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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo matemaTuke ajig oOydarommxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B mporpamme Mo MaTE€MAaTHKE YYTEHbl UJECU U TOJOKECHUS
Konuenuuu pa3zsutust MmatemaTrudeckoro oopaszoBanus B Poccuiickoit deneparui.

[IpenmMeToM MaTeMaTHKHU SBISIOTCSA (PYHIAMEHTAIbHBIC CTPYKTYPhI HAIIETO MHUPA
— TMPOCTPAHCTBEHHBIE (GOPMBI M KOJMYCCTBEHHBIE OTHOIICHHS (OT MPOCTECHUINNX,
yCBAaWBAaEGMbIX B HEIOCPEJACTBEHHOM OIBITE, JIO JIOCTATOYHO CJIOKHBIX, HEOOXOIMMBIX
JUTSL pa3BUTHUS HAYYHBIX M TIPUKJIAIHBIX HICH ). MareMaTnyeckue 3HaHUsI 00€CTICUnBaIOT
NOHMMAaHWE TIPUHIIMIIOB YCTPOWCTBA M WCIOJB30BAaHUS COBPEMCHHON TEXHHKH,
BOCIIPUATHEC W HMHTEPIPETAIMI0 COIHAIBHOH, SKOHOMHUYECCKOHW, MMOJUTHYSCKOU
UHPOpPMAIIMK, JAl0T BO3MOXHOCTH BBITIOJIHATH PAcdy€Thl M COCTaBJISATH AJITOPUTMBI,
HAaXOAUTh W  TPUMEHATH  (GOPMYNBI, BJIQJACTh  MPAKTUYCCKUMH  IpHEMaMU
TCOMETPUYCCKUX MU3MEPCHHI U TIOCTPOCHHH, YUTaTh WH(OPMAIIUIO, TIPEICTABICHHYIO B
BUJE TaOnuil, aAuarpaMM U TrpaduUKOB, KUTh B YCIOBUSAX HEONPENEIEHHOCTH U
MOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHIA.

N3yuyenue marematukud QopMUpYyeT y OOydYaronmIuxcss MaTeMaTUYECKUWd CTHIIb
MBIIIJICHUS, TTPOSBIIAIONIMICS B OMpeeIEHHBIX YMCTBEHHBIX HaBbikax. OOydaroniuecs
OCBaMBAIOT TaKue MPUEMBI U METOABl MBIIUICHHUS, KaK WHAYKIHUS W JETyKIus,
000011IeHe W KOHKpPETH3allus, aHaJIu3 M CHHTE3, KiacCHu(pUKAIUsi U CUCTEeMAaTH3allusl,
abctparupoBanue U aHanorus. OOBEKTH MaTeMaTHUYECKHMX YMO3aKIIOUECHUM, MpaBuiia
UX KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAaHU3M JIOTUYECKHUX MMOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHHsS (GopMynuMpoBaTh, OOOCHOBBIBATH W JIOKA3bIBATh CYXKJICHHS, TEM
CaMbIM pPa3BHUBAIOT JIOTUYECKOE MEbIIUICHHE. V3yueHne MareMaTHku OOecreunBacT
dbopMHUpOBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHUTAHUE YMEHHUUN
JECHCTBOBaTh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh HW3BECTHBIE U
KOHCTPYHpOBaTh HOBbIe. B mporecce pemieHus 3aga4y — OCHOBOM y4eOHOM
JESTENHPHOCTH HA ypOKaxX MaTEeMaTHKA — pPa3BUBAIOTCS TBOpUYECKAas M TMPUKIIATHAS
CTOPOHBI MBIIILJICHUS.

OOyyeHue maremaTHKe Ja€T BO3MOXKHOCTh Pa3BUBATh y OOYUYAIOIMIMXCS TOYHYIO,
pallMOHATIBbHYI0O U MH()OPMATHBHYIO pe4b, YMEHHE OTOMpaTh HauOosiee MOIXOJAIINE
S3BIKOBBIC, CHMBOJUYECKHE, TPAaPUUYECKUE CPEACTBA IS BBIPAKCHHS CYXKICHUU U
HaTJISTHOTO WX MPECTABICHUS.

[Ipy m3ydeHUM MaTeMaTUKH OCYIIECTBISIETCS OO0INee 3HAKOMCTBO C METOJaMH
MO3HAHUS JIEUCTBUTEIHLHOCTH, TPECTABICHUSIMH O MPEAMETEe M METOJaX MAaTEeMaTHKH,
WX OTJIMYAHA OT METOJOB JPYTUX ECTECTBEHHBIX W TYMaHUTapHBIX HAyK, 00
O0COOEHHOCTSX TPUMEHEHUST MATEMATHUKH JIJIS1 PEIICHNUS] HAYYHBIX M MPUKIIATHBIX 3a/1a4.

[TpropuTeTHRIMY HETIMH 00yUEHUS MaTeMaTHKe B 5—9 Kitaccax sBISIOTCS
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dbopMupoBaHUE UEHTPATbHBIX MATEeMAaTUYECKUX TMOHATHN (YMCIIO, BEJIWYWHA,
reomeTpuueckas (urypa, NepeMeHHasi, BEPOSTHOCTb, (YHKIMs), 00ECIEeYMBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa3oBaHMs 00yYaroluXcs;
MOJBE/ICHUE 00YYaIOIMXCS Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTUKU W OKpYXKAarolero Mupa, MOHUMAaHME MATeMaTHKU KaK 4YacTu oOIei
KyJbTYpbl YEJIOBEYECTBA; Pa3BUTHUE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydJaromuxcs, TO3HABATEJILHOM  AKTUBHOCTH,  MCCJICIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBINUICHUSI, HHTEpeca K HW3YYEHHI0 MaTeMaTuku;, (OpMUPOBAHUE
GyHKIIMOHAIPHOM MaTEMaTUUECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS] MATEMAaTUYECKUX MOHSATUM, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peabHBbIX JKU3HEHHBIX CHUTYyallUsX W NPU HM3YYECHUU JPYTrUX Yy4eOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBHUCUMOCTEH U 3aKOHOMEpHOCTEH, (OopMyIuMpoBaTh HX Ha S3BIKE
MaTeMaTHKd ¢ CO3/1aBaTh MaTeMaTHYeCKHUE MOJICTH, MPUMEHITh OCBOCHHBIN
MaTeMaTHYEeCKUM ammapar s penieHus MNPaKTUKO-OPUEHTUPOBAHHBIX  3ajiad,
UHTEPIPETUPOBATH U OIIEHUBATh MTOJTYUYCHHBIC PE3YJIbTaTHI.

OcCHOBHBIC JIMHWU COJIEpKaHUs TporpaMMbl MO MareMmaTthke B 5-9 kiaccax:
«Yucna v BeIUUCICHUN», «Anredpa» («Anredpanyeckue BhIpAXKEHUS», «YPaBHEHUS U
HepaBeHCTBay»), «DyHkuum», «leometpus» («l'eomerpuueckue GUIYpHI U UX
cBolcTBay, «M3MepeHne reoMeTpuyecKux BEIUYUH»), «BepoATHOCTh M CTATUCTHUKAY.
JlaHHble JIMHUM Pa3BUBAIOTCS MapajIeNIbHO, KaXk/las B COOTBETCTBHM C COOCTBEHHOU
JOTUKOM, OJIHAKO HE HE3aBUCHMMO OJIHA OT JApPYyroi, a B TECHOM KOHTaKTe U
B3aMOJICHICTBHH.

Copepskanue mporpaMMbl 10 MaTeMaTUKe, paclpefeéHHOe 0 TogaM 00ydeHws,
CTPYKTYPHUPOBAHO TakuM 00pa3oM, uTOOBl KO BCEM OCHOBHBIM, MPUHIMUIHAIBHBIM
BollpocaM  oOywaromuecss — oOpamiaauch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHHE
MaTeMaTU4eCKUMH TMOHATHSIMU M HaBbIKAMHM OCYILIECTBIISUIOCH IOCIEA0BATEIbHO H
MOCTYMATEIbHO, C COONIOACHUEM TMPUHIMIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHYECKUX MPEJCTaBICHUN OO0ydYaromuxcs,
pacmmpsst v yriayosss e€, o00pasyst MpoYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTemaTuka SBISETCS 00S3aTEIBHBIM YUEOHBIM
IpeAMETOM Ha YpPOBHE OCHOBHOTrO 001Iero obpasoBanusa. B 5-9 kmaccax maremaTnka
TPaAUIIMOHHO H3y4YaeTcsl B paMKax CJIEAYIOUMX Y4YEeOHBIX KypcoB: B 5—6 Kjaccax —
Kypca «Marematukay, B 7-9 Kimaccax — KypcoB «AureOpa» (BKIIOYas DSIEMEHTHI
CTAaTUCTUKU U Teopuu BeposATHocTer) u «l'eomerpus». IIporpammoit mo maremaTuke
BBOJIUTCSI CAMOCTOSITEIbHBIN yueOHbIN Kypc «BeposSTHOCTb U CTaTUCTHKAY.

OO6uiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Yy4YEHHUS MaTeMaTHKu (0a30BbIH
YPOBEHB) Ha YPOBHE OCHOBHOI'O 00mIero oopaszoBanus, — 952 daca: B 5 kmacce — 170
yacoB (5 yacoB B Henelno), B 6 kiiacce — 170 yacoB (5 yacoB B Hejieln0), B 7 Kilacce —



denepanbHas padoyas nmporpamma | Marematuka. 5—9 kmaccel (0a30BbIH YpOBEHB)

204 ygaca (6 yacoB B Hejaeno), B 8 kinacce — 204 daca (6 yacoB B HeJel0), B 9 kiacce —
204 yaca (6 yacoB B HEJICIIIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMDBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenne MareMaTuku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINpaBICHO
Ha JOCTM)KCHHE OOYYalOUIMMHUCS JHMYHOCTHBIX, METalpEeIMETHBIX M TPEIMETHBIX
00pa3oBaTENbHBIX PE3yIBTATOB OCBOCHUS yUEOHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATHBI
JIMYHOCTHBIE  pe3yJIbTATBI  OCBOEHUS  NpPOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3yrTCs: 1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K MPOIIJIOMY W HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIIGHHEM K JOCTIKCHHSIM POCCHUUCKMX MAaTeMaTHKOB U POCCUHCKOM
MaTEMaTUYECKOM MIKOJbI, K HCIOJIB30BAHUIO 3THUX JIOCTIDKEHMHM B APYTHX HayKax U
NPUKIAIHBIX cepax;

2) rpakJAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00sI3aHHOCTEH Tpa)KIaHNHA U pealn3aliy ero mnpas,
NpE/CTaBIECHHEM O MAaTEeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PaA3IUYHBIX
CTPYKTYD, SIBICHHM, IPOLIETYP IPaKIaHCKOTO O0IIeCTBa (HampuMep, BEIOOPHI, OTPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO OSTHYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM
OPUMEHEHHEM JIOCTUKEHUWA HAyKH, OCO3HAHUEM BaXHOCTU MOPAIBbHO-3THUYECKUX
HPUHIIMIIOB B ICATEIILHOCTH YIEHOTO; 3) TPY/0BO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUUYECKUX  3a]ay
MaTeMaTU4YeCKOM  HAMpaBJICEHHOCTH, OCO3HAHMEM BaXHOCTU MAaTeMaTHYECKOIO
oOpa3oBaHHs Ha TPOTSHKEHWH BCEW JKU3HU [JI YCHEIIHOW MPOQEeCCHOHATBHON
JESTENPHOCTA W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM HHIUBHUIYAJIHLHOW TPACKTOpHH OOpa30BaHMs W KM3HCHHBIX IUIAHOB C
y4€TOM JIMYHBIX HMHTEPECOB M OOIIECTBCHHBIX NOTPeOHOCTEH; 4) 3IcTeTHYecKoe
BOCIIMTAHUE:

CIOCOOHOCTBIO K SMOLMOHAJBHOMY U 3CTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajay, pEHIeHUN, pacCyXKICHUH, YMEHUIO BUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTAIlME B  JEATEIIbHOCTM HA  COBPEMEHHYID CHCTEMY  HAay4YHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI YEJIOBEKA, MPUPOABI U
oOliecTBa, TOHUMAaHUEM MaTEMAaTHYECKOM Hayku Kak cdepbl YelIOBEHYEeCKOU
NEATeNIbHOCTH, JTAroB €€ pa3BUTUA MU 3HAYUMOCTU JUISl PAa3BUTHUSl IUBWIM3ALIUM,

6
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OBJIQJICHUEM SI3BIKOM MaTEMAaTUKH M MAaTeMaTHYECKOW KyJIbTypOoll Kak CpeiCcTBOM
MO3HAHUS MHUpA, OBJIAJCHUEM TMPOCTEHIIUMU HaBBIKAMU  HCCIEI0BATEIbLCKON
eI TeIIbHOCTH,

6) pusuueckoe BocHHUTAHUE, (popmMupoBaHue KyJbTYpPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIAT OOy YU
TOTOBHOCTBIO IPUMEHSITh MaTeMaTUUYECKUE 3HAHUSI B MHTEPECax CBOErO 3/10POBbs,
BEJICHUSI 3/I0pOBOTO o0Opasa »U3HHU (30pOBOE MUTAHHUE, COATAHCHUPOBAHHBIN pPEKUM
3aHATHM W OTAbIXa, peryispHas (u3nuyeckas aKTUBHOCTb), CPOPMUPOBAHHOCTHIO
HaBbIKa pedJIeKCUU, MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TAKOIO K€ MpaBa JIPyroro
YeJI0BEeKa;

7) KOJIOTHYECKOoe BOCITUTAHNE:

OpHEHTAIMel Ha TPUMEHECHUE MAaTEMaTHIYCCKUX 3HAHUM IS PEIICHUS 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKPY’KAIOIICH Cpeibl, TUITAHUPOBAHUS TIOCTYIIKOB U OLICHKH UX
BO3MOXXHBIX TIOCICACTBUH JIII OKpYXalomield Cpelbl, OCO3HAHWEM TJI00ATBHOTO
XapakTepa JKOJIOIMYECKHX TMpoldjeM W NyTed uX pemreHus; 8) aganranms K
U3MEHSIIOIUMCSI YCJIOBHAM COIHAJIBHOW WM TPHPOIHOH Cpeabl: TOTOBHOCTBHIO K
JICHCTBUSM B  YCIIOBUSX  HEONPENCIEHHOCTH, TOBBIIICHHIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHIECKYIO JeSATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCSA Y
APYTUX JIOACH, MpHoOpeTaTh B COBMECTHOHN NIEATEIHPHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMIICTCHIIUN M3 OTIbITa JPYTUX; HEOOXOTUMOCTHIO B POPMHUPOBAHUH HOBBIX 3HAHUH, B
TOM 4Hciie (OpMYIUPOBATH
WJICH, TIOHSTHS, THIIOTE3bI 00 00BEKTaX M SBJICHUSIX, B TOM YHCJIC paHEe HE M3BECTHBIX,
0CO3HaBaTh JE(QUIIUTHI COOCTBCHHBIX 3HAHWH W KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BHUTHE; CIOCOOHOCTHIO OCO3HaBaTh CTPECCOBYIO CHUTYyaIlMl0, BOCIPUHUMATH
CTPECCOBYIO
CUTYyalluI0 KakK BBI30OB, TPEOYIOMHMI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIE
pemieHus W ACHCTBHUS, (OPMYIMPOBATh M OIEHWBATh PUCKH U TIOCIEICTBUA,
(bopMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOeHUs MpOorpamMMBbl 0 MaTEMATHKE Ha YPOBHE OCHOBHOTO
o0mero obpazoBanus y oOydaromierocst 0yayT copMupoBaHbl METAIIPEAMETHBIC
PE3YNIBTATHI, XapaKTEPU3YIOMIHUECS OBIAICHUEM YHHBEPCATLHBIMU TTO3HABATEIILHBIMU
JEHCTBUSMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMA  JICHCTBUSMU u
YHUBEPCATHHBIMU PETYIISTUBHBIMU JACHCTBUSMH.
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ITo3naBaTebHBIE YHUBEPCAJIbHbIC yqeﬁﬂble I[eﬁCTBHH ba3oBbie

JOoru4yeckue AeicTBUA:

BBUSIBIITh M XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKUX
O0OBEKTOB, MOHATHI, OTHOIIEHUM MEXIy MOHATUAMH, (POPMYIHPOBATH ONpPENEICHUS
MOHATHH, yCTaHABIMBATh CYIECTBEHHBIM MPU3HAK KIACCU(PUKALMUHU, OCHOBAHUS IS
0000IlIEHUsT W CpaBHEHMs, KpUTEPUU MPOBOJAMMOIO aHaIM3a; BOCHPUHUMATH,
(bopMynHpoBaTh U MPEOOPA30BLIBATE CYKICHUS: YTBEPAUTEIIbHbBIE
U OTpULATENbHbIC, E€IUHUYHbIE, YACTHbIE M OOIIME, YCIOBHbIC; BBISBIATH
MaTEeMaTUYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NPOTUBOpeuns B (aKkTax, JaHHBIX,
HAOJIIOIGHUSIX M YTBEPXKIEHUSAX, IMpeiaraTb KpUTEpUU IJIS.  BBISIBIICHUS
3aKOHOMEPHOCTENH M MPOTUBOPEYMIA; JI€J1aTh BBIBOABI C MCIOJIB30BAHHEM 3aKOHOB
JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX

YMO3aKJIIOUYEHUH, YMO3aKIIOUYEHUH MO aHaJloruM; paszduparb J0Ka3aTelbCTBa
MaTEeMaTHYECKUX YTBEPKACHUH (TIpsIMbIE U

OT TPOTUBHOTO), TMPOBOAUTH  CAMOCTOSTEIILHO  HECIOXXHBIE  JOKa3aTeIbCTBA

MaTEeMaTUYEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAIlMI0, TNPUBOAUTH TPUMEPHI U

KOHTPIIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE pACCYXKIIEHUS;, BBIOMpATh CIOCOO

penieHus yueOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB

pelieHusi, BHIOUpaTh HanOoJee MOAXOIAUIUN ¢ YUETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX

kputepueB). bazoBble uccienoBare/ibCKue AeiCTBUA:

UCTIOJh30BaTh BOMPOCHl KAaK HCCIIEOBATEILCKANH WHCTPYMEHT TIO3HAHHS,

dbopMyITHpOBaTh BOMPOCH, (PUKCHPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAaMOCTOATEIBHO
yCTaHaBJIMBaTh MCKOMOE W JIaHHOE, (DOpPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHUE; TIPOBOJUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY TUIaHY HECIOXKHBIN
HKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEAOBAHUE 110 YCTAHOBIEHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY CO0O0#; CaMOCTOSITENbHO (hOpMyIUpOBaTh
00001IIeHUsT ¥ BBIBOJBI O PE3yJbTaTaM MPOBENEHHOTO HAOIIOJEHUS, UCCIEIOBAHMUS,
OIICHMBATh JIOCTOBEPHOCTh TIOJYYCHHBIX pE3YyJIbTAaTOB, BBIBOJOB H 0O0OOIICHUI;
MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH

MPEANOJIOAKEHUS O €r0 Pa3BUTUU B HOBBIX ycioBUsX. PaboTa
¢ uHopManHen:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh  HMH(pOpMAIUHU,  JIaHHBIX,
HEOOXOJUMBIX /IS PEILICHUs 3a/lauu; BIOUpaTh, aHAJU3HPOBATH,
CHUCTEMATU3UPOBATH u UHTEPIPETUPOBATH
uHQOpMalMIO pa3IMYHBIX BUIOB U (opM mpeacTaBieHus; BbIOUpaTh (opmy
npeacTaBieHus HHGOpPMAIMU U WUTIOCTPUPOBATH pelllaeMble
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3a/layd CX€MaMHM, JuarpaMMami, MHOW rpadukoil U UX KOMOMHAIMSMU; OLICHUBATbH
HaJEXHOCTh HH(OPMAIIUU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM

WK CPOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHHUMATH B (POPMYIIUPOBATE CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH U
IEJSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO X0y PEIICHUsS 3a/Jaud, KOMMEHTHPOBATh
NOJIYYCHHBI pe3yabTaT; B Xo0J€ OOCYXJCHHS 3ajJaBaTh BOIPOCHI IO CYIIECTBY
oOcyk/1aeMoi TeMbl, MPOOJIEMBI, PEIIaeMON 3aJ1auM, BBHICKA3bIBaTh UJCH, HAIlCJICHHBIC
Ha TMOWCK PEIICHMS, CONOCTABIIATh CBOU CYXKICHUS C CY)KJICHUSIMH JIPYTHMX YYaCTHUKOB
auaiora, OOHApYXXWBaTh pa3IMYUe W CXOJICTBO IO3WIIMHA, B KOPPEKTHOW (opme
(GopMyIHpPOBaTh Pa3HOTIIACHS, CBOUW BO3PaKCHHUS; TPEJCTABIIATh PE3YIbTAThl PEIICHUS
3aJ1ayu, SKCIIEPUMEHTA, MCCJICIOBAaHUSA, MPOCKTa, CAMOCTOSATEILHO BhIOMpaTh (popmar
BBICTYIIJICHUS C YY4ETOM 3aJlay NPE3CHTAIMd U OCOOCHHOCTEH ayJAMTOPUH; MMOHUMATh U
UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ UHIUBUIYaTIbHOU PAaOOTHI
OpU penieHur YYeOHBIX MaTeMaTHYeCKUX 3a7ad;, [PUHUMATh IeJIb COBMECTHOMU
JeSITENBHOCTH, TIAHUPOBATh OPraHU3aIllMI0 COBMECTHON paboOThI, paclpeaesisaTh BHUJIbI
paboT, ToroBapuBaThCs, 0OCYKIATh MPOIECC M PEe3ysbTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJICH; y4acTBOBAaTh B I'PYIIOBBIX (hopMax paboThl (00Cy)aeHus, 0OMeH
MHEHUSIMHU, MO3TOBbIE IITYPMbl M JPYTHE), BBINOIHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATH CBOU JEHCTBHUS C JAPYTMMH YICHAMH KOMAaHbI, OIEHUBATH KAYECTBO
CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM yUACTHUKAMU
B3aMOJICHCTBHS.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEIILHO COCTABJIATH IIJIaH, aJITOPUTM pEIISHUS 3a7a4u (WIIH €T0 9acTh),
BBIOMpaTh CHOCOO0 pemeHuss ¢ YYETOM HMEIOIIUXCS PECypCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATh BAapHUAHTHI PEIICHUN C YIETOM
HOBOM nH(popManu. CaMOKOHTPOJIb:

