEMAaTHYCCKUEC MOJACIIHN JJId 3a1a4 peam)Hoﬁ JKM3HH U MPOBOANTH
COOTBCTCTBYIOIIUEC BBIYUCICHUA C TIPHUMCHCHUCM HOI[O6I/IH n

TPUTOHOMETPHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KaIbKYJISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpHUUYECKHE QYHKITMH OCTPBIX YIJIOB, HAXOAHUTD C HX
MOMOIIBIO PA3IMYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TpPEyroJbHHUKA
(«pemieHre TPSAMOYTOJIBHBIX  TPEYroJbHHUKOBY»). Haxomuts (C
IIOMOIIIBIO KaJ’IBKy.]’DITOPa) JJIMHBI W YIJIbl  IJIA HeTa6JII/I‘IHBIX

3HaYEHUN




6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITonb3oBarbes bopmymnamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJI HAXOXKIECHUS COOTHOIUCHUN

MCXKAY TPUTOHOMECTPUYCCKHUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUISl HAXOXKJEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUUN TCOMCTPHUICCKUX 3a1aY

Bnaners monsTus MU mpeoOpazoBaHusl MOA00MS, COOTBETCTBEHHBIX
aIIeMeHTOB MoA00HBIX (uryp. [lonp3oBaTbes cBoiicTBaMU MOa00Us
MPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no00HBIX Guryp. [IpuMeHsITH CBOHCTBA TOIOOHS B MPAKTUYCCKUX
3aJayax. YMeTb MPUBOAUTH MPUMEPbl MOJOOHBIX (UTYp B

OKpYZKaroumeM MUpe

ITonb30BaThCs TCOpEMaMu O IIPOU3BCACHHUHU OTPE3KOB XOpHAd, O

MMPOU3BCACHUUN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTeJIbHOM

ITons30BaThCs BCKTOpaMH, IIOHMMATb HX FGOMeTpI/IIIGCKI/Iﬁ n
(bI/ISI/I‘ICCKI/Iﬁ CMBICJI, MIPUMCHATDH UX B PCHICHUU TCOMECTPHUYCCKUX U
(I)I/ISI/I‘ICCKI/IX 3agay. HpI/IMeHHTB CKAJIIPpHOC ITPOU3BEACHHUEC BCKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

[Tonp30BaThCI METOIOM KOOpAWHAT Ha IJIOCKOCTU, IIPUMCHATDL €0 B

PECIICHUN TCOMETPUUCCKHUX U MTPAKTUYCCKUX 3a1a4d

Biagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paUaHHOM MEpHI yria,
YMETh BBIUMCIATH IUIOIIAJAb Kpyra W ero 4vactel. IIpumensts

MOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3aJavdax

6.9

Haxomute ocu WM LEHTPHl CUMMETpUHM (uUryp, HpPUMEHSTH

JABUXXCHUA ITJIOCKOCTH B HpOCTGﬁIHPIX cirydasax

6.10

[lpuMeHSATH TIONYYEHHBIE 3HAHHWS HAa TPAaKTUKE — CTPOUTHh
MaTeMaTHYECKUe MOJAEIH JUIS 33a7ad PEeaTbHOM KU3HU U TPOBOIUTH
COOTBETCTBYIOIIIE BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, TI/A€ HEOOXOAUMO,

KaJIbKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
6 I'eomerpus
HauanbHubie nonsTus reomerpun. Todka, npsiMast, OTpE30K, JIyd. Yol Busl
6.1 yrioB. BeprukanbHble U cMmexHble Yribl. buccekrpuca yrina. Jlomanas,
MHOTrOYrojbHUK. [lapamiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX
6.9 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpPHUH.
' [TprMepbl cUMMETPHUH B OKPY>KaIOLIIEM MUDPE
6.3 OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LMUPKYJIS M JUHEWKH. TpeyroibHUK.
' BricoTa, menunana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOenpeHHBII M PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO
' TpeyrojbHUKa
6.5 CBolicTBa U TMpHU3HAKU paBHOOEIPEHHOTrO TpeyroibHUKa. Ilpu3Haku
' paBEHCTBA TPEYTOJbHUKOB
6. CpolicTBa M TNpPU3HAKM NapauleapHBIX Hpsmbix. Cymma  yrios
' TpeyrojbHUKa. BHENIHNE yriibl TpeyrolbHUKA
[IpssmoyronbHbIi  TpeyroabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO
6.7 TPEYrojabHUKa, TPOBENEHHOM K ruUnoreHy3e. llpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpSIMOYTONIbHBIN TPEyroJbHUK C YTIIOM B
30°
HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJbIlleM Yyrie W OoNblIeld CTOpOHE
TpeyroiabHuKa. [lepnenauKynsap 1 HakJIOHHAs
6.9 I'eomeTpuyeckoe MecTO TO4YEK. buHccekTpuca yrila W CepeIWHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoOicTBa. B3amMmHoe
6.10 pacrosio)xeHne OKpPY>KHOCTH W Tmpsimoil. KacarenpHas M cekymas K
OKPYXHOCTH
6.11 OxpyKHOCTb, BIMCAaHHas B yroj. BrucaHHas M onucaHHas OKPYKHOCTH
' TPEyroJbHUKa