BJIAJICTh CITOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yiIbTara
pelieHuss MaTEeMaTHYeCKOW 3ajadyd; MPEABHICTh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh NPH PEIICHUH 3a7a4d, BHOCUTH KOPPEKTHBBI B JCATCILHOCTH Ha OCHOBE
HOBBIX OOCTOSITEILCTB, HANJACHHBIX OIMMOOK, BBISBICHHBIX TPYJAHOCTEH; OIICHHUBATH
COOTBETCTBHE Pe3yJIbTaTa JCSITCIHPHOCTH MOCTABICHHOM 1IN U
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YCIIOBUSAM, OOBSCHATh NPUYUHBI JTOCTHXKEHHS WM HEAOCTHKEHUS LENH, HaXOJIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

IIpeameTHble pe3yabTaThl OCBOCHMS NMPOTPAMMBbl IO MAaTEMATHKE MPEICTABICHBI
no rojgaMm oOydeHHs] B CIENYIOUIMX pasjenax MNporpaMMbl B paMKaxX OTIEIbHBIX
yueOHBIX KypcoB: B 5—6 kiaccax — Kypca «Marematukay, B 7-9 kiaccax — KypcoB
«Anrebpay,

«I"'eomeTpus», «BeposITHOCTb U CTATUCTUKAY.
OEJIEPAJIBHASA PABOYASI TNTPOTPAMMA  YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHRIMU TIEIIMU 00YyUCHHS MaTeMaTHKe B 5—6 Kilaccax SBISIIOTCS:

npoJioybkeHue (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHX TIMOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpuyeckas Qurypa), O0OCECIEUHUBAIOIIMX IPEEMCTBEHHOCTh M
NEPCIEKTUBHOCTh ~ MaTEMaTHYECKOTO  00Opa3oBaHUsA  OOyYaroOmUXCSA;  Pa3BUTHE
MHTEJUICKTYaIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH OOydYaroniuxcs, I03HaBaTEIbHOU
AKTUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHUM, HMHTEpeca K HW3YyUYCHUIO MaTeMaTUKU;
MOJ/IBEJICHNE 00YUYarOIIMXCs Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTHKH M OKpYXKarolero mMupa; ¢popmupoBaHue (yHKIIMOHATBHOU
MaTeMaTH4YeCKOH TpaMOTHOCTH: YMEHHS paclio3HaBaTh MaTeMaTHYECKHE OOBEKTHI B
pCaNIbHBIX JKW3HEHHBIX CHUTYAIUsAX, MPUMEHATh OCBOCHHBIC YMEHMS ISl PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 3ajlad, MHTEPIPETUPOBATh IOJIYyYEHHBIE PE3YyJIbTaThl U
OIIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYaALINH.

OcCHOBHbIE JIMHUM COJEpkKaHUA Kypca MaTeMaTuku B 5-6 kjaccax —
apudMeTHIeCKass U TeoMeTpruUecKas, KOTOPhIC Pa3BUBAIOTCS IMapajlIeIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTAaKT€ M B3aUMOJCHCTBUU. Takke B Kypce MaTeMaTHKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH ajreOphbl M OMUCATEIbHON CTATUCTHKHY.

N3ydyenne apudpMeTHYecKoro Marepuana HauYWHACTCA CO CHUCTEeMaTH3alud |
pPa3BUTHS 3HAHUH O HATYpaJIbHBIX YUCJIaX, TTOJTYUYCHHBIX HA YPOBHE HAYaJbHOTO OOIIEro
obpazoBaHusa. Ilpy STOM COBEPIICHCTBOBAHHE BBIUUCIUTEIBHOM TEXHUKH W
dbopMUpOBaHHE  HOBBIX TEOPETHYECKHUX 3HAHUH  COYETAETCS C  Pa3BUTHEM
BBIYUCIUTENBHON KYJNbTYpPhl, B YaCTHOCTH ¢ OOy4YeHHWEM MPOCTEHIIUM MpUEMam
NPUKUIKKA M OLEHKUA PE3yJbTaTOB BbIYUCICHUN. V3yueHue HATypallbHBIX YHCEN
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Mpoao0IZKaCTCs B 6 Kkjacce 3HAKOMCTBOM C HadaJbHBIMH ITOHATHUSIMU TCOpUHU
JACINMOCTH.

Hayvano u3ydeHusi OObIKHOBEHHBIX M JECATUYHBIX JPpOoOEl OTHECEHO K S5 Kiaccy.
OTO mepBBIi 3Tanm B OCBOEHUHU JIpo0ei, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uaesMU, MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX APO0OEi B TOJTHOM
00BEME MPEAIIECTBYET MU3YUYCHHIO JECSITHUYHBIX IpOoOei, YTO LEeIecoo0pa3HO ¢ TOUKHU
3pEHHMS JTOTUKH U3JIOKEHUS YACIOBOM JIMHUHU, KOT1a IPABUJIA TIEUCTBUI C NECITUYHBIMU
IpoOsSIMU MOKHO 0OOCHOBATH y>KE€ M3BECTHBIMU aITOPUTMAMHU BBIMOJTHEHUS JEHCTBUN C
OOBIKHOBEHHBIMU  JIPOOSMHU. 3HAKOMCTBO C JECATUYHBIMU JPOOSIMU  PACIIHPUT
BO3MOXXHOCTHU JJI1 TMOHUMaHUS OOYy4arollMMUCS MPUKIAAHOIO MPUMEHEHUS HOBOM
3alUCHU NIPU U3YUYEHUH JIPYTUX MPEIMETOB M MPU MPAKTUUECKOM HUCMOJIb30BaHUH. K 6
KJacCy OTHeCEH BTOpOM d3Tam B  M3y4YeHUU JpoOeHd, Tae  MPOUCXOIUT
COBEPIIEHCTBOBAHNE HABBIKOB CPABHEHHUS U MpeoOpa3oBaHus ApoOeil, 0CBOCHHE HOBBIX
BBIYMCIIMUTEIIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHUM, B TOM YHCJIEC
3HAUEHUN BBIPAXKEHUH, coaepkKalluX M OOBIKHOBEHHBbIE, W JECATUYHBIC JIPOOH,
YCTaHOBJICHUE CBSI3el MEXy HUMH, PACCMOTpPEHHE MPUEMOB peIlIeHHs 3a/1a4 Ha JIpoOHu.
B nauane 6 kiacca npoucxoaUT 3HAKOMCTBO € IMOHATHEM IIPOLICHTA.

Oc00EHHOCTBIO M3YUYEHUS TIOJIOKUTENBHBIX U OTPUIATENIbHBIX YUCEN ABISETCS TO,
YTO OHHU TAKXKE MOTYT paccMaTpHBAaThbCs B HECKOJBKO 3TanoB. B 6 kiacce B Hayaie
uzyueHus tembl «llooKUTENbHBIE U OTPULATENBHBIE YHCIA» BBIAEIAETCS MOATEMA
«llenble uyncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMHU H
JNEUCTBUSIMU C TOJIOKUTEIBHBIMU U OTPULATEIIbHBIMUA YHCIIAMHU ITPOUCXOJUT Ha OCHOBE
COZIEPKATEIbHOIO MOAX0Ja. JTO MO3BOJISIET HAa JOCTYIHOM YPOBHE IIO3HAKOMUTH
00y4JaromuXxcs NPaKTUYECKHA CO BCEMU OCHOBHBIMH MOHSTUSIMU TEMBbI, B TOM YHCIIE U C
MpaBWIaMH 3HAKOB  TPHU BBINOJTHEHUH apudmeTnueckux aectBuil. I3yuenue
paIMOHAIILHBIX YHCEN Ha 3TOM HE 3aKOHUUTCSA, a Oy/IeT MPOJOKEHO B Kypce anreOpnl 7
KJ1acca.

[Ipu oOy4yeHMHM pEIIeHUI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax MCHOJIb3YIOTCS
apudmeTndeckue npuéMsal pemeHus. [Ipu oTpaboTke BHUUCIUTEIHHBIX HABBIKOB B 5—6
KJlaccaXx paccMaTpHUBAalOTCS TEKCTOBBIE 3aJauyd CIEAYIOIIMX BHJOB: 33/Jauyd Ha
JBUKEHHUE, HA YaCTH, HA TIOKYIIKH, Ha pa0OTy U MPOU3BOAUTEIIBHOCTh, HA MPOIICHTHI, HA
OoTHoWIeHUs U mponopunu. OOydaromuecss 3HaKOMATCS € NMPUEMAMU pELIEHUs 3ajad
nepebopoM  BO3MOXKHBIX ~ BapWaHTOB, y4arcs  pabotath ¢  WHPOPMAIHEH,
MpeACTaBICHHON B popMe TaOJIUIl UK TUarpaMM.

B nporpamme yudeOHOro kypca «MaremaTuka» MpeaycMOTPEeHO (popMuUpoBaHHE
MPOMNEAEBTUUECKUX alre0pandeckux MpeacraBieHnil. BykBa kak CUMBOJ HEKOTOPOTO
yuciaa B 3aBHCUMOCTM OT MaTEMaTHYECKOrO KOHTEKCTA BBOAMUTCS IIOCTENEHHO.
bykBeHHass CHMBOJMKa MIMPOKO MCHOJB3YETCA MPEXAE BCEro s 3alHuCH OOIIMX
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YTBEPXKIECHUA U  TNpeiokeHud, GopMysl, B YAaCTHOCTH JJI1  BBIUYKUCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUE€CTBE «3aMECTUTEIIS» YUCIIA.

B nporpamme yuebHoro kypca «Maremartuka» TpeACTaBIEHA HarjsHas
r€OMETpHUsI, HaIpaBJIEHHAss Ha Pa3BUTHE OOPA3HOTO MBIILJICHHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMSI, U300pA3UTENHHBIX YMEHUN. DTO BaXKHBIM ATall B U3YUYEHUHU T'€OMETPUH,
KOTOPBIM OCYIIECTBIACTCS Ha HArJsHO-TIPAKTUUYECKOM YypOBHE, ONHpaeTcs  Ha
HarIsiHO-00pa3Hoe  MbIIUIeHHEe  oOydaromuxcs.  boinblias  posib  OTBOJAUTCA
PaKTUUECKOUN JeATebHOCTH, OIBITY, SKCIIEPUMEHTY, MOAearupoBanuio. O0yyarommecs
3HAKOMSATCS ¢ TEOMETPUUYECKUMU (UTypaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
OPOCTEUIIMMU  KOH(MUTYpAIIUSIMH, YyYaTcsi H300pakaTh HMX Ha HEJIMHOBAHHOM W
KJIeT4aToOl Oymare, pacCMaTpUMBaIOT UX MPOCTEHIMe CBOMCTBa. B mporecce mzydeHus
HaAJSITHOM TeOMETPUU 3HAHUS, MOJYYEHHbBIC OOY4YaloIMMMHUCI Ha YPOBHE HA4YaJIbHOTO
o01ero oOpa3oBaHusl, CUCTEMATU3UPYIOTCS U PACIITUPSIIOTCS.

CornacHo yueOHOMY TUTaHy B 5—6 Kjaccax M3ydaeTcsl MHTETPUPOBAHHBIN MPEIMET
«MatemaTuka», KOTOpPBIM BKIIOYAET apU(METHUYCCKUA MaTepual W HarJISIHYIO
TEOMETPHIO, a TAKXKE MPOMNEIEBTUUYCCKUE CBEJACHUS W3 aireOphl, SJIEMEHTHI JIOTUKH U
HayaJja ONHCcaTeIbHON CTATUCTUKHU.

OO61iee ynco 4acoB, pEKOMEHIOBAaHHBIX ISl U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kmacce — 170 gacoB (5 yacoB B Hejento), B 6 kimacce — 170 ygacoB (5 yacoB B
HEJIEITIO0).

COIAEPKXAHUE OBYUEHUASA

5 KIIACC HarypaJjibHble YHCJIa M HYJIb
HarypanpHoe wuyucmo. Psg  wHarypanenbix uyucen. Yucino 0. HM3obpaxkenwue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (YUCIOBOI) MPSAMOIA.

[losuunoHHass cucrteMa cuucieHusd. Pumckas HyMmepanus Kak [OpuMmep
HEMO3ULIMOHHOM CUCTEMBI CUMCIICHUS. [lecsiTuuHas cucrema CUMCIICHUS.

CpaBHeHUE HaTypajJbHBIX 4YHCEN, CPABHEHHUE HATYypPAJIbHBIX YHCENI C HYJIEM.
Cnoco6sb1 cpaBHeHus. OKpyrieHrue HaTypaabHbIX YUCET.

CnoxeHue HaTypaJbHBIX YUCEJ, CBOMCTBO HYJIA IPHU CIOKEHUU. BprlunTanue Kak
JeNCcTBHE, OOpaTHOE CIIOXKEHUIO. Y MHOXKEHUE HATypalbHBIX YUCEN, CBOMCTBA HYJS W
€IUHULBI TpU yMHOXEeHUHU. JleneHue Kak JeilicTBUE, OOpAaTHOE YMHOMXEHUIO.
KomnoneHTs! neiicTBuii, cBsA3b Mexay HUMU. [IpoBepka pe3ynbTaTta apudMeTH4eCcKOoro
nevctBus. llepemecTuTenbHOE W COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS H
YMHOXEHUS, paclpeeTuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Ucnonw3oBanue OykB Jyisi 00O3HAYEHHS HEU3BECTHOIO KOMIIOHEHTAa M 3alUCH
CBOMCTB apu(PMETUUECKUX ICHUCTBUH.
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JlenuTenu v KpaTHBIE YKCla, pa3sioKEeHUE Ha MHOUTenu. [IpocThie U cocTaBHBIC
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHp ¢ HaTypalbHBIM ITOKAa3aTesIeM. 3alUCh YUCIa B BUAE CYMMBI pa3psIHbBIX
CJIAraeMblIX.

YucnoBoe BolpakeHUE. BpluncieHne 3HAYEHUNM YHUCIIOBBIX BBIPAXKEHUM, MOPSIAOK
BBIIIOJIHEHUSA ACUCTBUU. VICIIOnb30BaHUE NpPU BBIYUCICHUAX MEPEMECTUTEIBHOIO H
COUYETATEIBHOIO CBOWCTB (3aKOHOB) CJIO)KEHUS U YMHOXKEHHS, PaclpeAesuTeIbHOIO
CBOWCTBAa YMHOKECHUS.

podu

[IpencraBienue o npoOu Kak crocobe 3amucu 4acTu BelnuuHbl. OOBIKHOBEHHbBIE
npo6u. IlpaBunbHble U HenmpaBuwibHbIE ApoOu. CmeniaHHas ApoOb, MpeacTaBieHUE
CMEIIaHHOW ApOoOU B BHUJIE€ HEMPaBUIBHOW APOOU U BBIACICHHUE LEJIONW YaCTH YUCHIa U3
HENpaBWIbHONW ApoOu. WM3o0paxeHue apoOeil ToukaMud Ha YHCIOBOM TPSMOM.
OcHoBHOe cBolicTBO npobu. Coxpamenue npobeil. [IpuBenenue apoOu K HOBOMY
3HaMeHaTeno. CpaBHeHue 1po0eit.

CnoxeHnne W BblUMTaHHE JpoOeil. VYMHOXeHHMe U JelieHue Jpobeid,
B3aMMHOOOpaTHbIe 1pobu. HaxoxkaeHue yacTu Leaoro 1 1esoro Mo ero 4acTu.

Hlecatnunas 3amuch apoOeit. IlpencraBieHue necaTHUYHONW JpoOW B BHJC
OOBIKHOBEHHOH. M300paskeHHEe NECSATUYHBIX APOOEH TOYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHeHHUE JECATUYHBIX IpOOCi.

ApudmeTndyeckue ACHCTBUS C NECATUIHBIMHU ApoO0sMHu. OKpyTrieHUEe NEeCITUIHBIX
TPOOEH.

Penrenue TeKCTOBBIX 33124

Pemenrie TekcTOBBIX 3amad apudmeTHdeckuM crocoOoM. PerreHne gorMuecKux
3a1a4. Pemenne 3amay mepebopomM Bcex BO3MOXKHBIX BapHaHTOB. Vcmonb30BaHUE TIpH
peleHny 3a1a49 TabJIuIl U CXEM.

Pemenne 3anau, conepkanyx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCT,
BpEMsl, PACCTOSIHME, II€HA, KOJHMYECTBO, CTOUMOCThb. EJMHUILIBI M3MEpPEHUs: MAacChl,
00béMa, IICHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBA3b MEXKIY CAMHUIIAMHA W3MEPCHUS
KaKI0W BEJIMUUHEL.

Pemrenre 0CHOBHBIX 33J1a4 Ha JIPOOH.

HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'IHH, CTOJIOYATHIX AuarpamMmm.

Harusanas reomerpust

Harnsgneie npencraBieHuss o ¢purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqy4, yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroua. IIpsmoii, ocTpsii,
TYIIOM U pa3BEPHYTHIN YIJIbIL.
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JInuHa OTpe3Ka, METPUYECKHE €AUHULBI JUIMHBL. /[[IMHA JIOMaHOW, HEPUMETP
MHOI'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB C IOMOIIBIO TPAHCTIOPTHPA.

Harnanuele mnpencrtaBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPsIMOYTOJIbHUK, KBaJpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYp.

N3o0paxenue ¢uryp, B TOM uyucie Ha kietdarod Oymare. IloctpoeHue
KOH(pUrypauuid M3 yacTed NpsMON, OKPY)KHOCTM Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare.

Hcnons30BaHue CBOMCTB CTOPOH U YIJIOB IIPAMOYI'OJIbHUKA, KBaJApaTa.

[Inomaas OpsIMOYrojibHUKA W MHOTOYTOJBHUKOB,  COCTaBJIEHHBIX u3
OpsIMOYTOJILHUKOB, B TOM uucie (uryp, H300paXEHHBIX Ha KJeTdyaTtod Oymare.
EnunHuisl n3Mepenus mioaiu.

Harnsnsele mnpencraBieHuss O MPOCTPAHCTBEHHBIX (QUIypax: MNPSIMOYTOIbHBIN
napasuienenurnesi, Kyo, MHOrorpaHHUKU. M300pakeHne mpocTeHImx MHOTOTPAHHUKOB.
Pa3Béprku kyOa u napamienenunena. Co3nanue Mojesneil MHOTOTPaHHUKOB (U3 Oymaru,
NOPOBOJIOKM, IUTACTMJIMHA M JApyrux wmatepuanoB). OObEM OPSIMOYTOJIBHOTO
napasuienenunena, kyoa. Enununs uamepenust oobéma.

6 KIIACC

HartypajabHble ynciaa

ApudmeTndyeckue JEWCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMH YHCJIAMHU.
UwucnoBble BBIPAKCHHS, MOPSAOK JASHCTBHUH, MCIIOIb30BaHUE CKOOOK. lcmosp3oBaHue
IpU BBIYUCIICHUSIX TMEPEMECTUTEILHOIO M COYETATEJIbHOTO CBOWCTB CJIOKEHUSA U
YMHOKEHUS, PacClpe/IeIUTEIIbHOTO CBOMCTBA YMHOXKEHUsA. OKpYrjieHHE HAaTypalbHBIX
YHUCEJI.

JlenuTenun W KpaTHBIC YHWCIA, HAHOONBIIMK OOIIMK JCIUTENIb W HaUMCEHBIIICE
obmee kpaTHoOe. JlemMMOCTh CyMMBI U TTpOU3BeICHUS. JlejeHne ¢ OCTaTKOM.
podu

OObIKHOBEeHHas1 JApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpaIleHHE JIpoOei.
CpaBHeHHE W ymopsiiourMBaHUE ApoOei. PemreHue 3amad Ha HaXOXKJICHHE YacTH OT
[IEJIOTO M TIeNoro 1o ero dacth. JlpoOHOe dYWclio Kak pe3yiabTaT JIeJICHHS.
[IpencraBnenne necaTHYHOW APOOW B BHIIE OOBIKHOBEHHOW IpOoOM W BO3MOXKHOCTH
MpEeACTaBICHUS OOBIKHOBEHHOW JpoOM B BHJE JECATHUYHOW. JlecsATUUYHBIE NpOOH U
MeTpHUYecKas cucteMa mep. ApupMEeTHUECKUE NEHUCTBUS M YUCIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMH M JCCATUYHBIMU IPOOSIMH.

OtHomienue. JleneHue B JaHHOM  OTHOMIEHWW. MacmTab, IpPOHOPIHS.
[IprmMeHneHne nponopiui Ipu peluIeHuH 3a1a4.
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IlonsiTe mpoueHTa. BpruucieHne NpouLeHTa OT BEIWYMHBI M BEIWYUHBI IO €€
MPOLEHTY. BbIpakeHne MNpOLEHTOB AECATUYHBIMU ApoOsmu. PemieHuwe 3amad  Ha
IIPOLIEHTHI. BrIpakeHre OTHOIIEHNS BEIUYUH B IPOLEHTAX.

IHosoxkuTEbHBIE U OTPULATEIbHbIEC YHCIA

ITonoxurenbHple M OTpuLarenbHble yucia. lleasie yucna. Monyne uyucia,
reoMeTpUyecKass HMHTEpIpeTanus MOAYNs uucia. M3o0paxkeHue uucen Ha
KOOpJMHATHOH npsiMoil. YnciioBble mpoMexxyTku. CpaBHeHHE yucen. ApugmeTniyeckue
JNEUCTBUS C MOJIOKUTEIBHBIMUA U OTPULATEIIbHBIMU YHCIIAMMU.

[IpsMoyronpHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHAaTel TOYKM  Ha
IUIOCKOCTH, abcuucca U opauHata. [locTpoeHune Touek M (GuUryp Ha KOOPAMHATHOM
IIOCKOCTH.

BykBeHHbIe BbIpaKeHUs

[Ipumenenue OyKB aJisi 3alMMCH MAaTEMAaTHYECKUX BBIPAKEHUH U TPENSIOKECHHM.
CpoiictBa apupMeTHyecKuX JAeUCcTBUI. byKBEHHbIE BBIPAKEHHUS U  YHUCIOBBIE
IIOJCTAaHOBKH. DYyKBEHHBIE pAaBEHCTBA, HAXO0XXJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmynsl, ¢GopMyabl IEpUMETpa W IUIOMAAU IMPSIMOYTOJIbHMKA, KBajapaTa, oObEMa
napajuienenumnesaa u Kyoa.

Penienne TeKCTOBBIX 337124

Pemenrie TekcTOBBIX 3adad apudmeTudeckuMm crocoOoM. PereHue goruyeckux
3a1a4. Pemenue 3a1au mepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agay, coepkaimnx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIUYMHBI: CKOPOCTD,
BpeMsi, pacCTOSAHHUE, 1I€Ha, KOJWYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCThH, BpEMS,
00béM paboThl. EquHUIBI M3MEpEHMs: MacChl, CTOMMOCTH, PACCTOSHHUS, BPEMEHH,
ckopocTu. CBS3b MEXKY IMHUIIAMHU U3MEPEHUS KaXX10U BETUYUHBI.

Pemenune 3amay, CBA3aHHBIX C OTHOLICHHUEM, IMPOMOPIHOHATIBHOCTHIO BEJIMYMH,
MIPOIICHTAMU;, PEIICHHE OCHOBHBIX 33J1a4 Ha IPOOH M MPOIICHTHI.

OneHka W TIpUKUAKA, OKpyriieHHWe pesynbrata. CocTaBieHHE OyKBEHHBIX
BBIPKEHHUH 10 YCIOBUIO 3a]1a4H.

IIpenacraBmeHne AaHHBIX C TOMOIMBID Tabmuim u  guarpamMm. CrosduaTeie
TAArpaMMbl: YTEHUE U TOCTPOCHUE. UTeHNE KPyTOBBIX JUATPAMM.

Harnsignas reomerpust

Harnsgaeie npencraBiaeHus o GuUrypax Ha IUIOCKOCTH: TOYKa, IpsSMas, OTPE3OK,
JIy4, yToJI, JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJbHUK, TPEYTOJIBHUK, OKPY>XHOCTD,
KpYT.

B3aumnoe pacnonoxeHue IByX MPsIMBIX Ha IUIOCKOCTH, MapaJUICIbHbBIC MPSIMBIE,
NEePHEHIUKYJISIPHBIE TpsiMble. M3MepeHue pacCTOsHUN: MEXAY JBYMS TOYKAMH, OT
TOYKH J0 NPSIMOU, IJIMHA MapUIPyTa HA KBAJPATHOU CETKE.
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N3Mepenne © IOCTpOEHHE YIVIOB C IIOMOLIBIO TpaHCIOpTHpa. Bunuel
TPEYroJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOIbHBINA, TYNOYTOJbHBIN, PABHOOEIPEHHBIMH,
PaBHOCTOPOHHUM. YeThIpEXYroabHUK, IIPUMEPBHI YeThIPEXYT OJIbHUKOB.
IIpAMOYronbHUK, KBaIpaT: HCIOJB30BAHUE CBOMCTB CTOPOH, YIJIOB, JMaroHajei.
N3o0paxenue reomeTpudeckux (Guryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BaHUEM
LUPKYJIA, TUHEHKH, YTONbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTyaToil Oymare.

[lepumeTp MHOroyrosnbHuka. IloHATHE TUIOWAAM (DUTYpBI, €IUHULBI U3MEPEHUS
wiomaau. [pubnmxénHoe mamepenue miomaan Guryp, B TOM 4Mciie Ha KBaJpaTHON
cetke. [Ipubnmx€HHOe U3MEpeHHe NITUHBI OKPYKHOCTH, TUIOIIAAH KpyTa.

CumMmeTpusi: LIEeHTpalibHAsl, OCEBas U 3€pKaJibHasi CHAMMETPUHU.

[TocTpoeHne CUMMETPUYHBIX (pUTYP.

Harnsansele mpenctaBiieHHs O TMPOCTPAHCTBEHHBIX (UTypax: Mapajvierenunes,
KyO, Tmpu3Ma, mnOUpaMuaa, KOHYC, UMIUHAp, Mmap u cdepa. HW3o0paxenue
NPOCTPAHCTBEHHBIX Quryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHIpPA U
koHyca. Co3gaHue Mojiefiell TPOCTPAaHCTBEHHBIX ¢uryp (U3 Oymaru, HPOBOJIOKH,
IUTACTWIIMHA U IPYTUX MaTEPUAJIOB).

[lonatue oObEMa, enuHHUIBI H3MEpeHHs 00bEMa. OOBEM NPSAMOYTOJIBHOTO
napasuiejenunena, Kyoa.

HPEAMETHBIE PE3YJIBTATDBI
[IpenmeTHble pE3yabTaThl OCBOCHHUS MPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B S kiaacce: Unesia u BbIYMCIeHUS

[lorumaTe W TPAaBUIBHO YHOTPEOJSTh TEPMUHBI, CBSA3aHHBIE C HATypaIbHBIMH
YHClIaMH, OOBIKHOBEHHBIMHU U JECATUIHBIMU IPOOSIMH.

CpaBHUBaTh M YNOPSIAOYMBATH HATypaJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIITNX
CIIy4asiXx OOBIKHOBEHHBIE IPOOH, AECATUIHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAUHATHOM (YMCIOBOW) MPSMON C COOTBETCTBYIOLIUM €M
YUCJIOM W M300pakaTh HATypajbHbIE YMCIIA TOYKAMU Ha KOOPAMHATHON (YUCIOBOMN)
MPSMOM.

Boinonusate apudmeTnueckue ACHCTBUS C HATypajJbHBIMU YHCIIAMU, c
OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEUIITUX CITyJasIX.

BbINonHATh NPOBEPKY, MPUKUAKY PE3YIbTAaTa BHIYUCICHU.

OxpyrasTh HATypaIbHBIC YUCIIA.

PelieHne TeKCTOBBIX 32124
Pemath TekcToBBbIe 3a7auu  apu(PMETHUYECKHM CIOCOOOM U € TMOMOIIBIO
OpPraHW30BaHHOI'O0 KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BAPHUAHTOB.
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Pemrate 3amaum, conepxanye 3aBUCHMOCTH, CBS3BIBAIOIINAE BEIUYMHBL: CKOPOCTB,
BpEMsI, pACCTOSIHUE, LIEHA, KOJUYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKUE 3alUCH, CXEMBbl, TaOJUIbI, 0003HAYEHHUS NpPHU pEUICHUU
3a/1ad.

Ilonb30BaTbCs OCHOBHBIMH E€IMHHIIAMU W3MEPEHUA: LIEHBI, MACChI, PACCTOSHHS,
BPEMEHH, CKOPOCTH, BBIPAYKATh OJHU €IMHHUIIBI BEJIMUYNHBI YEPE3 IPYTHE.

W3BnekaTp, aHANIM3UPOBATH, OLEHUWBATh HMHQPOpPMALMIO, MPEACTABICHHYIO B
Tabyvile, Ha CTOJOYATOM AMarpamMme, MHTEPIPETUPOBATH NPE/CTABICHHBIE IaHHbBIE,
UCITIOJIB30BATh JJAHHBIE NIPH PEILICHUH 3a]a4.

Harusanas reomerpust
ITonp30BaThCs TEOMETPUYECKUMHU ITOHATUSAMU: TOUYKA, NpsiMasi, OTPE30K, JIy4d, yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUPA, HMEIMMX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX PUTyD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIJlaMW: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKaMH: YTOJ, BEPIIMHA, CTOPOHA, JHAroHalb, ¢ OKPY)XHOCTBIO: pajnyc,
JUaMETp, IEHTP.

N300pakaTh W3ydeHHBIC TEOMETPUUYCCKHE (PUTYPHI HA HEIIMHOBAHHOW M KJICTYATOM
OyMare ¢ TIOMOIIBIO IUPKYJIS ¥ IMHEHKH.

HaxoauTe JUIMHBI OTPE3KOB HEIMOCPEICTBCHHBIM H3MEPEHHEM C ITOMOIIBIO
JUHEHKH, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTh OKPYKHOCTH 3aJIaHHOT'O
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB TNPSMOYTOJbHHKA, KBajapaTa IS HX
MTOCTPOCHHMS, BEIYUCIICHUS TIIOIIAIN B TICPUMETPA.

Beruncnare mepuMerp W IUIOMIAAb KBajapara, NPsSIMOYroibHUKA, (HUTYD,
COCTaBJICHHBIX M3 TMPSIMOYIOJBHUKOB, B TOM 4YHCIEC GUTYyp, H300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tomp30BaThC OCHOBHBIMH METPUYCCKHMH CIMHHIIAMHA HW3MEPECHHUS  JIJIMHBI,
IJIOIA I, BRIPAXKATh OJTHU SIMHUIIBI BEIIMUMHBI YePe3 JIPyTHe.

Pacno3naBathk mapasienenunes, KyO, HCIOJIB30BAaTh TEPMHUHOJIOTHIO: BEpIIHHA,
pedpo rpaHb, U3MEPEHUS, HAXOIUTh H3MEPCHHUS TTapajuIelieIuIeaa, Kyoa.

Beraucnare 00bEM  KyOa, mapauieNienuIieaa I0 33JaHHBIM  H3MEPEHHUSIM,
ITOJIB30BAThCS SMHUIIAMHU U3MEPEHUS 00bEMa.

Pemate HecnaoxHBIE 3a/Jlaud Ha HM3MEpPEHHE TCOMCTPHUCCKHUX BEIHYMH B
MPAKTHYCCKUX CUTYaIHsX.
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[IpenmeTHBIE pPE3yAbTAaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro Kypca K KOHILY
oOyudeHus B 6 knacce: UncJia 1 BbIYUCIeHUSA

3HaTh W MOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3JIUMYHBIMM BHJIAMH YHCEI H
crnoco0aMu UX 3alUCH, NEPEXOJUTh (€CIU ATO BO3MOXKHO) OT OJHOM (DOpPMBI 3alUCH
YHUCIIa K IPYrou.

CpaBHUBAaTb W YNOPAIOYMBATH LIEJbIE YKCIA, OOBIKHOBEHHBIE M JECATUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinosiHaTh, coueTasi yCTHbIE M TUCbMEHHbIE PUEMBI, apu(PMETHUECKUE TeHCTBUSA
C HATYpaJIbHBIMU M LEJIbIMU YHUCIaMH, OOBIKHOBEHHBIMH W JIECSATHUYHBIMU JApPOOSIMHU,
IIOJIOKUTEIBHBIMU M OTPULATEIIBHBIMU YHCIIAMMU.

BbluncnsaTh 3HaYEHUS YUCIOBBIX BBIPAKCHHUM, BBIIOIHATH NPUKUAKY U OLECHKY
pe3ysbTaTa BBIYUCIICHHM, BBINONHIATH MPEOOpa30oBaHUS YHMCIOBBIX BBIPDOKEHHA  Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUI.

COOTHOCUTH TOUKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOIIMM €M YUCIOM H
M300paXkaTh YKClIa TOUKAaMU Ha KOOPAMHATHON NMPSAMON, HAXOJUTh MOIYJb YHUCTA.

COOTHOCUTBH TOYKH B IIPSIMOYIOJBHON CUCTEME KOOPAMHAT C KOOpAMHATAMU 3TOU
TOYKHU.

OKpyrasTh 1eNble Ynucia U JeCATUYHBIE TpOOU, HAXOAUTh MPUOIMKEHUS YHUCEIL.
YucsioBble M OyKBeHHbIE BbIPAKEHUS

[Tornmare ¥ ynoTpeOJATh TEPMHHBI, CBS3aHHBIC C 3aMKHCBI0O CTEIICHU YHCIIA,
HAaXOJUTh KBajpaT M KyO 4YHCIa, BBIYMCISATH 3HAUYEHUS YHCIOBBIX BBIPAXKEHUM,
coaepKaluX CTEICHHU.

[Tonp30BaThCA NMpHU3HAKAMH JEJIMMOCTH, PACKIAAbIBATh HATYpaJbHBIC YHMCIAa Ha
MPOCTHIE MHOKUTEIIH.

[Tomp30BaThCss MacITaboOM, COCTABIIATH MPOIIOPIIUN U OTHOIICHHS.

Hcrnons3oBaTh OyKBBI IS 00O03HAYCHHUS YHCENT TMPU 3alMHUCH MaTEMaTHYCCKUX
BBIPQKCHUN, COCTABIATh OYKBEHHBIC BBIpAXKCHUS W (OPMYJIbI, HAXOJWTh 3HAUCHUS
OYKBEHHBIX BBIPAKEHUH, OCYIICCTBIISASI HEOOXOAUMBIEC TTOACTAHOBKH U MPE0Opa30BaHHUS.
HaxonuTh HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelenne TeKCTOBBIX 3a71a4

Pemrate MHOTOIIaroBsIe TEKCTOBBIE 33/1a4l apU(PMETHISCKUM CITOCOOOM.

Pemrate 3amaum, CBSI3aHHBICE C OTHOIIEHHEM, IPOTOPIIMOHATBHOCTHIO BEIUYHH,
MPOIEHTaMH, pelliaTh TPY OCHOBHBIC 3a/1a4d Ha APOOU M TIPOIICHTHI.

Pemates 3agaumn, comepxaliie 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYHNHBI: CKOPOCTb,
BpeMs, pacCTOsiHHE, II€HA, KOJMYECTBO, CTOMMOCTH, IPOU3BOJIUTEIHHOCTh, BpEMS,
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o0béMa paloOThl, HCHOJB3YS apuPMETHUECKHE JEUCTBUSA, OLICHKY, NIPHUKUAKY,
[I0JIb30BaThCA €IMHULIAMU U3MEPEHUS COOTBETCTBYIOIUX BEJIMYMH.

CocTaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4U.

N3Bnekarr wuHbOpManuio, TPEACTaBICHHYIO B TaOnUIaX, Ha JHUHEHHOM,
CTONOYATON MM KPYroBOM JuarpamMmax, HHTEPIPETUPOBATH MPEACTABICHHbBIE TAHHBIE,
HCIIOJIb30BATh JAHHBIC [IPU PEIICHUHN 3a/1a4.

[IpencraBndars HHPOpPMALMIO C MOMOIIbIO TaOMUL, JHMHEHMHOW W CTOIOYATON
IUarpaMm.

Harusanas reomerpust

[IpuBoauTh mnpuMepbl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIIUX (opMy
U3YUYEHHBIX T€OMETPUUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX
U CUMMETPUYHBIX UTYP.

N300paxkath ¢ MOMOIIBIO UPKYJIS, JIMHEWKH, TPAHCTIOPTHPA Ha HETMHOBAHHOMN M
KJIeT4aToOl Oymare M3y4eHHBIC TJIOCKHE TeoMeTpuueckue (Urypbl ¥ KOH(PUTYypaluH,
CUMMETPUYHBIE (DUTYPBHI.

[Tonb3oBaThCS TEOMETPUUECKUMHU TMOHATHSMHU: PABEHCTBO (UTYpP, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHUMMETPHUEN: OCh CHUMMETPUHU, LIEHTP
CUMMETPUHU.

Haxonuth BENIMYMHBI YIVIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIJIBl 3aJaHHOW BEJIMYMHBI, I0JIb30BAThCS IIPU PELICHUM 3a7ay TIpajgyCHOM Mepou
VIJIOB, PacliO3HaBaTh HA YEPTEKAX OCTPBIN, IPAMOM, Pa3BEPHYTHIA U TYIIOU YTJIbI.

BpluncnaTe [IMHY  JIOMaHOW, NIEPUMETP MHOTOYIOJIBHHKA, I0Jb30BaThCs
EAVHHUIAMH HU3MEPEHUS JUIMHBI, BBIPAXKATh OJAHU E€AWHHIBI WU3MEPECHUS JIMHBI 4epe3
IpyTHeE.

Haxonuth, ucnonb3yss 4YepTEXKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKAMH, OT TOUKH JI0 NPAMOM, JUIMHY IyTHU HA KBaAPAaTHOM CETKE.

Boeraucnsats minomanas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCTIOIb30BATh
pazOueHne Ha TMPSMOYTOJbHUKH, Ha paBHBIE (UTYpHI, JAOCTpanBaHUE hi(o
MPSAMOYTOJIBbHHKA, TMOJb30BaTbC OCHOBHBIMU €IWHULAMM W3MEPEHHUS IUIOLIAJIH,
BBIPAXKaTh OJIHU €IMHUIBI U3MEPEHHUS TJIOIIAAN YEPE3 APYTHE.

Pacno3naBath Ha MoOAENsIX M H300paKEHUAX MNHUPAMUAY, KOHYC, UMIUHID,
MCITIOJI30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o00paxath Ha KiIeT4aTON Oymare mpsiMOYTOJIbHBIN apajuieenune.

Boluncnsate 00BEM MOPSIMOYTOJIBHOTO TapajuieNienunena, Kyda, IO0JIb30BaThCs
OCHOBHBIMU €JMHULIAMH U3MEPEHUSI 00bEMA;

Pemate HecnoXHBIE 3aaud HA HAXOXKJICHUE TEOMETPUUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYaIUSX.
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®OPMbIl PEANTU3ALINN PABOYEN NPOrPAMMbI BOCITUTAHUA

BocnutaTtenbHbIM noTeHUMan npeameTta « Matematuka» peanmnsyeTca Yyepes:
e [106yxaeHne oby4vatowmxca cobnogaTtb Ha ypoke 00LLENPUHATLIE HOPMBbI
noBegeHunsd, npasusa obLeHna co B3pOCSibIMA U CBEPCTHUKaAMM
(obyvarowmmmnca), NPUHUMNbI y4ebHOM UCUUNITUHBI 1 cCaMOOpraHu3aumm.

e [lpnBrevyeHne BHUMaHNA oby4yaroLWwmxcs K LEHHOCTHOMY acnekTy n3dyvdaeMblx
Ha ypokax npeaMeToB, ABMeHUN, cobbITUI Yepes obpalleHne BHUMaHUs Ha
APKUX AeaTenemn KynbTypbl, CBA3aHHbIX C M3y4YaeMbIMU B AAHHbIN MOMEHT
TemMamu, Ha TOT BKNaAd, KOTOPbIM OHM BHECHN B pa3BUTME HaLLEW CTPaHbl U
MUpa, Ha AOCTOWHbIE NoAPaXXaHUsl NPUMEpPbI NX

XW3HWN, HA MOTMBbI MX NOCTYMKOB.

e /lcnonb3oBaHMe BocnUTaTeNbHbIX BO3MOXHOCTEN coaepXaHns y4ebHOro
npegmeTa Ans GopMMPOBaHUS Y 00y4aroLLMXCA POCCUNCKUX TPAAULMOHHbIX
AYXOBHO-HPaBCTBEHHbIX U COLMOKYNbTYPHbIX LLEeHHOCTEN Yepes nogbop
COOTBETCTBYHLUNX TEKCTOB 4S5 YTEHUSA, NPOBNEeMHbIX CUTyaumin ons
obcyxaeHuns B Kracce.

e VIHMuMmnpoBaHne obCyXaeHnn, BbiCKa3biBaHWUN CBOErO0 MHEHUS, BbIPaboTKK
CBOEr0 JINYHOCTHOrO OTHOLLUEHMUS K N3ydaeMbIM COBbITUAM, ABIIEHUAM, NMLIAM,
Npon3BeaeHUsIM XygoXXeCTBEHHOW NnuTepaTypbl N UCKYCCTBa.

e BkntoyeHne B ypOK UIpoOBbIX Npoueayp, KOTopble NOMOratoT nogaepatb
MOTMBaAUMIO 0By4aloLLUNXCA K NOMTYyYEHUIO 3HAHUI, HaNaXXMBaHWUIO MO3UTUBHbIX
MEXITMYHOCTHbIX OTHOLLUEHWI B Knacce, MoOMOoratoT YyCTaHOBSTEHUIO
AobpoxenaTenbHOW aTMocepbl BO BpEMS YpoKa.

e [IpMMeHeHNe Ha ypoKe MHTePaKTUBHbIX PopM paboTbl, CTUMYMUPYIOLLMX
NO3HaBaTENbHY MOTUBALMIO 0ByYaroLLMXCA.

e [IpumeHeHne rpynnoBon paboThl nnu paboTkl B napax, KoTopble
CnocobCTBYIOT Pa3BMTUIO HABLIKOB KOMaHAHOW paboThbl 1 B3aUMOLENCTBUIIO C
Apyrmmm oby4arommmncs.

e Bbi6op 1 ncnonb3oBaHMe Ha ypokax METOO0B, METOAUK, TEXHOMOMNMN,
OKa3blBalOLLNX BOCNMUTATESNIbHOE BO3AENCTBNE HA IMYHOCTb B COOTBETCTBUU C
BOCNMTaATENbHLIM naeanom, Lenbto 1 3agadamMmm BOCIUTaHUS.

e lHMUMMpoBaHe 1 nogaepxka nccnenoBaTenbCkon AeAaTenbHOCTU
LLIKONbHUKOB B hOpME BKIHOYEHNSA B YPOK pasfnyHbIX NCCneaoBaTenbCKux
3a4aHuK, YTO AaeT BO3MOXHOCTb 0byyatoLmmcs npnobpecT HaBbIKK
CaMOCTOSTENbHOIO PELLEHUS TEOPETUYECKON NPOBNEMbI, reHEPUPOBaHNA U
0dOpMIIEHNSI COBCTBEHHbIX MMMOTE3,

YBa)XUTENbHOIO OTHOLUEHMS K YYXKUM naesm, nyerimyHoro BbICTYNneHus,
apryMeHTUpOBaHNS U OTCTaMBaHUS CBOEN TOYKM 3PEHUSI.

e YCTaHOBIIEHNE YBAXXUTESbHbIX, 4OBEPUTENBHbBIX, HEhOPMarbHbIX OTHOLLEHWN
Mexay ydmTernem n y4eHukamu, cosgaHune Ha ypokax dMOLMOHAanNbHO-
KOM(pOpPTHOM cpenpbl.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KITIACC
Haumenosanue pasaena  KoquuecTso OCHOBHOE OCHOBHBIE BUJIBI A€SITEIIBHOCTH 00 y4arOIMINXCA
(Tembl) Kypca 4acoB CoZEpKAHNE
HatypaneHbIe 4ncTa. 43 Yurare, 3aIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YNUCIIA;

JlelicTBUs C HATypaJIbHBIMU JlecATHYHAS CHCTEMA

cuuciieHus. Psn
HaTypaJbHbIX YUCEIL.
Harypanbensiit psn.
Ymwuco 0.
HarypanbHabie uncna
Ha KOOpJIUHATHOM
npsimoii. CpaBHEHHE,
OKpYTJICHHUE
HaTypaJbHBIX YUCEIL.
Apudmetnueckue
JICUCTBUS C
HaTypajJbHBIMHU
yuciaamu. CBoMcCTBa
HYJISI TIPU CITOKEHUH
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKCHUH.