8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTroaBbHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas Tpamemnus, €€ CBOMCTBA W  IMPHU3HAKH.
' [IpsimoyronbHas Tpanenus

6.4 Meron ynBoenus Menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TeopemMa O IMPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyroibHUKa U Tpanenuu. LlenTp Macc TpeyroyibHuKa

65 [Tonobue TpeyroabHUKOB, koddduuuent mnomodus. Ilpuznaku mnomoOus
' TpeyroJibHUKOB. [IpuMeHeHne mojo0us Py peleHNH MPAKTUIECKUX 3a/1a9

6.7 @opmynbl JUIsl TUIOIIAAU TPEYroJibHHMKA, MapajenorpamMmma, pombda u
' Tpaneuuu

6.8 CpoiictBa momaaeil reomerpudeckux ¢uryp. OTHOIIEHHE IIIOMIAAeH
' o100HBIX pUryp

6.9 Brruncnenue miomanei TpeyroJbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MIPAaKTHUYECKUX 3a/1a4

CuHyc, KOCMHYC, TaHT€HC OCTPOTO YIJIa IMPSIMOYTOJIBHOTO TPEYroJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

6.12 BncanHble M LIEHTpaJIbHBIE YIJIBI, YTOJI MEXKIYy KacaTeJIbHOW M XOpAOH.
' VYTIbl MEeXAYy XOpJaMU U CEKYIIMMHU

6.13 BrnincanHble v onKrcaHHbIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue OKpy:KHOCTEM.
' OOm1re KacaTeabHbIE K IBYM OKPYKHOCTSM

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

6 I'eomerpust
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcOB. Perenue
6.2 MPAKTUYECKUX 3a7lad C HCIOJB30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIEHUU OTPE3KOB XOP, TEOPEMBI O POU3BEACHUH OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBajpaTe KacaTeIbHOM
Bektop, nmnuHa  (MOAyJdb)  BEKTOpA,  COHAIPABJICHHBIE  BEKTOPHI,
6.5 MIPOTHBOIIOJIOKHO HANpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii Ha/l BeKTopaMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CKasipHOE IPOU3BEICHUE BEKTOPOB, TPUMEHEHHE IS
' HAXOXIACHUS JUIMH U YIJIOB
JlekapTOBbI KOOPIAMHATHI HA MJIOCKOCTU. Y paBHEHUS MPSIMON U OKPYXHOCTH B
6.7 KOOp/IMHATAaX, NepeceueHue OKPYKHOCTEH U MPSAMBIX. MeTo/1 KOOpIMHAT U €r0
IpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa OKpyKHOCTU. I'pagycHas M pajuaHHas Mepa yria, BbIUUCIEHUE JUIUH
' JyT OKPY’KHOCTEN
6.10 [Inomane kpyra, ceKTOopa, CErMmeHTa
611 JIBIDKEHHsI TJIOCKOCTH M BHYTPEHHHE CHMMETpUU (GUryp (dIeMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NPOBepPsIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
Yurtath uHOGOpPMANMIO, TPEACTABICHHYIO B Tabiaumax, Ha
51 quarpaMmax, IMpeACTaBiIATh JaHHble B BHJE TaOJMI, CTPOUTh
JuarpamMmsl (CTOJIOMKOBBIE (CTOI0UYAThIE) M KPYTOBBIE) IO MacCUBaM
3HAYEHUU
5 5 OnuceiBaTh M HMHTEPIPETUPOBATh peabHbIC YHUCIOBBIE JIAaHHBIE,
IpeJICTaBICHHbIE B Ta0IMIIAX, HA JUarpammax, rpagukax
Wcnonp3oBath  Afs  ONMCAaHUS  JAHHBIX  CTATUCTHYECKUE
5.3 XapaKTepUCTUKH: CpeiHee apu(MeTHIecKoe, MeuaHa, Hanboblee
Y HalMEeHbIllee 3HaYeHM s, pa3Max
MMeTp mpencTaBieHHE O CIy4alHOW W3MEHYMBOCTH HAa IPUMEpPAX
5.4 1eH, (pU3MYECKUX BEIMYUH, aHTPOIOMETPUYECKUX JIaHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTb U cTaTUCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B
5.1 BUJE TabNuL, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BHUJE
TabIuIL, IUarpamm, rpaukoB
OnucelBaTh JaHHBIE C IIOMOIIbKO CTATUCTHUYECKUX ITOKA3aTENe:
5.2 CpPeIHMX 3HAYEHWH W Mep paccewBaHus (pa3max, AWCIEPCHs U
CTaH/IapTHOE OTKJIIOHEHUE)