YU CJIIaMH

npeajaratb M 00CyK1aTh COCO0bI YIIOPSAI0UYNBAHUS YUCE.
N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAWMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKHU.

HccaenoBath cBoiicTBa HATypaJIbHOrO psifa, yucen O u 1 mpu
CJIO’KEHHH U YMHOKECHHH.

Hcnmosab30BaTh NPaBUJIO OKPYIJIEHUS! HATYPAIBHBIX YUCET.
BoinoausaTs apugmerndyeckue 1eicTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYUCIATH 3HAUYCHUS YUCIIOBBIX BBIPAXKEHUN CO
CKOOKaMH U 6€3 CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTCIICHHU, YUTATH
CTEIEHU, UCIOJIb30BATh TEPMHUHOJIOTUIO (OCHOBAHUE,
MOKa3aTelb), BHIYUCIATH 3HAYEHHS CcTereHel. BbIMOJIHATH
NPUKHUAKY M OLIEHKY 3HAYEHUI YUCIOBBIX BBIPAXKECHUH,
npeniaraTb M IPpUMeHATh NPUEMBI IPOBEPKHU
BBIYKCJICHUH.

Hcnoabn3oBarhb npu BbIYUCJICHHAX IICPCMCCTUTCIIBHOC H
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COUETaTENIbHOE  CBOMCTBA  CIOXKEHMSI U YMHOXKEHUS,
pacnpenenuTeNbHOe CBOMCTBO YMHOXKEHNUS; (PDOPMYJIHPOBATH
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[IepemecturensHoe
1 COUETATEIbHOE
CBOMCTBA CJIOKEHUSA
Y YMHOXKEHMUS,
pacnpeenuTeIbHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u KpaTHble
4yuCya, pa3ioKeHUe
qyclia Ha
MHO>XXHUTEIIH.
Jlenenue ¢
octatkoMm. [IpocTeie
1 COCTaBHBIE YHCIIA.
[Ipu3Haku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

Crermnens ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YuciaoBbie
BBIPAXKEHUS; IOPSIJIOK
nerctBuil. Penienue
TEKCTOBBIX 3aJ1a4 Ha
BCE apu(METHUECKHE

U PUMEHATH NPaBUJIA IPeoOpa30BaHUs YUCIOBBIX
BBIPQ)KEHU HA OCHOBE CBOWMCTB apu(PMETHUUECKUX JEHCTBUU.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH THIIOTE3bI, GOPMYITHPOBATH 00001ICHUS U
BBIBO/IBI 110 PE3YJIbTaTaM MPOBEAEHHOTO UCCIENOBAHNUS.
@opmMyJIMPOBATH ONpPeeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTEIN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYJIMPOBATH M MPUMEHATH
NMPU3HAKH JIEIMMOCTH Ha 2, 3, 5,9, 10; npuMeHATH
AJITOPUTM Pa3JIOKEHUS YUCIIa HA ITPOCThIE MHOKHUTEIIH;
HAXOJMTHh OCTATKU OT JCJICHUSA U HEIIOJIHOE YACTHOE.
Pacno3zHaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUA O
HATypAJIbHBIX YUCJIAX, HPUBOIAUTH PUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHMA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoHcTpynpoBaTh MaTeMaTH4YeCKHE NPENJIOKeHUS C
IIOMOILBIO CBA30K «H», KWIN», ECIH..., TO...». Pemiarb
TEKCTOBBIE 3a]]a4l apUPMETUUECKUM CIIOCOOOM,
HCII0JIB30BaTh 3aBUCMMOCTH MEK/1y BEJIMYNHAMHU (CKOPOCTb,
BpEMS, PACCTOSIHUE; LIE€HA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMPOBATH YCIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATDH 3aBUCUMOCTH MEXy BEJIMUMHAMM,
CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYKIACHHM.
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MoaeaupoBaTth X011 pelICHHs 3a1a4 C TOMOIIBIO PUCYHKA,
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JICUCTBHUS, Ha
JIBUKCHUE U

NOKYIIKH

CXEMBI, TaOIUIIBI.

IIpuBoANTH, pa30UPaTh, OLEHUBATH PA3JIMYHbBIC PEIICHUS,
3aMUCH PEIIeHUH TEKCTOBBIX 3a/1au.

KpuTuyeckn ouneHMBATBL TMOJYYCHHBIN pE3yibTar,
OCYHIECTBJSITh CAMOKOHTPOJIb, MPOBEPsIi OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAXOAMTh OIIUOKHU.

Pemats 3a/1auu ¢ MOMOIIBI0 iepedbopa BceX BO3ZMOXKHBIX

BAapHUAHTOB.

3HAKOMUTBHCH € HCTOPHEN Pa3BUTHUS apUPMETHKU
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Harnsnuas reomerpust.
JIvHuM Ha TTOCKOCTHU

12

Touka, ipsmas,
OTPE30K, JIyY.
Jlomanas.
HN3mepenne nivHbl
OTpe3Ka,
METPUYECKUE
€MHUILIBI U3MEPEHUS
JIuHbL. OKpY>XKHOCTh
U KpYT.
[IpakTnueckas
paboTta
«ITocTpoenue ysopa
U3  OKPYKHOCTEN».
[Ipsimoi,
TYIIOWU W

VYromn.
OCTpBIH,
Pa3BEPHYTHIN YTJIBL.
HN3mepenue yrios.

Pacno3HaBaTh Ha yepTexKax, pUCYHKaX, ONUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, ¥ M300Pa’kKaTh C TOMOILBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, JIyY,
yroJ, JIOMaHyl0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMEPbI 00HEKTOB PEATIBHOTO
MHpa, UMEIIIMX (POopMy H3YYEHHBIX (UTYp, OLEHHBATH HX
JIMHEWHBIE Pa3MeEPHI.

Hcnonb30BaTh TUHENKY U TPAHCTIOPTUP KaK MHCTPYMEHTHI
JIJIs1 IOCTPOCHUS U U3MEPEHUS: U3MEPATH JJIMHY OTPE3Ka,
BEJIMUYMHY YTJ1a; CTPOUTH OTPE30K 3aJaHHOU JJIMHBI, YTOJI,
3a1aHHOM BEJIMYMHBI; OTKJIAABIBATH LINPKYJIEM PaBHbBIC
OTPE3KH, CTPOMTH OKPYXHOCTb 3aJaHHOTO paguyca.
MN306paxkath KOHGUTYpallUd TEOMETPUYECKUX QUTYD U3
OTPE3KOB, OKPY>KHOCTEH, UX YaCTE HA HEJIMHOBAHHOMW H
KJIETYaTON OyMmare; mpejiaraTthb, ONUCbIBaTh U 00CYK1aTh
CIOCO0BbI, AJITOPUTMBbI TOCTPOCHHS.

Pacno3HaBaTh M H300pakaTh Ha HETMHOBAHHOU U
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[IpakTnueckas
pabora «Iloctpoenue

YIJIOBY

KJIeT4aTol Oymare mpsMOHM, OCTpBIM, TYIOH, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YIJIbI.

BbIuncasiTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMAaTh U HCNO/IB30BATH NPH PEeLICHUH 32124
3aBHCUMOCTH MEXY €IMHUIIAMH METPUUYECKON CUCTEMBI MEp;
3HAKOMMTBCS C HEMETPUUECKUMU CUCTEMaMH Mep;
BBIPAKATH JUIMHY B PA3JIMYHBIX €IUHUIIAX U3MEPEHUSI.
HccaenoBath Gurypsl U KOHQUTypaluK, UCTIONB3YS

(G pPOBBIE PECYPCHI

OOBIKHOBEHHBIE TPOOH

48

HpoOs. [IpaBuiibHBIC
Y HETIPABUIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CnoxxeHue u
BBIYUTAHHE
O0OBIKHOBEHHBIX
npobeii. CMemaHHas
npoOb. YMHOXECHHE U
JeJICHUE
OOBIKHOBEHHBIX
npo0eit;
B3aMMHOOOpATHBIC
npobu. Pemenue
TEKCTOBBIX 3ajaY,
coaepKaIiux Jpoou.

MoaeaupoBathb B rpaduueckoit, mpeaMeTHon hopme, ¢
MOMOIIBI0 KOMIIBIOTEPA MMOHATHUS U CBOKCTBA, CBA3aHHBIE C
0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
npeajaratb, OOOCHOBBIBATH M  00CYKIATh CIHOCOOBI
YIOPSIIOYUBAHUS JPOOCH.

HN300paxkaTh 0OBIKHOBEHHBIE APOOH TOUKAMH Ha
KOOPAMHATHOM IPSMON; HCIO0JIB30BATh KOOPANHATHYIO
NPSIMYIO JIJIs1 CpaBHEHUS IpOOeil.

@®opmMyJINpPOBATH, 3ANUCHIBATH € OMOIIbLI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO JIpOOH JJIsI COKpAIICHUS APOOeH U MIPUBEICHHS
JIpoOU K HOBOMY 3HAMEHATENIO.

IIpencTaBasiTb CMEMIaHHYIO IPOOb B BUJI€ HETIPABUIBLHOM U

BBIJCJISITH LEIYI0 YacTh YUCia U3 HEMPaBUILHON ApoOu.
BoInoiHATH apuMeTHYecKue J1eCTBUA C
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OCHOBHBIE

OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOIiCTBA
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3a/1aud Ha IpooOH.
[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTU4YECKUX
BBIPAKCHUH U
MPEIIOKEHUN

apupMeTUUECKUX NCUCTBUN JIJIsl palliOHATU3AIUU
BBIYKCJICHUM.

BbINOJHATh NPUKMAKY M OLEHKY pe3yJibTaTa BBIYMCIICHUN;
npeajiaraTb U NPUMEHITh NPUEMbI IPOBEPKM BbIUKCICHUMN.
I[IpoBoauTh uccjeT0BaHUSL CBOICTB ApoOeil, onmupasicb Ha
YUCJIOBBIE DKCIEPUMEHTHI (B TOM UHCIE€ C IOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
JIpo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKa3bIBAaHUIA.

PemaTh TEKCTOBBIE 3a/1a4H, COJEpKaIE APOOHBIE JaHHBIE, U
3a7]a4M Ha HaXOXKJICHUE YACTHU LIEJIOT0 U LEJIOT0 110 €ro 4acTu;
BBISIBJISITH UX CXOACTBA M Pa3jIu4us.

MopnenupoBath X0 PELICHUS 3a1a4H C IOMOLIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JIMYHbBIC PEUICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnuyeckn oneHuBaTh MOJYUYECHHBIN pE3yibTarT,
OCYILECTBIIATH CAMOKOHTPOJIb, IPOBEPSISL OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTD OLINOKHU.

3HAKOMUTBHCS € UCTOPHEN Pa3BUTHS apUPMETHKA
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Harnsnuas reomerpust.
MHOTOYT OJIbBHUKHU

10

MHOroyroJbHuKH.
YeTbIpEXYroabHUK,
IIPSAMOYT OJIbHUK,
KBaJpar.
[IpakTrnueckas

OnuceiBaTh, MCNOJIB3YS TEPMUHOJIOIHIO, H300pakKaATh C
MIOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

IIpuBoauTH NpUMepPbI 0OBEKTOB PEATIBHOTO MUPA, UMEIOIIUX
(bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenue
NPSMOYTOJIbHUKA C
3a1aHHBIMHU
CTOpPOHAaMH Ha
HEJIMHOBAHHOU
Oymarey.
TpeyroiabHUK.
IInomane u
EpUMETP
NpsAMOYTOJIbHUKA U
MHOT'OYTOJIBHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYT'OJIbHUKOB,
€ IUHHULIBI
U3MEpPEHUS
IJIOIIAH.
[TepumeTp
MHOI'OYTI'OJIbHUKA

TPEYroJIbHUKA, OLEHUBATh UX JIUHEWHBIE Pa3MEPHI.
BuIuncJATh: IEPUMETP TPEYTrOJIbHUKA, NPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPIMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJTMHOBAHHOM M KJIE€TYaTOM Oymare KBajpat u
MPSMOYTOJIBHUK € 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBaTh ¢BOMCTBA IPSIMOYTOJIbHUKA, KBaIpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, ©3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajpaTa u MPSIMOYTOJIbHUKA.
KoncTpynpoBaTth MaTeMaTH4YeCKHeE NMPEIJI0KEHUS C
MIOMOIIBIO CBSI30K «HEKOTOPHBIiY, «Iit00oi». PacnosnaBaTh
VCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUSI O MHOT'OYT'OJIbHHKAX,
NPUBOAUTH IPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBaTh 3aBUCHUMOCTD IUIONIAAU KBAJIpaTa OT JJIMHBI €T0
CTOPOHBI.

HUcnonb30BaTh CBOMCTBA KBAAPATHOW CETKH JJISI TOCTPOCHUS
¢buryp; pa3douBaTh NPIMOYTOIBLHUK HAa KBAIPATHI,
TPEYTOJbHUKH; COCTABISATH (QUTYPHI U3 KBAIPATOB H
PSIMOYTOJILHUKOB Ml HAXOJIUTh UX TUIOMIA/Ih, pa30UBaThH
Gburypsl Ha IPSIMOYTOJIBHUKHU U KBAaJIPaThl U HAXOUTh UX
IJIOIIAb.

BripaxaTrh BeNMUMHY IUIOMIAAU B PA3JIMYHBIX €IUHULIAX
U3MEPEHUS METPUYECKOW CHCTEMBI MEp, NMOHUMATh H
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HCIIOJB30BaTh 3aBUCHUMOCTH MCKIAY MCETPUICCKUMU
CAWHHULIAMHU U3MCPCHUS TIIIOIIaaH.
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3HAKOMHUTBCH ¢ TNpPUMepaMH TNPHUMEHEHUsl IUIONIAAN U
nepuMeTpa B MPaKTUUECKUX cUTyanusx. Pemartsb 3apaunm u3
peanbHON JKH3HU, MPeAJaraTb M 00CY:KAaTh Pa3jiMYHbIE
CIoCo0bI pEIICHUS 3a7a4
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JlecsiTuuHble APOOH

38

JlecsaiTmyHas 3ammch
npo0Oeii. CpaBHEHME
JECATUYHBIX
npoOeii. [elicTBus
C JE€CATUYHBIMHU
JTPOOSIMHU.
OxkpyrneHue
JIECATUYHBIX
TpOoOeii.

Pelienne TEKCTOBBIX
3aJ1a4, CoJIepIKaIInX
npobu. OCHOBHBIE
3a/1a44 Ha Ipoou

IIpeacTaBasith NecATUUHYIO APpOOb B BUJE€ OOBIKHOBEHHOI,
YUTATH U 3aMUCHIBATH, CPABHUBATH JCCATUYHBIC JIPOOH,
npeiaraTb, OOOCHOBBIBATH H 00CYkKAATh CIOCOOBI
YIOPSIIOYUBAHUS JECATUUHBIX IPOOEH.

HN300paxkaTth AecATUYHBIE APOOU TOUKAMU HA KOOPJIUHATHOU
IIPSIMOM.

BbISIBASITH €X0JCTBA U Pa3jiuuMs MPaBI apuPMeTHIECKUX
JEUCTBUM C HATypajJbHbIMU YHCIAMU U JAECATUYHBIMU
TpoOsiMU, OOBSICHATH UX.

BoInoHATHL apudMeTHUYECKUE NCUCTBUSA C JACCATUYHBIMU
Ipo0sSIMU; BBINOJHATH NPUKUAKY H OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumeHsiTL cBOMCTBA apu(PMETHUCCKUX JNEUCTBUN IS
palMOHAIU3aIMY BBIYUCIICHUN.

IIpuMeHSITH MPABUJIO OKPYIJIEHHUS JECATHYHBIX APOOEH.
IIpoBoaUTH HCCIEIOBAHUS CBOMCTB JIECATUYHBIX IPOOEH,
ONUPASICh HA YUCJIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE C
MOMOIIIbIO KOMIIBIOTEPA), BBIABUIATh THNOTE3bI U
PUBOJIUTH UX 0OOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIEC U JIO)KHBIC BHICKA3bIBAHUS O
IpOo0SX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS 1 OTPUIIAHUS BBHICKa3bIBAaHUH.

34



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

PemaTh TEKCTOBBIE 3a/1auH, COAEPKALUE APOOHBIE JaHHBIE, U
Ha HAaXO’KJICHHE YaCTH LIEJIOr0 U IIEJNOT0 IO €r0 YacTH;
BBISIBJISITH MX CXOCTBA M Pa3jn4msl.

MogaeaupoBaThb X0 pELICHUs 3aJladyd C MOMOUIBI0 PUCYHKA,
cxembl, Tabnunpbl. IlpuBoauTh, pa3dupaTb, OLEHUBATH
pazNuyYHbIE pEIICHUs, 3alMCH PEHIeHU TEeKCTOBBIX 3ajady.
OnepupoBaTth JApOOHBIMU YUCIIAMH B PEATbHBIX KU3HEHHBIX
CUTYaIIHSIX.

Kputnyeckn oueHUBATH MOJTYUYEHHBIN pe3yibTarT,
OCYIIECTBIISITh CAMOKOHTPOJIb, POBEPSISI OTBET Ha
COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIIHUOKH.

3HAKOMHUTBHCS C HCTOPHEN pa3BUTHS apUPMETUKU

HarnsigHast reometpust.
Tema u purypsr
B TIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxenue
MHOT'OTPaHHUKOB.
Monenn
POCTPAHCTBEHHBIX
TeJ.
[IpssMOYyTONBHBIN
napajuiesienumnen,
Ky0. Pa3BépTku kyba
U napajuiesienurnena.
[IpakTueckas
pabota «Pa3Béprka
kyOa». O0bEM KyOa,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKpPY:KalomeM
MHpe TIPSIMOYTOJIbHBIN MapalulieNienunel, Kyo, MHOTOTpaHHUKH,
ONUCHIBATh, HCIOJIb3ys TEPMUHOJIOTHIO, OLICHUBATH
JIMHEWHBIE Pa3MEPBbI.

IIpuBoauTH NpUMeEPBI OOBEKTOB PEATIBHOTO MUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHUKA, IPSMOYTOJIHBHOTO Mapaiefienunesa,
KyoOa.

M3o0pa:kath Ky0 Ha kieTyaToii Oymare. UcesienoBarhb
cBOlicTBa Ky0a, IPSIMOYTOJIBHOTO MapalijiesenuIena,
MHOT'OTPaHHUKOB, UCIIOJIB3YSl MOoJieu. PacnozHaBaTh u
n300paxaTh pa3BEPTKH KyOa 1 mapajiesIeuIe 1a.
MogaeaupoBath Ky0 U napasuienenunes u3 Oymaru u

MIPOYUX MATEPUAIIOB, 00BIICHATH CIIOCO0 MOJICIIMPOBAHUA.
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IPSIMOYTOJILHOTO
napasuiejenunena

Haxoauth u3sMepeHus, BBIMUCASATD TUIOIIA/Ib TOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapalieNienunea;
HCCJIEI0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIJIMHBI €ro
pebpa, BBIIBUIaTh U 000CHOBbIBATH runore3y. Hadaoaars
U MPOBOAUTH AHAJIOTMH MEXKIY MOHATUSIMHU IUIOMIAAN U
00BbEMa, mepuMeTpa U MIomaay noBepxHoctu. Pacno3znaBatb
WCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS O MHOTOTPAHHUKAX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUThH
BbICKA3bIBAHMS W OTPUIIAHUS BbICKa3bIBaHUM. Pemarn
3a1a4M U3 PCAIbHOM KU3HU

[ToBTOpenue u 06o0IIeHNE

10

[ToBTOpeHUE
OCHOBHBIX IIOHATHI
¥ METOJIOB Kypca

5 knacca, 0000I1IeHne
3HaHUMN

BpluucasaTh  3HAUYEGHHS ~ BBIPAKEHHIA, coJieprKalux
HaTypajJbHbIE YMCIa, OOBIKHOBEHHBIE U JACCATUYHBIE TPOOH,
BBITIOJIHATH MTPE0Opa30BaHUS YUCE.

BpiOupars cnocod cpaBHEHMS 4YKMCEN, BBIYMCIICHUM,
NPUMEHSITh CBOIcTBA apu(PMETHUCCKUX JICHUCTBUU

JUISl palliOHAIN3alMK BBIYUCIICHHI.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJTHAEMBIX IEMCTBUNA U
CaMOINPOBEPKY PE3YJIbTATA BHIYUCICHUN.

Pemiatp 3aga4yd W3 peabHOM JKU3HU, MPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JUIsl PELICHUS 3aJa4 U3 APYrux
y4eOHBIX TIPEIMETOB.

Pemathr 3agauyum pa3sHbIMH CHOCOOAMM, CPABHUBATH
CIoOCo0bI pEIICHUS 3a7a4d, BHIOMPATH PallMOHAJbHBIN
crmocoo
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OBIIEE KOJIMYECTBO 170
YACOB IIO
[TPOIPAMME
6 KJIACC
HanmenoBanwue pazaena KosnmuectBo|  OCHOBHOE OcHOBHBIE BHJIBI IEATENLHOCTH 00yHaIOMIIXCA
(Tembl) Kypca 4acoB COJIEp/KaHHE
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Harypanbnbie yncna

30

Apudpmernyeckue
JICUCTBUS C
MHOTO3HAYHBIMH
HATypaJIbHBIMU
yyciaMu. YUCI0BbIC
BBIPKECHUS, TTOPSIOK
JICHCTBUH,
HCTOJIb30BaHUE
cKkoOoK. OkpyrieHue
HATypaJIbHBIX YUCE.
Jlenurenu u KpaTHble
Yyciia; HauOONbIITHIA
OO NEeIUTENh U
HanMeHBbIIIee o0IIIee
KpaTHOE.

JenmmMocTh CyMMBI U
MIPOU3BEICHMUS.
Jlenenue c
OCTaTKOM.

Penienne TeKCTOBBIX
3a1a4

BbinoHATH apudmeTndeckue JeiicTBUS C MHOIO3HAYHBIMU
HaTypaJlbHBIMH YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIOBBIX
BBIPAKEHUI CO CKOOKaMU U 06€3 CKOOOK; BBIYMCJIATH 3HAYEHUS
BBIPAKEHUI, COIEPKAIINX CTEIIEHU.

BbINOJHATH NPUKHUIKY M OLIEeHKY 3HAUCHUI YHCTOBBIX
BBIPKEHU, MPUMEHATH NPUEMBI IPOBEPKHU pe3yibTaTa.
Hcnonb3oBaTh NpM BHIYUCIEHUAX TIEPEMECTUTEILHOE U
COUeTaTEeNIbHOE CBOMCTBA CIOKEHUSI 1 YMHOXKECHHSI,
pacnpenenuTeIbHOEe CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIOEHUSI, CBOMCTBA apU(PMETUUECKUX JICUCTBHIA.
HccaenoBath 4nucI0BbIE 3aKOHOMEPHOCTH, IPOBOJAUTH
YHCIJIOBBIE KCIIEPUMEHTHI, BbIIBUTATh H 000CHOBBIBATH
THIOTE3BI.

@opMyIHPOBATH ONpPEAEJeHUs] JCIHUTENs W KpaTHOTO,
HAWOOJIBIIEr0 OOIIEro AEJIUTENISI W HAUMEHBIIETO0 OOIIEro
KpaTHOT0, IMPOCTOI'0 U COCTaBHOI'O YMCEJ; UCIOJIb30BaTh 3TU
HOHSTHS IIPU PELICHUH 3a1ad.

[IpuMeHATH aJIrOPUTMBbI BEIYMCICHUS HAUOOJBIIET0 00IIEero
JENUTENs] U HAMMEHBIIEro OOLIEro KpaTHOro ABYX YHCEI,
QJITOPUTM Pa3JI0KEHUS YUCIIA HA IPOCTHIE MHOXKHUTEIH.

HccnenoBarh yCioBHS J€IUMOCTH Ha 4 1 6.
HUccaenoBarp, 00cyxka1atTh, GopMyJIUPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YUCIIE, YETHOTO U

HEUYETHOI'O YUCEI.

HccaenoBath CBOMCTBA ACIUMOCTU CYMMBI U IIPOU3BEACHUS
YHUCEL.

IIpuBoaMTH MpUMeEPBI YUCEN C 3aJaHHBIMM CBONCTBaMH,
PACNO3HABATH BepPHbIe W HEBEPHbIC YTBEPKACHUA O
CBOMCTBaXxX YHUCEJl, ONPOBEPraTb HEBEPHbBIC YTBEPKACHUS C
MOMOIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MareMaTH4yecKHe NpPeIJIOKeHHS C
IIOMOILBIO CBA30K «H», HIN», «ECIH..., TO...». Pemarb
TEKCTOBBIE 3a/a4M, BKIIIOYAIOIIUE IIOHATHUS JEIUMOCTH,
apu(MeTH4ecKiM criocoO0OM, HCTI0JIb30BaTh Nepedop Beex
BO3MO’KHBIX BAPUAHTOB.

MoaeaupoBaTh X011 pelIEHUs 3a1a4i C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTh, pa3déupaTs, OLEHUBATH PA3JIMUHBIE PELICHUS,
3aIIMCU PELICHUN TEKCTOBBIX 3a7a4.

Kpurnueckn oneHuBaTh MOJIYYECHHBIN pPE3yIbTaT, HAXOAUTh
OIIKMOKHU, OCYHIECTBISATh CAMOKOHTPOJb, MIPOBEPSISi OTBET Ha
COOTBETCTBHE YCIIOBHUIO
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Harnsnuaas reomerpust.
[IpsiMbIEe HA IIIOCKOCTHU

[TepnienauKyIsIpHBIE
MpsIMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTp Ha yepTexax, PUCYHKaX Cllydad B3aWMMHOTO
PACITOJIOKEHHUSI IBYX MPSMBIX.

HN300paxkaTh ¢ IOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM UM KJIeTYaToOl OyMare JiBe IepeceKaroImecs
NpsIMbIE, JIBE MAapaJUIEbHbIE NPSAMbBIE, CTPOUTH MIPSAMYIO,

JIBYMsI TOYKAMH, OT
TOYKH J10 MPSIMOH,
JUIMHA MapuIpyTa Ha
KBaJ[PaTHOU CETKE

NEPNEHANKYJISPHYIO TaHHOM.
IIpuBoauTH NpUMepbI napaieIbHOCTH "
NEPHNEHAUKYJISIPHOCTHU MPSAMBIX B TPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIECHAUKYIISAPHbBIEC U
napajuiesibuble cTOpoHbl. M300paskaTh MHOTOYTOJIBHUKH C
napajieIbHbIMU, IEPIECHINKYISIPHBIMA CTOPOHAMH.
Haxomuthb paccTosiHue MEX1y ABYMSI TOYKAMH, OT TOUKHU
JIO TIPSIMOW, JJTMHY ITYyTH Ha KBaAPATHOM CETKE, B TOM YHUCJIIC
UCTIOJIb3YA IU(PPOBBIE peCyPCh
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Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO 1po0H,
COKpareHue apooeil.
CpaBHenue u
yIOpSIIOYMBaHUE
TpOOeii.
Jlecatuunbie 1podu
U METpUYeCKasi
cucreMa mep.
Apudmernyeckue
JIEHUCTBUA C
OOBIKHOBEHHBIMU U
JECATUIHBIMU
TPOOSIMHU.
OTtHouieHue.
JleneHue B JTaHHOM

CpaBHMBaTh M YNOPSA0YMBATH JpOoOH, BHIOMPATH CHOCO0
CpaBHEHHUsI ApOOEH.

IIpencraBasiTh AecITUUHBIE 1POOH B BUAE OOBIKHOBEHHBIX
npoOelt 1 OOBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCHOJIb30BATH
IKBUBAJIEHTHBbIE NMPeICTABJICHUS JIPOOHBIX YHCEI ITPH UX
CpaBHEHMH, PU BbIUKCICHUSIX. MCOIB30BaTh JECATUYHBIE
Ipobu npu npeoOpa3oBaHUU BETMYMH B METPUUECKOM cUCcTeME
Mep.

BoInoJHATH apupMeTHYecCKHe JeHCTBUA C
OOBIKHOBEHHBIMU U JCCATUYHBIMU APOOSIMU. BhIuucasaThL
3HAYECHUsI BBIPAXKEHUH, COJEPKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE JPOOU, BBIIOIHATH peoOpa3zoBaHust 1pooeii,
BBIOHMPATH €cNIOCO0, NPUMEHATh CBOMCTBA apu(pMETHUECKUX
JIEVUCTBUH ISl PallMOHATIM3ALMY BEIYMCICHUN.

CocTaBJsiTh OTHOIIICHUS U IIpOoNnopurr, HAXOAUTH OTHOIICHUC
BCJIMYWH, ACJIUTDb BCIIMYMHY B JTAHHOM
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OTHOIIICHMU.
Macmita0,
IIPOIIOPLIUSL.
[ToHsaTHE NpOLIEHTA.
Brrunucnenue
MPOLIEHTa OT
BCJIMUMHEI U
BEJIMYHHEI 11O €€
MIPOLICHTY.

Penienue TeKCTOBBIX
3aJ1a4, CoJEePKaIINX
JpOOU U MPOIEHTHI.
[TpakTryeckas padota
«OTHOIIICHHE IJTMHBI
OKPYKHOCTHU K €€
TTHAMETPY»

OTHOIIICHHUH.
HaXOI[I/ITb IKCIIEPUMEHTAJTBbHBIM l'[yTéM OTHOIICHUEC OJIHWHBI

OKPYKHOCTHU K €€ 1uaMeTpy.

HNuTepnpeTnpoBaTh MacuTad Kak OTHOIICHUE BETUYUH,
HAXOIMThb MacIITad IIaHa, KapThl U BEIYUCIISATH PACCTOSTHUSA,
UCTIONB3ys MaciTad. O0bACHATH, YTO TAKOE MPOIIEHT,
ynoTpeOasiTh 000POTHI PEUU CO CJIOBOM KIIPOIESHTY.
BoipakaTh npoIeHTHI B APOOSX U ApOOH B MPOIICHTAX,
OTHOIIEHHUE IBYX BEJIWYMH B IPOILCHTaX. BLIYHCIATH
MPOIEHT OT YKCJIa ¥ YKUCJIO MO €ro NPOUEHTY. OKPYIiafaTh
JTpoOU U MPOIEHTHI, HAXOIUTh MPUOTHUKEHUS YUCEIL.
PemaTp 3a1aum Ha 4acTH, IPOLEHTHI, MPONOPIIUM, HA
HaxO0XJICHHE ApoOu (TIPOIIEHTA) OT BEJIMUYMHBI U BEIMYHUHBI 110
e apobu (TmporeHTy), Apodu (ImporeHTa), KOTOPhIi
COCTABJIAET OJHA BeJIMYMHA OT Apyrou. [IpuBoauTs,
pa3oupaTh, OLEHUBATH PA3JIUYHbBIC PEIICHUS, 3aIIUCH
pEIIEHHU TEKCTOBBIX 3a/1a4.

N3BaexkaTs uHpOpMALNIO U3 TAOIUII U JUATPAMM,
WHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC, ONIPEICIATh
HauOoJIbIlIee U HAUMEHbILIEE W3 MPEIACTABICHHbBIX
JAHHBIX
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Harnsnaas reomerpus.

OceBas cuMmeTpus.

Pacno3snaBaTh Ha yepTekax U U300paXKEHUAX, H300PAKATH

CummeTpus entpanbHas OT PYKH, CTPOMTH C TIOMOIIBI0 HHCTPYMEHTOB (QUTYDPY
CUMMETpHUS. (0Tpe30K, JOMaHyI0, TPEYTOJbHUK, MPSIMOYTOJIbHUK,
[TocTpoenue OKPYXXKHOCTb ), CHAMMETPUYIHYIO JJAHHOW OTHOCHUTEIBHO MPSIMOH,
CUMMCTPUYHBIX TOYKHU.

Guryp. Haxo
AUTHh MPUMEPbI CAMMETPHUH B OKPYIKAIOIIIEM MHUpE.

IlpaxTiaeckas MopaeaupoBaTth U3 Oymaru ase GUTYpbl, CAMMETPUYHBIC
pabota «OceBas .

OTHOCHUTEJIBHO MPSMOK; KOHCTPYMPOBATh T'€OMETPUICCKUE
CUMMETPHUSI». o

KOH(UTYpallUU, UCTIOJIb3YsI CBOMCTBO CUMMETPUHU, B TOM YHCIIE
CummeTpusi B

C TIOMOIIBIO HU(PPOBBIX PECYPCOB.
IPOCTPAHCTBE

HccaenoBath cBOMCTBa M3Y4YEHHBIX (DUTYp, CBS3aHHBIC
C CHUMMETpHUEH, UCTIONB3Yys IKCIIEPUMEHT, HabOIoJIeHue,
MOJEIUPOBAHUE.

O00cHOBBIBaTH, ONIPOBEPraTh C OMOILBIO KOHTPIIPUMEPOB
YTBEPKJCHUS O CUMMETPpUH PUTyp
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Bripaskenust ¢ OykBamu

[Ipumenenue OykB

Hcnoab3oBarhb 6yKBbl JJIA 0003HaYCHUSA qucell, Ipu 3a1rcu
MaTEMaTHYCCKHUX YTBep)KHCHHﬁ, COCTaBJIATH 6YKBCHHBIC

JUIS 3aIIUCH
MATEMATIICCKIIX BBIpAKCHHS IO YCJIOBHIO 3aJ1a4H.
BBIPAKEHUH U HccnenoBaTh  HECIIOKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
IIPEJIOKEHUHN. UCIOJIb30BaTh OYKBBI JUIsl UX 3aIIUCH.
byKBeHHBIC BbIuncsiTh YMCIOBOE 3HaUEHUE OYKBEHHOTO BBIPAXKEHUS MTPU
BBIPAKCHIA 1 3a/IaHHBIX 3HAYCHUSX OYKB.
YHCJIOBBIC
3anuceiBaTh GOPMYJIBI: IEPUMETPA U ILTOLIAAN
IMOJICTAaHOBKH.
5 NpsAMOYTOJIbHUKA, KBaJipaTa; JJIUHBI OKPYKHOCTH, IIOIIaIN
KBCHHBIC
Y KpPYTa; BHINOJHATH BHIYUCIEHHUS 110 3TUM (hopmysiam.
paBCHCTBA,
CoctraBasaTe GopMyJIbl, BIpaXXaroUue 3aBUCUMOCTH MEXKIY
HaX0XKJICHHUE
BCJIMYMHAMM . CKOPOCTh, BpEMSI, paCCTOSIHUE, 1ICHA,
HEHU3BECTHOI'O .
KOJINYECTBO, CTOUMOCTD; IPOU3BOIUTEIBHOCTD, BpEMs, 00BEM
KOMITOHCHTA.
paboThI; BBIMOJIHATH BBIYUCIEHUS IO 3TUM (QopMysaMm.
DopMyJIbI

HaxoauTh HEM3BECTHBIM KOMIIOHEHT apuU(METHIECKOTO
JNEUCTBUSA
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Harnsnuaas reomerpust.
@urypsl Ha IIJIOCKOCTH

14

YeTbIpEXYronbHUK,
IIPUMEPBI
YETBIPEXYTOJIBHUKOB.
[IpAMOYTOJIbHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JMaroHa’jeH.
Hsmepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyJIbl IEPpUMETPA
@I (11BN
IPSMOYTOJIbHUKA.
[MpubnmxEnHoe
U3MEPEHUE IIOIAN
¢buryp. [lpakTruaeckas

MN300pakaTh Ha HEIMHOBAHHOM U KJIETYAaTON Oymare c
VCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJIBHUKU C 3aJaHHBIMHA CBOMCTBAMU: C
NapajuIeIbHBIMHU, ITEPIICHINKYISIPHBIMHU, PABHBIMHU

CTOPOHAMHU, MPSAMBIMU yTJIaMU U Ap., PABHOOEIPEHHBIN
TpeyroyibHUK. IlpeayaraTes u 00CyK1aTh CIOCOObI,
aJITOPUTMBbI TIOCTPOCHHS.

HccaenoBathb, NCHIONIB3YS SKCIIEPUMEHT, HAOIIOICHUE,
MOJEIUPOBAHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBAJApaTa,
pa3ouBaTh Ha TPEYrodbHUKU. OOOCHOBBIBATH, ONMPOBEPraTh C
IIOMOIIBIK) KOHTPIIPUMEPOB YTBEPKIACHUS

O MNpsIMOYIOJIbHUKE, KBaJpaTe, Ppacmo3HaBaTb BEPHbIE U
HEBEPHBIE YTBEPKICHUS.

HN3MepsaTh U CTPOUTH C IOMOIIBK TPAHCIIOPTUPA YIJIBL, B
TOM YHCJIE B MHOTOYTOJIbBHUKE, CPABHUBATH YIJIbL;
Pacno3HaBaTh OCTPBIE, IIPSIMBIE, TYIIbIE, PA3BEPHYTHIEC YTJIbI.
Pacno3HaBaTh, M300paxkaTh OCTPOYTOJIbHBIH,
IPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKHU.

BoI4ucasTh NEpUMETpP MHOTOYTOJIbHUKA, TIOIIAdb
MHOT'OYT'OJIbHUKA pa30HeHUuEM Ha MPSAMOYTOJIbHUKH,
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pabota «[lnomanpb
KpyTra»

Ha paBHBIC (UTYPHI, HUCIOJIB30BATh METPUUECKUE €IUHUIIBI
W3MEPEHHUS JUIUHBI U TLTOIIAIH.

Hcnoab3oBaTh NPUOIMKEHHOE H3MEPEHUE UIMH U
iouaAei Ha kineryaTo Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, IUIOIIAIA KpyTa

[lonoXXuTENbHBIE U

OTPHULATCIIBHBIC YN CJIa

40

Llenbie uncna.
Monyis yucia,
reoMeTpuyecKas
UHTEpIpeTaIUs
Moy, UucnoBbie
MIPOMEKYTKHU.
ITonoxxuteapHBIC U
OTpUIIATEIIbHBIC
yucna. CpaBHEHHUE
MTOJIOKUTEIIBLHBIX B
OTPUIATEIbHBIX
YHCell.
Apudmetnueckue
JICUCTBUS C
MTOJIOKUTEIILHBIMH U
OTPUIATEIbHBIMHU
YHUCIAMU.

Pemenue TeKCTOBBIX
3a1a4

IIpuBoaUTH NPUMeEPHI UCTIOJIB30BAHUS B PEATIBHON KU3ZHU
MOJIOKUTEIBHBIX U OTpULIATENbHBIX yncen. U300paxkaTs
L[EJIBIC YMCJIIA, MOJIOKUTEIBHBIE U OTPULIATEIbHBIC YUCIIA
TOYKaMH Ha YUCJIOBOU MIPAMOM, MCIOJIb30BATH YHCIOBYIO
MPAMYIO U1l cpaBHEHUS ynceln. [IpuMeHsaTh npaBuia
CpaBHCHUS, YIIOPAAOYHUBATH LICJIbIE YMCIIA; HAXOAUTh
MOJ1yJIb YHCJIA.

@opMyJIMPOBATH NPABWJIA BBIUUCICHUS C OJIOKUTEIbHBIMU
Y OTPULIATEIIbHBIMU YHCIIAMHU, HAXOAUTH 3HAYECHUS YNCIIOBBIX
BBIPXKEHUH, COAEPIKAIINX AEUCTBUS C TIOJIOKUTEIbHBIMU U
OTpULATENbHBIMH YuciiaMu. [IpuMeHsATH CBOMCTBA CI0XEHUS
¥ YMHOXEHUS IS MPpeoOpa3oBaHmsi CYMM U MTPOU3BEICHUIN
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[IpencraBneHue qaHHBIX

[IpsamoyronbHas
CHUCTEeMa KOOpIUHAT
HAa TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cronbuarslie u
KPYTOBBIC
JMarpaMMel.
[IpakTrnueckas
pab6ota «Iloctpoenue
nuarpamMmy. Perienue
TEKCTOBBIX 3a/a4,
coJiepKaIux
JTaHHBIE,
Ipe/ICTaBlICHHBIC B
TaOIUIIaX U HA
JTuarpaMmax

OO0BSICHATH U MJLUTIOCTPUPOBATH MOHATHE MTPSIMOYTOJIBHON
CHCTEMBI KOOPAUHAT HA TIJIOCKOCTH, UCTIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPJAUHATHOMU INIOCKOCTH TOYKHU
U (Urypsl 1o 3aJIaHHBIM KOOPJMHATAM, HAXOAUTH
KOOPJIMHATHI TOYECK.

Yutath crosiduaTthle W KPYrOBbIE JIHarpaMMBbI;
HHTEPNPETUPOBATHL JaHHBIC; CTPOUTH CTOJOYATHIC
nuarpamMmbl. Ucnmosib30BaTh HH(OPMALMIO,
MpeACTaBICHHYIO B TAOJIUIIAX, HA UarpaMMax sl PeIICHUS
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAIbHON KU3HU
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Harnsnaas reomerpus.
@Durypsl B IpOCTPAHCTBE

[IpsAmoyronbHbIN
napasuleenuIen,
KyO, mpu3ma,
NUpPaMHIa, KOHYC,
WIMHJIP, 11ap U
cohepa.
N3o6paxkenue

Pacno3HaBaTh Ha yepTekax, pUCyHKax, OMMMCbIBATH
nMpaMuy, IpU3My, HUIUHAP, KOHYC, IIap, H300paxaTh UX OT
PYKH, MOEJITUPOBATH U3 OyMaru, MmiacTUINHA, IPOBOJIOKH U
np. llpuBoauTh NpUMepbI OOBEKTOB OKPYKAIOIIETO MUPA,
UMEIOIIUX (POPMbI HA3BAHHBIX TEJl.