£ 3 HaxonnTh 4acTOThI YMCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHI, B TOM
' YHCJIC 110 pe3yJibTaTaM U3MEPEHU U HaOJI0IeHUI
HaxonuTe BEpOSTHOCTH CIy4YallHbIX COOBITUH B OMNBITaX, 3HAs
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
5 & Hcnonb3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIYYalHOTO
' HKCIEPUMEHTA, AMarpaMMbl DIlepa, YUCIIOBas psimast
OnepupoBaTh MOHATUAMHU: MHOXKECTBO, IIOJIMHOKECTBO; BBIIIOJIHATH
£ 6 omepaluy HaJ MHOXECTBAMM: OOBEIUHEHHE, IEpEeceUeHUE,
' JIOTIOJIHEHHE; TIEPEUYMCIATh DJIEMEHTbl MHOXECTB, IPUMEHATH
CBOMCTBA MHOXECTB
Hcnonp30Bate rpaduveckoe IMpEAICTaBICHUE MHOXKECTB M CBSI3EH
5.7 MEXly HUMH JUJIsl OTIMCAHUs IIPOLECCOB U SIBJICHUH, B TOM YMCJIE IIPH
pELIeHUH 3aJa4 U3 APYruX y4eOHBIX ITPEIMETOB U KYPCOB
9 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NnpoBepsaeMoro y
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh MHGOPMALNIO, TPEACTABIECHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BUAE TaONul, aAuWarpamm, rpadukos,
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIHII, Uarpamm, rpagukoB
- Pemate 3aaun opraHM30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHII U METOJOB
Hcnonp30BaTh  ONUCATENBHBIE XApaKTEPUCTHKU JUISI MacCUBOB
5.3 YHMCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHHUS MU MeEpbl
paccenBaHus
54 HaxonuTh 4acToThl 3HaYEHUH M YACTOTHI COOBITHS, B TOM YHCIIE
' HOJIb3YSCh PE3ybTaTaMU MIPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH
56 HaxonuTh BEpOSTHOCTH CITydalfHBIX COOBITHI B M3yYEHHBIX OIBITAX,
' B TOM 4YHCJIE€ B OIBITAX C PAaBHOBO3MOXHBIMU J3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOTrO ycrexa, B Cepusix

ucnbITanuil beprymim

MMeTts npencraBieHue O CIIy4aiiHOM BEJIMYMHE U O PACIpeIeICHUN

5.6

BEPOSITHOCTEN

HmeTpb mpescTaBieHue 0 3aKOHE OOJBIINX YHCEN KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4aliHOM H3MEHYMBOCTM U O POJM 3aKOHA

OOJIBIITNX YKCE B IPUPOE U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
) BeposiTHOCTB M cTaTUCTHKA
[Ipencrapnenne aHHBIX B BUJE TaOJIHII, AUAarpamMm, TpaduKoB. 3ar0JTHEHUE
Ta0IMI], YTEHUE U TMOCTPOCHHE TUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBbix). YUreHue rpaduKoB pealbHbIX HpoleccoB. VI3BieueHue
uH(pOpMallMK U3 JUarpaMM W TaOJMI, UCHOJB30BAaHUE W WHTEPIIpPETALUS
JTAHHBIX
OnwucarenpHasi CTaTUCTUKA: CpeaHee apupMeTHYecKoe, MeInaHa, pa3max,
5.2 HauOosblllee W HaMMEHbIIEe 3HA4YeHHs HaOopa YHCIOBBIX JAHHBIX.
[IpuMeps! cniydaiiHON U3MEHYMBOCTH
Crny4aiiHbli SKCTIEpUMEHT (OIBIT) U CiTydaiiHoe coObiTue. BeposTtHocTh 1
5.3 yactoTa. Poib MalloOBEepOSTHBIX M MPAKTUYECKU JAOCTOBEPHBIX COOBITHI B
npUpoJie U B 001mecTBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUH BEPOSTHOCTEN
I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yucio pédep u cymmapHas
54 cTeneHb BepiiuH. [IpeacraBnenue o cBsizHocTH rpada. Lenu u nuxinsl. [lytn
' B rpadax. OO6xon rpada (sitiepoB mnyth). IlpencraBienue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ nomouibio rpagos
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TAOIUII, AUarpaMM, TpaduKoB
£ 5 MHOXeCTBO, JJIEMEHT MHOXECTBa, IOAMHOXeCTBO. Onepanuu Haj
' MHOXECTBaMU: 00bEMHEHNE, TTepeceUeHNUE, TOMOTHEHNE
53 CaolicTBa onepanuii HaJl MHO>KE€CTBAMH: MePEMECTUTEIBHOE,
' COYETaTeNIbHOE, PACIPEACTUTEILHOE, BKIIOUCHHS
£ 4 Hcnonp3oBanue rpauueckoro MpeicTaBIeHUs MHOXKECTB Ui OMHMCAHUS
' peasbHBIX MPOLECCOB U SBJICHUI, IPH PEIICHUHN 3a/au.