Hcnonb3oBaTh TEPMUHOJOTHIO: BEPILIKHA, peOpPO, IpaHb,
OCHOBAHUE, BBICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH]IpA U KOHYCA.
[Ipaktuueckas padora
«Co3znanue Mojenei
IPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0nEMa;
CIMHMIIBI U3MEPCHUS
o0BpéMa. O6BEM
IPSIMOYTOJIEHOTO
napaJuiesienurnena,
Ky0a, hopMyJIbI
00BEMa

N3yuaTsp, Ucnonb3ys IKCIEPUMEHT, HAOJII0IEHUE, U3MEPEHHE,
MOJENUPOBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HA3BAaHHBIX TEJI, BBISAABJAATH CXOACTBA U Pa3JIMUMSA:
MEXKIy MUPAMUAON U NPU3MOM; MEXKAY HUIUHIPOM, KOHYCOM U
1apOM.

Pacno3HaBaTh pa3BEPTKH Mapayjieienunena, Kyda, mpusMsl,
NUpaMUJIbl, KOHyCa, LWIMHAPA; KOHCTPYMPOBATH JaHHBIC
TeJa U3 pa3BEPTOK, CO3[1aBATh UX MOJIEIIH.

Co3naBaTh MoOJeJM TNPOCTPAHCTBEHHBIX ¢uryp (U3 Oymaru,
MPOBOJIOKH, TUIACTHIIMHA U JIP.)

N3mepsaTh HA MoaeasiX: ITUHBI pEOEp MHOTOTPAHHHUKOB,
JUaMeTp Lapa.

BoiBoauTth ¢popmyiry 00bEMa MPIMOYTOIHHOTO
napajuieNenuIes1a.

Boruucasth no popmysiam: o0bEM MPSAMOYTOIBHOTO
napaiesienumnenia, Kyoa; MCIioJIb30BaTh €IMHUIIBI N3MEPEHUS

00bEMa; BBIYMCIATH OOBEMBI TEJI, COCTABICHHBIX U3 KYOOB,
napajijieenune0B; pemaThb 3aJa4M ¢ PeaIbHbIMU JaHHBIMHU

49



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

[loBTOpEHue, 006001IEeHHE,

CHUCTEMATHU3auA

20

[ToBTOpEHUE
OCHOBHBIX IIOHSTHM U
METOA0B KypcoB 5 U 6
KJIacCOB, 0000IIIEHHE
1 CUCTEMAaTH3aI1s
3HAHUU

BbIYHCIATH 3HaUYECHUS BBIPAXKECHUM, COAEPKALIUX
HaTypajbHbIC, LIENbIE, IOJIOKUTEIIbHBIE U OTPULIATEIILHBIE
YKcIia, OOBIKHOBEHHBIE U JIECSITUUHBIE IPOOU, BBITOIHATD
npeoOpa3oBaHus YKCEN U BBIPAKEHUH.

BpiOupaTh €nocod CpaBHEHHUS YHCEN, BBIUMCICHHI,
NPUMEHSTh CBOMCTBA apuUPMETHUYECKUX JEHCTBUM
JUIS pallMOHAIM3ALMY BBIYUCIICHUN.

Pematn 3aJavdu u3 peaHBHOﬁ JKU3HHU, IPUMEHATD
MATEMATHYC€CKUEC SHAHUSA 1JIs1 PCIICHUA 3aaa4 U3 APYTrux

IPEAMETOB.

Pemiats 3agaum  pa3sHbIMH  CHOCO0AMH, CPaBHUBATD,

BBIOUPATH CMOCOOBI PEIICHUS 3aaUH.

OcyuecTBIATH CAMOKOHTPOJIb BBITIOIHAEMBIX JICHCTBUN U
CaMOIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN

OBILEE KOJIMYECTBO
YACOB IIO
[TPOTPAMME

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

HOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00111eT0 00pa30BaHuUs:
oHa obOecrieyrBaeT M3y4YCHHE APYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTApPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl MPOJOKEHUSI 00pa30BaHUs U
B TIOBCEIHEBHOM >XM3HMU. Pa3zBuThe y OOydYaroUIMXCs HAy4YHBIX MPEJICTABICHUN O
MPOUCXOKIACHUN M CYIIHOCTH airebpanueckux aOCTpakiui, Croco0e OTpa)KeHUs
MaTeMaTHYeCKON HAayKOW SBJICHMM M TIPOIIECCOB B TMPHUPOJE U OOIIECTBE, POJIH
MaTEeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM TO3HAHWHM U B MPAKTUKE CIIOCOOCTBYET
(hopMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHS U KAYECTB MBIILUICHUS, HEOOXOAUMBIX IS
aJlanTaliid B COBPEMEHHOM IUGpoBOM oO1iecTBe. M3ydenue anreOpbl obecreynBaet
pa3BUTHE yMEHHUs HaOII0JaTh, CpPaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU
JIEUCTBUSL M BBIBOJABI, (QopMylnupoBaTh YyTBepxkieHus. OcBoeHHE Kypca aiareopsl
o0OecreynBaeT pa3BUTUE JIOTMYECKOTO MBIIIJICHUS OOYYaIOIIMXCSA: OHH HCIOJB3YIOT
JNEAYKTUBHbIE M WHAYKTHBHBIE pacCyXJeHHs, OOO0OIIeHHe U KOHKPETHU3AIHIO,
a0ctparupoBanne u aHaimoruto. OOyueHwe anrebpe mnpenarnojaracT 3HAYUTEIBHBIN
00BEM CaMOCTOSITEIbHON JAESTENBHOCTH OOYYAIOMIMXCS, MOATOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 SBISETCS peaanu3alnnuei 1esITeIbHOCTHOTO MPUHIUNA 00 yIeHHUS.

B crpykrype mporpammbl yuyeOHOTO Kypca «Aurebpa» I OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COACPKATEIBHO-METOIUYECKUE JINHUU:
«Yucna ©  BBIYUCICHUS», «ANTEOpamvecKue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DyHkium». Kaxnas u3 3TUX COAEPKATEIbHO-METOAUUYECKUX JUHHUN
pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET M3YUEHHs Kypca, B3aUMOJECUCTBYS C APYTHUMHU
ero nuHUSMU. B Xome wu3yueHus ydeOHOro Kypca OOYyYarolmuMcs TPUXOIUTCS
JIOTUYECKU PaCCykAaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M ¢
ATUM B NPOrpamMMmy yueOHOro Kypca «Anredpa» BKIOUEHbI HEKOTOPBIE OCHOBBI JIOTHUKH,
MPEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIINE OBJIAJICHUIO 00yJaronmmMucs OCHOB YHUBEPCAIBHOTO
MaTreMaTH4eckoro si3bika. ColiepxkaTeabHONH M CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOTO
Kypca «Anre0pay» sIBISI€TCS] €0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «HHCIa U BBIYUCICHUS CIIYKUT OCHOBOMW I JTAJbHEUIIETO
M3YUYEHUS] MATEMaTUKH, CIIOCOOCTBYET pa3BUTHUIO Y OOYYAIOUIUXCS JIOTUHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS IMOJB30BATHCS  AJITOPUTMAMM, a TaKxKe
MPUOOPETEHHUIO TMPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX [IJIi TOBCEJHEBHOWU KU3HHU.
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Pa3BuTue NMOHATHS O 4YMCIE HA YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs CBA3aHO C
palMOHANBHBIMU U MPPALMOHAIBHBIME YHCIaMHU, (QOPMHUPOBAHUEM MPEACTABICHUN O
JICHCTBUTEIPHOM 4YHCJE. 3aBEpIICHHE OCBOCHHUS YHCIOBOM JMHUM OTHECEHO K
cpeaHeMy o01eMy 00pa30oBaHUIO.

Conmepxanue IBYX anreOpandecKux JIHUHUN — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHs] W HEPaBEHCTBAa» CIIOCOOCTBYeT (OPMHUPOBAHUIO Y OOyJarOmUXCs
MaTEeMaTHYECKOro ammapaTa, HEOOXOIMMOTO /s peIIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB M TMPAKTHKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHusd Yy4eOHBIM MaTepuan TpyNHUPYETCs BOKPYr pPAMOHAIBHBIX
BBIDQKCHUN. Anredpa JIEeMOHCTPHpPYET 3HAUCHHE MaTeMAaTUKH KaK s3bIKa JUIs
MOCTPOSHUSI MAaTEeMAaTHYECKUX MOJIENEH, OMMCAHMUS TPOIECCOB W SBICHUH peaJbHOro
mupa. B 3amaum oOyueHuss anreOpe BXOMAT TakXKe JalbHEHIIEe pa3BUTHE
AITOPUTMHYECKOTO MBINIICHHS, HEOOXOJAMMOTO, B YaCTHOCTH, JJISi OCBOGHHUS Kypca
MHPOPMATHKH, U OBIIAJICHIE HABBIKAMH JIETYKTHBHBIX paccyxaeHuil. [IpeoOpa3oBanue
CUMBOJBHBIX (OpPM CIIOCOOCTBYET pa3BUTHIO BOOOpaKEHHUs, CIIOCOOHOCTEH K
MaTeMaTUIECKOMY TBOPYECTBY.

Copnepxanue (QyHKIIMOHAJIBHO-TpapUuecKo JHMHUM HAIEJIeHO Ha TOJy4YeHHE
oOy4JaromuMHCs 3HAaHUN O (PYHKIMSAX KaK BaKHEWIEeH MaTeMaTHUYeCKOW MOJENH st
ONMMCAaHMSI W HCCIEOBaHUS pPa3HOOOpa3HBIX NPOLECCOB U SBJICHUN B NPUPOAE U
oOmectBe. M3ydenne Marepuana crnocoOCTBYET pPa3BUTHIO Yy OOYYaIOIIMXCS YMEHUS
UCIIOJIb30BaTh PA3JINUHbIC BBIPA3UTEIBHBIC CPEICTBA SA3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIAJ B (OpMUpPOBaHKE MPECTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHU ITUBUIIN3ALIUU U KYIBTYPHI.

CormnacHo yuyeOHOMY TUIaHY B 7—9 Kilaccax u3ydaercsl yuyeOHbIN Kypc «Anredpay,
KOTOpBI BKJIIOYAET CJEAYIOUIME OCHOBHBIE pasfenbl coaepkanusa: «Yuciaa wu
BBIUUCIICHUS», «ANreOpandeckue BBIpAXEHHUs», «YpaBHEHUS U HEPaBEHCTBaY,
«DyHKIAWY.

OOmiee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX JJIsi HW3yYeHHUS Y4eOHOro Kypca
«Anrebpay», — 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B Hezento), B 8 kimacce — 102
yaca (3 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B Hefielno0).

COJEPKXAHUE OBYUYEHUA

7 KIIACC Yucaa v BbIYUCICHUS

J{poOu OOBIKHOBEHHBIE M JACCATHYHBIC, MIEPEXOJ OT OJHOM (hOPMBI 3amucH apodeit
K apyrou. IloHaTHe parmoHAIbHOTO YHCJA, 3alHCh, CPaBHEHHUE, YIOPSIOYUBAHUE
palMOHANBHBIX YHceNn. ApupMeTHYECKHue IEUCTBUS C pallMOHAIBHBIMUA YHCIAMH.
Pemenue 3ama4y U3 peaabHON MPAKTUKWA HA YaCTH, HA IPOOH.
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Crenenp ¢ HaTypaJbHbIM IIOKa3aTeJEM: OIpelaeleHue, npeoOpa3oBaHUe
BBIPAKEHU Ha OCHOBE OMNpENETeHUs, 3amuch Ooybux uyucesl. lIponeHTsl, 3amuck
MPOLIEHTOB B BHJE JpoOUW M ApoOM B BUIE MPOLEHTOB. Tpu OCHOBHBIE 3a7aud Ha
MPOLIEHTHI, pEeLIEHUE 3a]1a4 U3 PeaIbHON MPAKTHKU.

[IpyMeHeHue NMPU3HAKOB JIETUMOCTH, Pa3IOKEHUE HA MHOXKHUTEIU HATypalbHbBIX
qHCceTl.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsMas U oOpaTHasi IPONOPLUUOHAIBHOCTH.
AJireOpanyecKue BbIpasKeHHU s

[lepemeHHbIe, YUCIOBOE 3HAYEHHUE BbIPAXKEHUS C TNepeMeHHOW. JlomycTumbie
3HaueHus nepeMeHHbIX. l[IpeicTaBieHne 3aBUCUMOCTH MEXIY BEIUYMHAMHU B BHJIE
dopmynbl. Beruncnenuss no ¢opmynam. IIpeoOpazoBanre OyKBEHHBIX BbIPaKEHHH,
TOKJIECTBEHHO PaBHbIC BBIPAXKECHMSI, MPABUJIa TPEOOPa30BaHUsI CYMM M MPOU3BENICHUIM,
IpaBUJIa PACKPBITHSI CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM MOKa3aTEJIEM.

Opnounensl u MHorowieHbl. CrerneHb MHorowieHa. CrojkeHue, BBIYUTAHUE,
YMHO>KE€HHE MHOTOWIEHOB. DOpPMYIJIbI COKPAIIEHHOTO YMHOXEHUS: KBaApPaT CyMMbl U
KBaapaT pazHocTH. DopMyna pa3HOCTH KBaJpaToB. Pa3nojkeHue MHOTOYJIEHOB Ha
MHOKHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpE€Hb YpaBHEHHUs, I[paBWiIa MpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOE ypaBHEHHME C OJHOM TMEPEMEHHOW, YHMCIO KOPHEW JIMHEWMHOIO
ypaBHEHUS, PEILICHUE JMHEWHBIX ypaBHeHUM. CocCTaBjl€HHWE YpaBHEHUM MO YCIOBHIO
3a7a4n. PelieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUH.

JluneitHOe ypaBHEHHME C NIBYMS IEepeMEHHbIMU Hu ero rpaduk. Cuctema IBYX
TUHENHBIX YpaBHEHUH C ABYMs IEpeMEHHBIMU. Perenue cucteM ypaBHEHUN crmocoOboM
MOACTaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 ¢ IOMOIIBK CUCTEM YPAaBHEHHUM.

DyHKUUA

Koopaunata Touku Ha npsMou. YuciioBble NpoMeEXyTKH. PaccTosiHue mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpsitmoyronbHas cucteMa koopauHat, ocu OX u Oy. AGcnucca U opArHATA TOYKHU
Ha KOOPAMHATHOW TuIOCKOCTH. [IpuMepwr rpadukoB, 3amaHHBIX (GopMyrnamu. UTeHue
rpadukoB peanbHbIX 3aBUcuMOcTed. [Touatue dyuknuu. I'padux pynknuu. CBolicTBa
bynakiui. Jluneiinas Gynkums, e€ rpaduk. I'paduk dbynkuum y = |x|. ['paduueckoe
pEILICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHECHUM.
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8 KJIACC Yuciia v BbIYHCJICHUS

KBaapatHslil kopenb u3 uucna. [lonsatue 06 uppaunoHaiIbHOM yucie. JlecaTuuHble
NpUOIMKEHUST HUppalMOHAIBbHBIX uuced. CBOHCTBAa apu(PMETHUYECKUMX KBaJpPaTHBIX
KOpHEH 1 UX MpUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BEIPAKEHUN U BHIYUCICHUSIM.
JleNCTBUTENBHBIC YHCIIA.

CreneHb ¢ 1eabIM MoKa3zaTeseM U e€ cBoiicTBa. CTaHgapTHas 3alKCh YUCIIA.

AJireOpanyecKue BbIpasKeHHU s

KBanpathbiil TpEXWieH, pa3nokKEeHUE KBaAPATHOTO TPEXUJICHA HA MHOXKUTEH.

Anrebpanueckast 1po0b. OCHOBHOE CBOMCTBO anredOpandeckoi apoou. CioxeHue,
BbIUMTAHUE, YMHOXKEHHUE, JeJieHne anreOpandeckux ApoOed. PamumonanbHbIC
BBIPKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS ¥ HEPABEHCTBA

KBanpatHoe ypaBHeHue, (gopMmyrna KOpHEW KBaJIpaTHOTO YypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHUH, CBOASIIMXCS K JIMHEMHBIM M KBajapaTHbIM. [Ipocteniiue
JTPOOHO-PAITMOHAIBHBIC YPABHEHUS.

I'paduueckass uHTEprpeTalusi ypaBHEHUU C ABYMsI TEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YpaBHEHHUM C JBYMs NepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEMHBIX YPAaBHEHUH C IBYMS [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckuM CriocoOOM.

HucioBele HEpaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OAHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEPAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM nepemMeHHOon. CrucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKUUHA

[Tonsitne dynkumu. OO6IACTh OMpENENCHUS W MHOXKECTBO 3HAUYCHUU (PYHKITUH.
CriocoOsbI 3amanus QyHKIINMA.

I'padux dynkumu. Utenue cBoiicTB pynkmuu no e€ rpaduky. [Ipumepst rpadukos
GyHKITUH, OTpakaloNIUX peaabHbIC MPOIIECCHI.

OYHKIIMY, ONUCHIBAIOIIME TPIMYI0O HM  OOpaTHYIO  TIPOMOPIMOHATHHBIC
3aBUCUMOCTH, WX rpadukn. DyHKIUU Y Xy =xy=Jx, Y=|x|. T'paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJTACC Yucia v BbIYHCTCHUS

PanvionanbHble uwWcna, UppalMOHANIbHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIC
JecATUYHbIE TpoOU. MHOXKECTBO JCHCTBUTENIbHBIX YUCEN, JEUCTBUTEIIbHBIC YKCIIA KAK
OECKOHEUHbIE JecCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIMHATHON MPAMOM.
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CpaBHEeHUE  JIEHCTBUTEIBHBIX  YHUCET, AapUPMETHUYECKHUEe  JEUCTBUS c
JNENCTBUTEIILHBIMHU YU CIIAMM.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA, JUIUTENBHOCTh IPOIECCOB B
OKpPY’KaroIIEM MHpE.

[TpubOnuxéHHoe 3HAYE€HHE BEJIWYUHBI, TOYHOCTh NpUOIMKeHUs. OKpyIrieHHue
ymucen. lIpuknaka u olieHKa pe3yJbTaToB BEIYUCICHHI.

YpaBHeHUsS M HEPABEHCTBA

JIuneliHoe ypaBHeHHUe. Perienue ypaBHEHNM, CBOASIINXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOASIIMXCA K KBaJIpaTHBIM.
buxsanpatHoe ypaBHeHue. I[Ipumepbl pemieHHss ypaBHEHUM TPETbE M UYETBEPTOU
CTEINEHEN Pa3JIOKEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHMH. PerieHne TEKCTOBBIX —3ajiay
anredpanvyeckiuM METOJIOM.

VYpaBHeHuEe C JByMs MEpeMEHHbIMH U ero rpaduk. Pemenue cucrem IByx
JUHEWHBIX yYpaBHEHUU C JBYMs INEPEMEHHBIMH. PenieHue cucTeM JABYX YpaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMSI [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpanieckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nWMHENHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJIHOM mepemMeHHON. KBaapaTtHble HepaBeHCTBa. [ paduueckas
UHTEpIIpEeTalsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsl [IEPEMEHHBIMM.

DOyHKUUHA
KBagpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapabOIIbI.

4
Tpaduku  Qysximit: 7 fx, y=hx+b y=_, y=x%y=+Vx y= x|

U UX CBOUCTBA.

YucuaoBbie MOCTEI0BATEIbHOCTH U MPOrPeccHu

[lonsiTHEe 4YKMCIIOBOWM  TOCIENOBATENbHOCTH. 3aJlaHhe  IOCJIEIO0BATEIIbHOCTH
peKyppeHTHO# dopMynon u hopmymoi N-To YieHa.

Apudmernyeckas u TeoMmeTrpudeckas mporpeccun. DopMmynbl N-TO  dIeHA
apupMeTHUECKON U TEOMETPUUECKON TPOrPeCcCHil, CyMMBbI MEPBBIX N UJICHOB.

N3o0paxenue uaeHOB apu(METHUECKON U TEOMETPUUECKON MPOTrpeccuil TOUKaMu
Ha KOOPAWHATHOW TIUIOCKOCTH. JIMHEHWHBIM W SKCMOHEHIUAIbHBIA pocT. CI0XKHbIE
MPOLECHTBHI.
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NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOTpaMMbl Y4YeOHOrOo Kypca K KOHILY
oOyuenus B 7 kiaacce: UncJia 1 BbIYucJIeHUSA

BbITIOJTHATH, CoueTast YyCTHBIE M MMUCBMEHHBIC MPUEMBI, apU(PMETHICCKUE TSHCTBHUS
C palMOHATBHBIMH YHCIaAMHU.

HaxoauTe 3HaYCHUS YMCIOBBIX BBIPAXCHHUH, MPUMEHSATh Pa3HOOOpa3HbIC CIIOCOOBI
U NPUEMBI BBIYUCIICHHUS 3HAYCHUI APOOHBIX BBIPAXKEHUMN, COJAEPIKANUX OOBIKHOBCHHBIC
U JICCATUYHBIE APOOH.

[lepexoauTh OT OmHOW (OPMBI 3amUCU 4YHCENI K Jpyroi (mpeoOpa3oBHIBATH
JCCATUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUYHYIO APOOB).

CpaBHUBATH M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIA.

OKpyIJIsTh YKcCna.

BBITIOJIHATh TIPUKHJIKY W OIICHKY pe3yjbTaTa BBIYMCICHUHN, OIEHKY 3HAYCHUM
YHUCJIOBBIX BBIpaXXEHUN. BBIMONHATL NEUCTBUS €O CTENEHSMU C HATypaJbHBIMU
MOKa3aTeISIMU.

[IpuMeHsATh TpU3HAKU JEIMMOCTH, PA3JI0XKEHUE HA MHOXKHUTEINM HaTypalbHBIX
YHCElL.

PemmaTh mpakTUKO-OpUEHTUPOBAHHBIC 337241, CBSI3aHHBIE C OTHOIIICHUEM BEJINYHH,
IPOMOPIIUOHATBHOCTRIO BEJIMYMH,  MPOIEHTaAMHU, UHTEPIPETUPOBATH
PE3YNbTATHI PEIICHUA 33/1a4 C Y4ETOM OTPaHUYCHUM, CBI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKne BbIPaKeHU s

Hcnonp3oBaTh anreOpandecKkyro TEPMHUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B
IPOLECCE OCBOCHUS YUeOHOT0 MaTepuara.

Haxonute 3HayeHuss OyKBEHHBIX BBIPAXEHUN TPU 3aJaHHBIX 3HAYCHHIX
MEPEMEHHBIX.

BoinonHsATh npeoOpa3oBaHUsl 1LIEJIOI0 BBIPAKEHUS B MHOTOWIEH MIPUBEICHUEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHATh YMHOXKEHHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJIE€HA HA MHOTOYJIEH,
MPUMEHSTH (POPMYJITBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3ioKEHNE MHOTOWICHOB HA MHOXKHUTEIH C TTIOMOILbIO BBIHECEHHUS
3a CKOOKH OOIIEro MHOKUTENS, TPYNIUPOBKU CIaraeMbIX, MpUMEHEHUs PopMy
COKPAIIEHHOTO YMHOKEHUS.

[TpumensaTe npeoOpa3oBaHUs MHOTOWIEHOB JUIsl PEIICHUS PA3JIMUHBIX 3a]ay U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.
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Hcnonb3oBaTh CBOMCTBA CTEIIEHEHM C HATypaJbHBIMU IIOKa3aTEIsIMU TS
npeoOpa3oBaHus BhIPAXKCHHUN. Y paBHEeHUs] U HEPABEHCTBA

Pemate nuHENHBIE YypaBHEHMSA C OJHOM NIEPEMEHHOM, IPUMEHAA IpaBUIIaA
repexona OT UCXOAHOI'0 YPaBHEHHUsI K PaBHOCWIBHOMY eMmy. IIpoBepsTs, sBisercs iu
YUCJI0 KOPHEM YpaBHEHMUS.

[IpumeHsATh rpaduyeckue METOJbl NMPU PELIEHUU JMHEHWHBIX YpaBHEHMH M HUX
CUCTEM.

[TonOupaTh npuUMepsl Map YKCcell, SBISIOMIUXCS PEIICHUEM JTMHEHHOTO0 ypaBHEHUS
C ABYMsI IIEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOM IJIOCKOCTH TrpaduK JTUHEHHOTO YpaBHEHHS C JIBYMS
NepEeMEHHBIMHU, MOJIb3YSICh TPpaUKOM, IPUBOAUTH MPUMEPHI pEUICHUS YPaBHEHUS.

Pemate cuctemsl ABYX JMHEWHBIX YpPaBHEHUW C JBYMsI IIEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocTaBiATh U peniaTh JUHEMHOE YpAaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUM
10 YCJIOBHUIO 3aJa4d, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayu
IIOJIYYEHHBIN PE3yibTar.

DOyHKUUHA

N300paxkaTh Ha KOOPJIMHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpJMHATaM, JIYYH, OTPE3KH, UHTEPBAJIbI, 3aMHCHIBATH YUCIOBBIC TPOMEKYTKHA Ha
anreOpanyecKoM sI3bIKE.

OTtmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH I10 3aJIaHHBIM KOOPJAHHATAM,
cTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKIUN Y = |x|.

OnuceiBaTh C TOMOIIBIO (DYHKIIMI U3BECTHBIE 3aBUCUIMOCTU MEXK/y BEIIMYUHAMU
CKOPOCTb, BpEMsl, PacCTOSHHUE, IIeHa, KOJIMYEeCTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHre GyHKIMH 110 3HAUYCHUIO €€ apTyMEeHTa.

[lonumaTe rpaduyeckuii crnoco0 TNpeACTaBICHUS © aHaimu3a uHGOpMAINH,
W3BJICKaTh U WHTEPIPETUPOBATH MH(MOPMAIMIO U3 TPahUKOB PEATBbHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS TIPOrpaMMBl yU4eOHOrOo Kypca K KOHITY
oOydeHus B 8 Kiacce:

Yucua 1 BHIYUCICHUSA

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOYECTBE JCHCTBUTEIBHBIX YUCEI
JUISL CPAaBHEHMS, OKPYIJICHHSI W BBIUYMCICHHUM, U300pakaThb JEHUCTBUTEJIbHBIE 4YHCIA
TOYKAMHU HA KOOPAVUHATHOU MPSIMOM.
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[IpuMeHsAT, MOHATHE ApPUPMETUYECKOTO  KBaJpaTHOrO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOpPHHU, HCIOJIb3ys MpU HEOOXOJMMOCTH KaJbKYJSTOp, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COIEpKAIIUX KBaJpaTHble KOPHH, UCIONb3Ys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3aUCU OOJIBIIMX U MAJIBIX YHCEJ C TOMOLIBIO JAECITUYHBIX ApOOeit
u creneHelt uncna 10. Anredpanyeckue BbIpaKeHHUs

HpPIMeHHTB IIOHATHUEC CTCIICHU C LCJIBIM ITOKAa3aTCJIICM, BBIIIOJITHATD HpCO6p33OBaHI/I${
BBIpa}I(eHI/Iﬁ, CoaCpKamunx CTCIICHU C LCJIbIM ITOKA3aTCJICM.

BrimoaHsaTh TOXKIACCTBCHHBIC HpeO6pa3OBaHI/I$I PaduOHAJIBHBIX BI::IpEl)KCHHfI Ha
OCHOBC IIpaBUJI I[CI\/JICTBI/II\/JI HaJa MHOT'O4JICHAMH U aJII‘e6paI/I‘{€CKI/IMI/I IIpO6SIMI/I.

PaCKJIa}II)IBaTL KBa)IpaTHBII;’I TpéXLIJ'IeH Ha MHOXHTCIIN.

HpI/IMeHSITL Hp606p330BaHI/ISI BBIpa}KeHI/Iﬁ HJIA pCIOCHHA PA3JIMYHBIX 3aJ1a49 U3
MAaTCMAaTUuKU, CMCIKHBIX IIPECAMCTOB, U3 peaHBHOﬁ IMPaKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHEHHBIE, KBaJApaTHbIE YpaBHEHUS] U paIlMOHAJIbHBIE YpaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI JIBYX YPaBHECHUH C JIByMs IEPEMEHHBIMH.

[IpoBOAUTHE MpOCTEHIINE UCCIIENOBaHUS YPABHEHUM U CUCTEM ypaBHEHHUMH, B TOM
gucjie C TNPUMEHEHHEM TpaduyecKuX IMpeacTaBieHnii (ycTaHaBIWBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMA YPABHEHUH PEUICHUS, €CIIM UMEET, TO CKOJIBKO, U MPoYee).

[TepexonuTh OT clIOBeCHOW (OPMYJIMPOBKHU 3a7a4M K €€ aireOpandeckord MoJenu
C MOMOIIBIO COCTABJICHUS YPaBHEHHUSI WM CUCTEMbl YPAaBHEHUM, HUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYUYCHHBIN PE3yJbTart.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OILICHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM M HMX CHCTEMBI, JaBaTh I'PapUUICCKYIO
WJUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lorumaTe W WHCMONB30BaTh (YHKIHUOHAIBHBIC TOHATHUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMs), ONPEAENsITh 3HaueHWe (YHKIMU 10 3HAYEHUIO
aprymMeHTa, OmpenensaTh cBoicTBa (yHkmu 1o e€ rpaduky. Ctpouth Tpaduxu

AJI€MEHTapHbIX PYHKIMMA BUAA:
* 2 3
= -, y=X = x = VX, y=|x . .
y=x7 4 Y=y = |, OMHCHIBATH CBOWCTBA YMCIOBOU (DyHKIIHH
o e€ rpaduxy.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS MPOTPAaMMBl y4€OHOTO Kypca K KOHILY
obyueHus B 9 kjacce:
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Yucya v BIYUCJIEHUS

CpaBHHBATH U YNIOPSAOUYNBATH PALTMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boinonusate apudmernyeckue ACUCTBUS € pallMOHAIBHBIMM YHCIAMH, COYETas
YCTHBIE M TNIMCBMEHHBIE TPUEMBI, BBIIIOJHATh BBIYUCICHUS C UPPALUOHATBbHBIMHU
YHCJIaMHU.

Haxonute 3HaueHUsI CTENEHEW C UEJbIMU ITOKA3aTEsIMU U KOPHEH, BBIYHUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyrasaTh  JACUCTBUTEIBHBIC  YHUCJA, BBINOJHATH MOPUKUAKY  Pe3yJibTaTa
BBIUHCJIEHUM, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHElHBbIE W KBAaJApATHBIE YPAaBHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
npocTeime 1poOHO-pallOHaIbHbIE YPaBHEHUS.

PemaTte cuctembl ABYyX JIMHEWHBIX YPABHEHUU C ABYMs IEPEMEHHBIMU U CUCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JTUHEUHBIM.

Pemath TekcTOBBIE 3a/1auu aIreOpandeckuM CocoOOM C MOMOILBIO COCTaBJICHHUS
YPaBHEHUs WIA CUCTEMBI IBYX YPABHEHUM C ABYMs IIEPEMEHHBIMU.

IIpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM ypaBHEHUW, B TOM
quciae C TNpUMEHEHHEM TIpadUyecKuX MpeJCTaBlIeHUN (yCTaHAaBIUBAaTh, HUMEET JIH
YPaBHEHME WJIM CUCTEMA YPABHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarh nHeliHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, U300pakaTh peLICHUE
HEPaBEHCTB Ha YMCJIOBOW MPAMOM, 3alMCBIBATh PEILICHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cucreMsl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIKOYAIOLIHE
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTb PEILIEHUE CUCTEMBbl HEPABEHCTB Ha YHUCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEIIEHUH PA3JIUYHBIX 3a/1a4.

DOyHKUUA
Pacno3naBathb GYHKOMM ~ W3YYEHHBIX BHJIOB. IToxa3bIBaTh
CXeMaTHYECKH PACIIONOKEHUE Ha KOOPAUHATHOMN TJIOCKOCTH IpaduKOB YHKIMI BHUIA:

= —f — 2 .3 _ _
y= fx) = kx+b, y= ~, Yy =ax +bx+c, y= x> y= \[E,y_|x|B

3aBUCUMOCTH OT 3HAYCHUI KO3 (PUIIMEHTOB, OMMCHIBATH CBOWCTBA (PYHKITHH.

Ctpoutrh u wu300pakaTh CXEMaTUYECKH TpauKyd KBaIpPaTUYHBIX (DYHKIIHH,
OTMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpaduxam.

Pacno3naBath kBajpaTuuHyio (QYHKIUIO 10 (QopMyse, MNPUBOJUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaIbHOU KU3HU, PUZUKHU, TEOMETPUH.

YuciioBble MOCA€A0BATEILHOCTH M MIPOrPeCCUH
PacriozHaBaTh apu(METHUECKYI0 W TEOMETPHUYECKYIO0 MPOTPECCHH TPH Pa3HBIX
crioco0ax 3aaHus.
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BBINOJNIHATE ~ BBIYMCIEHHMS C  HUCIOJIB30BaHMEM  (QopMysl  N-TO  4jeHa
apu(pMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YIEHOB.

N300paxkaTh WieHbl MOCIEI0BATEILHOCTH TOUKAMU HA KOOPJMHATHOM IJIOCKOCTH.

Pemrate 3amaun, cBsI3aHHBIE C YMCJIOBBIMHM MOCIEI0BATEIBHOCTAMHM, B TOM YHUCIIE
3a/layd M3 pea’lbHOW JKU3HM (C HCHOJB30BAHMEM KalbKyJIATOpa, UU(POBBIX
TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaumenoBanue paszaena KonuuecTBo OcHOBHOE OcHOBHbIE BH/IbI IEATETLHOCTH 00y HAIOIIXCS
(Tembl) Kypca 4acoB COJIEp/KAaHHE
Uucna U BEIYUCTICHUS. 25 CucTeMaTH3HPOBATL W 000ramaTh 3HAHHA 00
PanoHaNbHbIE YKCIIa [MonsiTre

palMoOHAIBLHOrO YHUCIa.
Apudmeruueckue
JICUCTBUSA C
paloHaIbHBIMU
yucinamu. CpaBHEHHUE,
yIOPSIIOYMBAHUE
palMoOHaIBHBIX YUCETL.
CrenieHp ¢
HaTypaJbHbIM
rnmokasareneM. Pemenune
OCHOBHBIX 3aJ1a4 Ha
JTpOoOH, IPOIICHTHI W3
pEAIIbHOUN IPAKTUKHU.
[Ipu3Haku EeIUMOCTH,
pa3I0XKEHUA Ha
MHOKHUTEIHN
HATypPAITbHBIX YHACE.

OOBIKHOBECHHBIX U ACCATHYHBIX I[pO6$IX.

CpaBHMBATDH U YHOPSIA0YHBATH APOOH, TpecoOpa3oBhIBas
IIPY HEOOXOAMMOCTH JICCATUYHBIC IPOOU B OOBIKHOBEHHBIC,
OOBIKHOBEHHBIC B JICCATHYHBIC, B Y4CTHOCTH B OECKOHEYHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3Hoo0pa3Hble CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,

coJiep KaluX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU: 3aMEHSITh
Py HEOOXOAMMOCTH JECATUUHYIO IPOOL OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JECATUYHON, TPUBOIUTH BHIPAKEHHUE K
dbopme, Hanbostee yI0O0HOM /1JIs BBIYMCIICHUH,
peoOpa3oBBIBATH APOOHBIC BEIPAKCHUS HA YMHOKCHHUE U
JIETICHHUE IECATUYHBIX APOOEH K AEHCTBUSAM C LIETBIMH
YUCIIAMH.

IpuBOAUTH YHCIOBbIE M OYKBEHHbIE IPUMEPbI CTETICHU C
HATypaJIbHBIM ITOKA3aTEIEeM, OOBSICHSS 3HAUCHHUSI OCHOBAHUS
CTETICHH W MOKa3aTeJsl CTETICHH, HAXOIUTh 3HAYCHHUS
crerieHel Bua a" (a — ro0oe parmoHaaIbHOE YHCITOo, N —
HATYPaJIbHOE YHCIIO).
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Peanbhbie
3aBUCUMOCTH. IIpsmas
u oOpaTHas
IPOMOPLUOHATIBHOCTH

IlonuMaThb CMbICH 3amucy OOJIBIIMX YHUCEN C MOMOLIBIO
JNECATUYHBIX JIpoOel u creneHert yucna 10, mpuMeHsITh UX
B PEaJIbHBIX CUTYalLHsIX.

IIpuMeHsTh IPU3HAKY IEITMMOCTH, PA3JIOKEHUS HA
MHOXHUTEIN HATYPAIbHBIX YUCET.

PemaTh 3a1a4M Ha YacTH, IPOICHTHI, POTIOPITUHU, HA
HaxXO0XJICHHE ApoOu (MPOIIEHTa) OT BETUYUHBI U

BEJIMYUHEI TI0 €€ ApoOu (TPOLIeHTY), ApoOu (TIPOLIeHTA),
KOTOPBIN COCTaBIISICT OJTHA BEJIMYMHA OT JPYTOM.
IIpuBoauTH, pa30MpaTh, ONEHUBATH PA3JIMYHBIC PEIICHUS,
3aMuCcH pelIeHu TeKCTOBBIX 3a/1ay.

Pacno3HaBaTh M 00bSACHATD, ONUPASICh HA ONIPEAEIICHUS,
PsIMO MPOTIOPIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXIY BEJINYMHAMU; NIPUBOAUTH NPUMeEPbI
ATHX 3aBUCUMOCTEH M3 PealbHOTO MUpPa, U3 APYTUX yUeOHBIX
PEAMETOB.

PemiaTh MpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4 Ha IpoOH,
MPOLIEHTHI, MPAMYIO U OOPaTHYIO TPOTIOPITUOHATIEHOCTH,
IPONOPIUHU
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AnreOpanyeckue
BBIPAKCHHUSI

27

byxBeHHbIE
BBIPAYKCHUS.
ITepemenHsle.
JlonycTrMble 3Ha4YECHUS
IIEPEMEHHBIX.

DopMyJIbL.

OgaageThb anredpanyeckol TEPMUHOIOTUENH U CUMBOJIMKOM,
NPUMEHSATh €€ B IIPOLIECCE OCBOEHUS YUEOHOTO MaTepuaia.
HaxoauTh 3HaueHUs OyKBEHHBIX BBIPAXKEHUHN NIPU 3aJaHHBIX
3HaYeHUsAX OYKB; BBIMOJHATH BEIYMCIICHUS 1O (hopMysiam.
BbInoJHATH NpeoOpa3oBaHus LENOr0 BHIpAXKEHUS B
MHOTOWIEH MPUBECHUEM MOOOHBIX CIaraeMbIX,
packpbITHEM CKOOOK. BBINOIHATH YMHOXKEHUE OHOUICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
MPUBEICHUE MOI0OHBIX
ciaraembix. CBoiicTBa
CTEIICHU C
HaTypajJbHbIM
TOKa3aTeJIeM.
MHoOro4jieHsbl.
CrnoxeHue,
BBIUMTAHUE,
YMHOKEHHUE
MHOT'OYJICHOB.
DopMyJIbI
COKpAIIEHHOTI'O
YMHOKEHHUS.
Paznoxenue
MHOTO4JICHOB Ha
MHOXHUTEIU

Ha MHOTOWIEH U MHOTO4JIE€HA HA MHOTOWIEH, IPUMEHATH
(bopMyIbl KBaipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHNE MHOTOWICHOB HA MHOKUTENIH
MyTEM BBIHECEHHMS 32 CKOOKM 00IIIeT0 MHOXKHUTENS,
npuMeHeHUs: (OpMYJIIbl Pa3HOCTH KBaApaToB, GOpMyI
COKpAILEHHOTO YMHOKECHUS.

IIpuMeHATH npeoOpa3oBaHKEe MHOTOWICHOB ISl pELICHUS
pPa3NUYHBIX 3a/1ad U3 MATeMAaTHKH, CMEXKHBIX MPEIMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMUTLCA C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHKH
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YpaBHEHHUs U HEPABCHCTBA

20

YpaBHeHue, npaBuIa
npeoOpa3oBaHus
yYpaBHEHUS,
PaBHOCUJIBHOCTh
YpPaBHEHUM.
JIuneiinoe ypaBHEHUE

PemarTp 1MHENHOE YypaBHEHUE C OJHOM IIEPEMEHHON,
NpUMEeHsIA PaBHJIa [IEPEX01Aa OT UCXOIHOI0 YPABHEHUS K
paBHOCUIBHOMY €My Oosee npocroro Buja. Ilposepsits,
ABJISICTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs npuMepbI Nap YUCEN, ABIAIOIINXCS PELICHUEM
JIMHEVMHOTO YPAaBHEHMUS C IBYMsI IIEPEMEHHBIMM.

C OJTHOUM TIEPEMEHHOM,
pEILIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C MOMOIIBIO
YpPaBHEHUH.

JInHelHoe ypaBHEHHE C
NBYMS IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU

CTpouTth B KOOPAMHATHOH TJIOCKOCTH TpadUK JIMHEHHOTO
ypaBHEHUS C IBYMSI TIEPEMEHHBIMHU; TIOJIb3YSCh TpadUKOM,
NPUBOJAUTH MPUMEPBI PEIICHUS YPABHEHHUS.

HaxonuTh pemieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUM C
JIBYMSI IEPEMEHHBIMHU.

CocTaBJATH M pelIaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHHUI 110 YCIOBUIO 33J]a4i, UHTEPIIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN

pe3yabTat
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KoopauHatel u rpaguky.
DyHKIUU

24

Koopaunara Touku Ha
npamMoun. Yucnosele
MPOMEKYTKHU.
Paccrosinue mexny
JIBYMsI TOUYKaMU

KOOPAMHATHOM IIPSMOM.

[IpsamoyronpHas
CHUCTEMA KOOpJAMHAT Ha
IJ10CKOCTU. [Ipumepsl
rpauKoB, 3aJJaHHbIX
dbopmynaMu.

HN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
COOTBETCTBYIOILIME 3aJJaHHBIM KOOpAUHATAM, JIy4H, OTPE3KH,

HWHTEPBAJIbI; 3aMUCHIBATh UX Ha aIreOpandeckoM s3bIKeE.
OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH T10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH IPadUKU HECIOKHBIX
3aBUCHUMOCTEH, 3aJaHHBIX OpMYJIaMU, B TOM YUCTIE C
OMOIIIbI0 U POBBIX TabopaTopuil. [IpUMeHATH, H3yYaATh
npeuMyIecTBa,

HHTEPNPETUPOBATH TpaPUIECKUil CrIOCOO MPeCTaBICHUS U
aHaiM3a pazHoOOPa3HON KU3HEHHOW MHPOPMALIUH.
OcBauBaTthb NOHATHE (PYHKIUH, OBJIAJIEBATh
(GYHKIIMOHAIBHOM TEPMHUHOJIOTHEH.

Pacno3HaBaThb auHeiHy0 QyHKIH0O Y = KX + b,

Urenue rpadukoB
peabHBIX
3aBUCUMOCTEM.
[TonsiTne GyHKITUN.
['padux GpyHKITUN.
CaoiicTBa QyHKITUH.
JluneitHas GyHKIMS.
[TocTpoenue rpaduka
JTUHEHHOU (yHKIUH.
['paduk GyHKITHHA
y=|x]|

ONMUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYECHUU
k03 durueHTos K u b.

CtpouTtsh rpaduku nuHeiHON QyHKIMU, GyHKIUU Y = | X |.
HUcnoab3oBars nugpoBbie pecypebl LISl TOCTPOCHUS
rpadukoB QYHKIHMA U U3yYEHUSI UX CBOMCTB.