£ & N3mepenune paccenBaHMs JAaHHBIX. J(MCHepcHs U CTaHIAPTHOE OTKIOHEHHE
' YHCIOBBIX HAOOpOB. J[narpamma paccemBaHUs
DnemMeHTapHbIe COOBITHS chay4daiiHoro ombita. CirydaifHble COOBITHS.
£ 6 BepositHOocTH CcOOBITHI. OmNBITBI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
' coObiTusiMu. CryuaiiHblii  BbIOOp. CBsI3p MEXIy MAaJOBEPOSTHBIMU MU
IPAaKTUYECKH JOCTOBEPHBIMH COOBITUSAMU B IIPUPOJIE, OOLIECTBE U HAyKe
HepeBo. CBoiicTBa JAepeBbEB: E€AMHCTBEHHOCTb IIYTH, CYILIECTBOBAHUE
5.7 BUCSYCH BEPIIMHBI, CBSI3b MEXKIy YHCIOM BEPIIUH W YUCIOM pEdep.
[TpaBuio ymHoxkeHus. Pemenue 3anau ¢ nmomouibo rpados
[TpotuBononoxHusle coObiTusA. Juarpamma Oinepa. OObenuHeHHe WU
5.8 nepeceueHne coObITHi. HecoBmecTHbie coObiTHsA. DopMyna CIOKEHHS
BEPOSATHOCTEH
5.9 VYcnoBHast BeposTHOCTB. [IpaBuno ymHoxxenus. HezaBucumble coObITUs
[IpencraBnenue »skcnepuMeHTa B BUJe JepeBa. PemieHue 3amay Ha
5.10 HaXO0’KJICHUE BEPOATHOCTEH C OMOILBIO JIepeBa CIy4aifHOro 3KCIIepUMEHTa,
auarpamm Diiepa
9 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
5 BeposiTHOCTB M cTaTUCTHKA
[TpencraBieHue JaHHBIX B BUJE TaONIHULL, AUarpamMmm, rpauKoB, HHTEPIPETaIUs]
5.1 JnaHHbIX. UTeHue u moctpoeHue Tabiul, AUarpaMm, rpaduKoB MO peaJbHbIM
JTAHHBIM
5.2 [lepecTanoBku u paxropuan
5.3 CoueraHus U 4UCIIO COUYETAaHUN
5.4 Tpeyronbuauk [ackans. Pemenue 3amau ¢ ucnosib30BaHUEM KOMOWHATOPUKHU
EE ['eomeTpuueckass BeposiTHOCTh. CiydalHbIl BBHIOOpP TOUKM U3 (UIYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH
5.6 Ucneitanne. Yenex u Heynauya. Cepust HCIIBITaHUM 10 IEPBOTO ycIexa
5 7 Cepus ucneitanuii bepuynnu. BepositHocTH coOBITHIF B CEepUU HCTIBITAHUI
' bepnynnu
5.8 CryqaifHasi BeTMYMHA U pacipeiesieHue BEpOSTHOCTEH




Marematuueckoe oxxugaHue u gucrnepcus. [Ipumepbl MaTeMaTHuecKoro

> 0’KMJIaHMSI KaK TEOPETUYECKOI0 CPEHEr0 3HAaUCHUS BEJIUYUHBI

510 MaremaTtnueckoe OXHUAAHUE W JIUCIEPCUs CIyYalHON BEIWYMHBI «YHCIIO
' YCIIEXOB B CEpUU UCIBITAaHUHN bepHyin»

E11 [TonsTHe 0 3akoHe OoNbIIMX yMcel. M3MepeHne BepOsITHOCTEH € MOMOIIbIO

qacToT. Posp 1 3HaueHue 3aKoHa OOJIBIINX YKCEN B IPUPOJIE U 00IIeCTBE




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOTO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMM: MHOXKECTBO, ITOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, MUK, TPUMEHITh UX HPU PEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHUuecKkoe IpeJICTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHNUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCiIbCTBO, YMCHHC pacClio3sHaBaTb MCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCEPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTypaJlbHOE YMCIIO, MIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YMCIIA, palllOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETUYECKUH KBaJpaTHBIM KOpEHb;
YMEHHME BBINOJHATH JCHCTBUSL € UWCIAMM, CpPaBHUBAaTh W
YHOpSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMON, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHSMU: CTEIIEHBb C LENBIM ITOKA3aTEIIEM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTEIECHH
OOJbIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUH U
BBIPOKEHUI ¢ KOPHIMH, Pa3J10KEHHE MHOTOWICHAa HA MHOXUTENH, B
TOM YHCI€ C HUCHOIb30BaHWEM (OPMYIT Pa3HOCTH KBAApPaTOB H

KBaJlpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a7a4 U3 IPYTUX IPEAMETOB
U MPaKTUYECKUX 3aJad; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs! pereHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKONOCTOSHCTBA,  NPOMEXKYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
CTpOUTh Trpapukyd  (QYHKIHMM, HCHOAB30BaTh Tpaduku s
OIpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, A peLIeHUs
3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIE0BATENBHOCTB,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Mpy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘-Ie6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMeHne pemarh 3aa4d pa3HbIX TUTOB (B TOM YHCIIe Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7[a41 U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCIIEIOBATH MOJyUYeHHOE PEIlIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIy4YEHHBIX Pe3y/IbTaTOB

YMeHne onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHas, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeJIHaHa, OUCCEKTpHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiejiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE T€OMETPUUECKHUX BEJIUUYHUH C IPUMEHEHUEM U3YUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIPHOCTh MPSIMBIX,
YroJ MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKA), IUIOIA/b;
YMEHHUE OLICHUBAThH pPa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAJN Kpyra, o0bema
MPSIMOYTOJIBHOTO Mapajieenunea; yMeHUEe NMPUMEHSTh NMPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
MIPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C IOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOoOpJuHAaT, KOOpJAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPpCACTAaBJICHUA JAHHBIX W PCHICHHUA 3aJia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHUecKoe, MeuaHa,




15

16

HauOoJIbIlIee U HAaMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JIMIaX W Ha Judarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SBJICHHWI; YMEHHE pACIO3HABaTh W3MEHUYMBHIC BEIMYUHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy9aifHOTO OIBITA, CIYYaiiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIYYalHBIX COOBITUH B OMNBITAX C
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJla YMHOXKEHUS; YMEHUE OLIEHUBAaTh BEPOSITHOCTH pPEalIbHBIX
COOBITHI U SBIIEHUI, MOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMIMNA HW3YYEHHBIH METOJ Ul pEelIeHUs
3a/1a4y, PUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW ¥ BCEMUPHOU HCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE U JECATUYHbIE  JpoOH, TNPOLEHThl, OECKOHEYHbIE
' MIEPUOIUYECKHIE IPOOH

13 PanmonanbHpie uucna. ApudmeTHyeckue OIepauud C paudoOHAIbHBIMU
' YyHuCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' yHuCcllaMu

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBWJIa OKPYIJIEHUS, HNPUKHUIKA M OLIEHKa
' pe3ysbTara BHIYUCICHUN
2 Anrebpanueckue BhIpaXKEeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

’5 Crenenp ¢ nensiM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHs!

2.4 Anrebpanueckas ApoOb

”s ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  JleWictBus ¢
' apu(pMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Lenble u npoOHO-palioHaNbHBIe ypaBHEHHMs. CHCTEMBI UM COBOKYIHOCTH
' yYpaBHEHUN

39 Lenble n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenune TekcTOBLIX 3a1a4
4 YucnoBele NOCIE0BATENBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




Apudmernueckass M reomerpuueckas mporpeccud. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKnusg, cnocodsl 3amanus  GyHkumu. ['padpuk  dyakmum. OobmacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMMYMbl QyHKuMU. HauOosbiiee u HauMeHbllee 3HaYeHUE (YHKLHMU Ha
IPOMEKYTKE
6 KoopanHaTsl Ha IpsMOii U TIIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojasH1uKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BETMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposiTHOCTE M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader
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