[IpuBOAUTE PUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
MPOLECCAX U SIBICHUAX

66



denepanpHas padoyas nporpamma | Maremartuka. 5—9 knaccel (6a30BbIi YPOBEHb)

[ToBTOpenue u 06001IeHNE 6 [ToBTOpeHue BriOupaTrh, IpUMEHATh OLEHUBATH CIOCO0bI CPAaBHECHUS
OCHOBHBIX MOHSATUH W | ypceN, BHIYMCIECHHH, MpeoOpa3oBaHWil  BBIPAKCHUH,
METOIOB  Kypca 7 | pemienus ypaBHEHHII.
Kiacea, 0000MICHNE | QcymecTBAATE CAMOKOHTPOJIL BLITONHAEMBIX ASHCTBHIT 1
SHaHHI CaMOITPOBEPKY pe3yJibTaTa BEIYUCICHUHN, TPEOOPa30BAHUIA,
IIOCTPOCHHUM.
Pemiats 3aga4m u3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JJIs1 PELICHUS 3a/1ad U3 IPYyTUX
IIPEAMETOB.
Pemate TekcTOBBIE 3aJa4HM, CPaBHUBATb, BbIOMPaATh
CIOCo0BbI peuIeHNs 3aa41
OBUIEE KOJIMYECTBO 102
YACOB IIO
I[TPOTPAMME
8 KUIACC
Hammernosarue pasiena  KoaniecTso OCHOBHOE OCHOBHBIE BUJIbI I€ATEIBHOCTH 00yYaIOMINXCS
(Templ) Kypca 4acoB COZEpKAHUE
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Yucna v BEIYUCIICHUS.

KBagpaTHbie KOpHU

15

KBanpaTHbIil KOpeHb

u3 uncna. [lonsitue 06
UPpALMOHAIBHOM
yucie. JlecaTuuHbie
npUOTMKEHUS
UPpALMOHAIBHBIX
qyucel.
JleCTBUTENBHBIC YHCIIA.
CpaBHeHue
NEeWCTBUTEIILHBIX YUCET.
VpaBHeHHE BHAA X’
=a.

CaolicTBa
apu(pMETHIECKUX
KBaJIPATHBIX KOPHEM.
[IpeobpazoBanue
YHCJIOBBIX BBIPAXKECHUH,
coJieprKallux
KBaJpaTHbIE KOPHU

D®opMyIMPOBATH ONpeeseHUe KBAIPATHOTO KOPHS M3
qucia, apupMeTuuecKoro kBaaparHoro KopHs. [lpumeHsaTs
ONEepalrIo U3BJICUCHHS KBAJIPATHOTO KOPHS U3 YMCIA,
UCNOJIB3YH TIPU HEOOXOAMMOCTH KAJbKYJISATOP.

OueHnBaTh KBAJIpaTHBIC KOPHU LIEJIBIMU YUCTIAMH U
JECATUYHBIMU JIPOOSMHU.

CpaBHMBATH M YNOPAJA0YMBATH PALIMOHAIBHBIE U
MppalMOHAIIbHBIE YUCJIA, 3alIMCAHHBIE C MOMOIIBIO KBAIPATHBIX
KOpHEM.

HccaenoBaTh ypaBHEHHE X° = @, HAaxXOJUTh TOYHbIE MU
npuOIKkEHHBIE KOpHU TipH @ > 0.

HccaenoBarh ¢BOMCTBA KBAJIPATHBIX KOPHEW, TPOBOIA
YHCJIOBBIE SKCIIEPUMEHTHI C UCIIOIB30BAHUEM KaJIbKYJISATOPA
(koMIbIOTEpA).

Jloka3pIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSATh UX JJISI IPeoOpa3oBaHus BEIPAXKEHUH.
BoInoHATH Npeodpa3oBaHusA BbIpaXXEHUMN, COAEPKAIINX
KBaJpaTHbIE KOPHU. BeipakaTh nepeMeHHbIE U3
reOMETpUYEeCKUX U Pusndeckux Gopmyi. Beruneasarn

3HAYeHUA BbIPAKECHUH, COIEpKaIUX KBaAPATHbIE KOPHU,
UCTIOJIB3YS MPU HEOOXOIUMOCTH KaIbKYJIISTOP.
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Hcnmoub30BaTh B X0/1€ pELICHUS 3a/1a4 DJIEMEHTAPHBIE
IPEICTaBIICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUYCHUSAMHU
BEJINYMH.

3HAKOMMTBHCH ¢ HCTOPHMEH Pa3BUTHS MAaTEMATHKU

Yucina W BBIYKCIICHUA.
CreneHn C 1EThIM

[1O0Ka3aTCJICM

CrerneHb ¢ 1eIbIM
ITOKa3aTeJIEM.
CrangapTHas 3anuch
YyHca.

Pa3meps1 00bekTOB
OKPY’KaIoIIero Mupa
(OT IIeMEeHTapHBIX
YacTHUI[ 10
KOCMHYECKHX
00BEKTOB),
JUINTEIILHOCTD
IIPOIIECCOB B
OKPY’KaroIeM MHpE.
CBoiicTBa CTENICHU C
IIEJIBIM TTOKa3aTeJIeM

D®opMyIMPOBATH ONpPe/IeJIeHHe CTEIICHU C LIEJIbIM
MOKa3aTeJeM.

IIpeacTaBasith 3anUch OOJIBITUX U MaJIbIX YUCET B
cTaHJapTHOM Bujie. CpaBHMBATDH YUCJIA U BEJIMYUHBI,
3alMCaHHBIE C UCMOJIb30BaHUEM cTerneHu 10.
Hcnonb30BaTh 3aNMCh YHCEN B CTAHIAPTHOM BHUE JJIs
BBIPQ)KEHUS pPa3MEepPOB 00BEKTOB, ITTUTEIILHOCTH
MIPOLIECCOB B OKPYKAIOILIEM MUDE.

DopMyJIHPOBATH, 3alIMCHIBATH B CUMBOJIM4YeCKOH opme
Y WIJIIOCTPUPOBATH NPUMEPAMHU CBOICTBA CTENIEHU C
LEJIbIM TIOKA3aTEJIEM.

IIpumMeHsITH CBOMCTBA CTEIICHU JJISI IPEOOpa30BaHUS
BBIPAYKCHUH, COJAEPKAIIUX CTEIEHU C LIEJIBIM [TOKA3aTEJEM.
BbInoiHATH 1eMCTBUS C YUCIIAMU, 3aIMCAHHBIMA B

CTaHJApPTHOM BHIe (YMHOYKCHHUE, JICJICHUE, BO3BE/ICHUC B
CTCTICHB )
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AnreOpandeckue
BbIpaxxeHus. KBagpaTHbIit

TPEXUIECH

KBagpaTHblii TpEXUIIEH.
Paznoxenune
KBaJpAaTHOTO

Pacno3sHaBaTh KBaJgpaTHbIN TPEXUJICH, YCTAHABIMUBATh
BO3MOYKHOCTb €T0 Pa3JIOKEHUs HA MHOKUTEIH.

PackiaaabiBaTh Ha MHOMKHMTEIN KBAJIPATHBIN TPEXUIEH C
HEOTPULIATEIbHBIM JUCKPUMUHAHTOM

TpEXWIEHA Ha
MHOKUTEIIN
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Anrebpanueckue
BBIPAKCHHUS.

Anrebpanueckas ApoOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
NIEPEMEHHBIX,
BXOJISAIIUX B
anreOpanyeckue
BbIpakeHUs1. OCHOBHOE
CBOMCTBO
anreOpanyeckoi
npobu. CokparieHue
npobeii. CioxeHue,
BbIUUTAHUE,
YMHO>KEHHUE U JeJICHHE
anreOpanyecKux
TpoOeii.
[IpeobpazoBanue
BBIPAKCHUH,
CoJIeprKalInX
anredpanydeckue npoodu

3anuceiBaTh anredpanyeckue BeipakeHus. Haxogutb
00J1aCTh OIpEAeNIEHUs PAlMOHATIBHOTO BBIPAKEHHUS.
BbINOTHATH YKCIIOBBIE IOJCTAHOBKY U BBIYUCJIATH 3HAUYCHHE
JIpo0u, B TOM YHUCJIE C MOMOIIbIO KaJbKYJISITOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoil 1podu
U IPUMEHSITh €ro i npeoOpa3oBanus 1podeil. BoImoJHATH
neicTBUA ¢ anreOpandeckuMu apoosiMu. [IpumeHsTh
npeoOpa3zoBaHus BEIPAXKEHUN JIJIs pellieHus 3a1a4. BeipaxkaTth
nepemMeHnHble U3 Gopmyn (GU3HUECKUX, FEOMETPUUECKUX,
OIHCHIBAIOIINX OBITOBBIE CUTYAIINN)
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YpaBHEHHUs U HEPABEHCTBA.

KBangpaTHble ypaBHEHUS

15

KBangpaTtHoe
ypaBHeHue. HemnomHoe
KBaJpaTHOE YPaBHEHHUE.
dopmyiia KOpHEH
KBaJpAaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBaenui,
CBOISILIMXCS K
KBaJAPATHBIM.
[Ipocreiimme
IpOOHOpPALIOHATIbHBIE
YpaBHEHU.

Pemienne TEKCTOBBIX
3a1a4 € IOMOIIBIO
KBaJpPAaTHBIX
YpaBHECHUH

Pacno3HaBaTh KBaJgpaTHbIC YPABHEHUS.
3anucbiBaTh GOPMYJY KOPHEN KBAaIPaTHOI'O YPaBHECHMUS;

pemiaTh KBAaJPATHbIC YPABHEHHUSI — MOJIHBIC U HETIOJIHBIE.
IIpoBoauThs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YpPaBHECHUH.

Pemats ypaBHeHMs1, CBOISIIMECS K KBAIPATHBIM, C
MOMOIIBIO PEe0OPa30BAHUMN U 3aMEHON MepEeMEHHOM.
HabaronaTh 1 aHAJIU3MPOBATH CBA3b MEXKY KOPHAMU U
Kod(puIIMeHTaMU KBaJPATHOTO ypaBHEHUS.
dopmyaupoBath Teopemy Buera, a Taxxe oOpaTHyIO
TEOpEMY, IPUMEHATH ITU TEOPEMBI [T PELICHUs 3a1a4.
PemiaTh TekcTOBBIE 321a4H aNTeOPANYECKUM CIIOCOOOM:
NEPEXOUTH OT CIOBECHON (hOPMYTUPOBKHU yCIOBHUSA 3a/1aUu K
anredpanyeckon MoJIeNu MyTEM COCTABIICHUS YPpaBHEHUS;
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS aNreOph
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YpaBHEHHUs U HEPABEHCTBA.
Cuctembl ypaBHEHUI

13

JIuneiliHOE ypaBHEHUE C
JNBYMSI IEPEMEHHBIMU,
ero rpaduk, NpuMepsl
pelieHrs ypaBHEHU B
LEJIBbIX YUCTaX.
Pewenne cucreM aByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JIMHEHBIE YPABHEHUS C JIBYMS IEPEMEHHBIMU.
CrpouTsb rpaduky TMHEHHBIX YPABHEHHH, B TOM YHCIIE
HCNO0JIb3YSl HM(]PPOBbIE PECYPCHI.

Pazimuyath napajienbHbIe U NEPECEKAIOIINECS TPSIMBIE TI0
UX YPABHEHUSIM.

PemaTeb cucteMsl 1ByX JIMHEMHBIX YPABHEHUN C JBYMS
[IEPEMEHHBIMU MIOJICTAHOBKOM U CIIOKEHUEM.

C ABYMSI IEPEMEHHBIMH.
[Ipumeps! perieHus
CHUCTEM HEJIMHENHBIX
YPaBHEHUH C IBYMsI
NIEPEMEHHBIMH.
I'paduueckas
UHTEpIpeTaLUs
YpaBHEHUS C IBYyMsI
IIEPEMEHHBIMH U CUCTEM
JIMHEVHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU.
Pemenne TexkcToBbIX
3a71a4 C MMOMOIIBIO
CHCTEM ypaBHEHUU

PemaTs npocTteiiliiie CUCTEMBbI, B KOTOPBIX OJHO U3
YpaBHEHUI HE SIBISETCS JIMHEHHBIM.

IIpuBoauTh rpapuuecKy0 HHTEPNPETALMIO PEIICHUS
YPaBHEHHUS C IBYMS IEPEMEHHBIMHU U CUCTEM YPAaBHEHUN C
JIBYMSI IEPEMEHHBIMHU.

Pemath TeKCcTOBBIE 321a4H ANTreOpanyecKuM CIIocOO0OM

73




denepanbHas padbouast mporpamma | Matemaruka. 5—9 kinaccsl (60a30BbIil ypOBEHB)

YpaBHEHHUs U HEPABEHCTBA.
HepaseHncTsa

12

HucioBble HEPABEHCTBA
Y UX CBOWCTBA.
HepasenctBo ¢ onHOM
IIEPEMEHHOM.
JIuHelinbIe HEpaBEeHCTBA
C OJTHOM NIEPEMEHHOM U
ux pemenue. Cucremsl
JIMHEWHBIX HEPABEHCTB

®opmyMpoBaTH  CBOMCTBA  YHCIOBBIX  HEPAaBEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOU NPSIMOM, JOKA3bIBATH
anreOpandecKku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELLICHUS 3a]ay.
PemaTp iMHElHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
n300paxaTh pelIeHUEe HEPAaBEHCTBA HA YUCIIOBOM MIPSIMOIA.
PemaTh cucteMbl IMHEMHBIX HEPABEHCTB, U300paKaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YMCIOBOU NIPSAMOU

C OJTHOW NIEPEMEHHOM U
WX pEIICHUE.
N3o0paxenue pemeHus
JIMHEMHOTO
HEpPABEHCTBA U UX
CHCTEM Ha YHMCIOBOM
PSAMOU
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DyHKLIHH.
(OCHOBHBIE TOHSITUSI

[lonsTue pyHKUMU.
OG6rnacTe onpeesieHUs
U MHOKECTBO
3HAUYEHUN (QYHKIIHH.
CrnocoOnI 3a1aHus
¢bynkuuit. I'padux
¢ynkuuu. CoiicTBa
byHKIIH, UX
oToOpakeHue

Ha Tpaduke

Hcnonb3oBaTh QYHKIMOHATBHYIO TEPMUHOJIOTHIO M
CHMBOJIUKY.

BoruncasaTh 3HaYeHus1: QYHKIUH, 3aJaHHBIX (POpMYyIaMu
(mpu  HEOOXOAMMOCTH  HCIOJIB30BaTh  KaJBKYJSITOD);
COCTABJIATH TA0JMUBI 3HAYEHUH (YHKIUU.

Crpoutrs 1o ToukamM rpadukm  QyHKIUH.
OnuceiBaTh cBoOiicTBa (YHKIMH Ha OCHOBE €&
rpauYECcCKOro MpeICTaBICHHUS.

Hcnoan3oBaTh QYyHKIIMOHATBHYIO TEPMUHOJIOTUIO
CUMBOJIUKY.

HccaenoBaTh npuMepsl rpauKoB, OTPAXKAIOIIUX PeATbHbIE
npolieccol U siBieHus. IIpuBoauTH MpUMepPHbI IPOLIECCOB U
SBJICHUH C 3aIaHHBIMHU CBOMCTBAMMU.

Hcnoab30BaTh KOMIIBIOTEPHBIE POTPAMMBI

JUTsl ToCcTpoeHust rpaduKoB (PYHKITUI U U3YUEHHS X CBONCTB

DOyHKINH.
UrcnoBbie GyHKITUN

YreHue 1 mOCTpOCHUE
rpaduKoB G yHKIIHIA.
[Tpumeps! rpadukoB

Haxoauthb ¢ noMombio rpagpuka QyHKIIMY 3HAYCHUE OJTHOM
Y3 paCCMAaTPUBAEMBIX BEJIWYMH 10 3HAYCHUIO Ipyroul. B
HECJIOKHBIX CIy4asixX BbIPAXKATh (POPMYJI0i 3aBUCUMOCTDH
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dynxumi,
OTpaXKaroIux
peanbHBIC TTPOIIECCHI.
OyHKINH,
OTTMCHIBAIOIIHE MPSIMYIO
U 00paTHYIO
IPOITOPIIMOHATBHBIC
3aBUCUMOCTH, UX
rpaduxmu.

I'paduk dynkuum Yy
= X2,

DyHKIMU Y = X2,
y=x}

y =V Y =),
rpaduyeckoe perieHme
YPaBHEHUH U CUCTEM
YpaBHECHUH

MEXKy BETUYMHAMU.
OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEJIUYUHBI B
3aBUCUMOCTHU OT U3MEHEHUS IPYTOU.

Pacno3naBath BuibI n3ydaeMbix QyHkuuid. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU

rpadukoB GyHKUUN BUgA: Yy T 2y =x,y=vx y= | x|
HUcnoan3oBarh (pyHKIHOHAIBHO-TPauYecKHe
NpeACTABJIEHMS IS PELICHUs U UCCIIEI0BAHUS YPABHEHUN U
CUCTEM ypaBHECHUM.

I[IpumensaTs nudpoBbie pecypcehl I TOCTPOSHUS TpadUKOB

byHKIMH

[ToBTOpEeHUEe 1 06001ICHHE

[ToBTOpEHNE OCHOBHBIX
MMOHATUH U METOI0B
KypcoB 7 1 8 KJIacCOB,
00001IeHe 3HAaHUHT

Bri0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPAaBHEHUS
YHCEeJI, BBIYUCIICHUN, TPeoOpa30BaHUl BRIPAKCHHM, PEIICHUS
YPaBHEHHM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHAEMBIX IEMCTBUIA U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUMN, TPEOOPa30BAHUA,
ITOCTPOEHHUM.

Pematsb 3a1a4m U3 peajibHOM KU3HH, IPUMEHATH

76




denepanbHas padbouast mporpamma | Matemaruka. 5—9 kinaccsl (60a30BbIil ypOBEHB)

MaTeMaTUYEeCKUE 3HAHMS IJIs1 PEIICHUS 3a7a4 U3 IPYTUX
IIPEIMETOB.

Pemath TekcTOBBIE 32/1a4H, CDABHHUBAThH, BLIOUPATH
CIoCOo0bI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

102
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HaumenoBanue pa3gena
(Tembl) Kypca

KomnnuecTBO
YacoB

OCHOBHOE
COJIep>KaHKe

OCHOBHEIC BUABI ACATCIIBPHOCTH O6y‘laIOH_[I/IXC$I
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Ywuca 1 BEIYUCIEHUS.
JleCTBUTENBHBIC YHCIIA

PanmonanesHble 4uCia,

UppALMOHAIILHBIC
YHCcia, KOHEYHBIE W
OECKOHEYHbBIC
JIECATUYHBIE TpooHu.
MHO0KeCTBO
JICUCTBUTEIILHBIX
YyHCen;
JIEMCTBUTEJILHBIE YHCIIA
KakK OE€CKOHEUYHbBIE
JIECATUYHBIE TpoOHu.

B3aumHo omHO3HAYHOE
COOTBETCTBUE  MEXIY
MHO>KECTBOM
JIEMCTBUTEIIBHBIX YHCEIT
U MHOXECTBOM TOYCK
KOOPJIMHATHOMU
IIPSIMOM. CpaBHeHue
JIEUCTBUTEIILHBIX
YHCcell,
apupMeTHIECKHE

Pa3BuBarthb NnmpeacTaBJdCHUs O YNCJIaXx: OT MHOKCCTBA

HaTypaJbHBIX YHUCCII 1O MHOXKCCTBA I[CﬁCTBHTeJIBHBIX YHUCCII.

O3HAKOMHUTBCS C BOBMOXHOCTBIO MPEJICTABICHUS
NEMCTBUTEILHOIO YHCJIa KaK OECKOHEYHOU TECITUYHOMN
JpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMoOHANIBHBIX U UppalMOHANIBHBIX yncen. U300paxaTh
JIEUCTBUTEIIBHBIC YHCJIA TOYKAMH KOOPJAUHATHOW MPSIMOM.
3anuceiBaTh, CPABHUBATH M YIIOPSIA0YNBATH
JICUCTBUTEJILHBIC YHCIIA.

BBIHO.TIHHTB, COo4YCTasdA YCTHBIC U ITIMCBMCHHLIC HpI/IéMLI,

apn(l)MeTquCKHe JEeMCTBUSA C palrOHAJIBHBIMU YHUCIIaMU,

HAXOIMTH 3HAYEHUS CTEIIEHEN C LEJbIMU MTOKA3aTEISAMH U
KOpPHEN; BBIYUCIAATH 3HAYECHUS YUCIOBBIX BBIPAKEHUN.
IHonyunTs NpeacTaBICHHE O 3HAUMMOCTH
JNEWCTBUTENIBHBIX YUCEI B MPAKTUYECKON NEATEIIbHOCTH
YeJI0BEKa.

AHATM3MPOBATh M JeJaTh BbBIBOAbI O TOYHOCTHU
npUOTMKEHUS EHCTBUTEIHLHOTO YUCIA TIPH PEIICHUU
3a7a4.

OprrJIHTb I[CﬁCTBHTGJII)HI)IG 4YucCiia, BBIMOJIHATD NIPUKHIAKY

pe3ynbTaTa BEIYUCICHUN, OLEHKY 3HAYCHU N
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JICUCTBUS C
JICMCTBUTEIBLHBIMU
YHUCJIAMH.
[Tpubnuxénnoe
3HAUCHUEC BEJIMUMHEI,
TOYHOCTH
npUOTMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oueHka
pE3ynbTaTOB
BBIUMCJICHUH

YHUCJIOBBIX BBIpa)KCHI/II\/'I.

3HAKOMMTBHCS ¢ HCTOPHMEH Pa3BUTHS MAaTEMATHKU

YpaBHEHUS U HEPABEHCTRBA.
YpaBHEHUSI C OTHOU

IEPEMEHHOU

14

JIuHelHoe ypaBHEHHE.
Pemenune ypaBHeHuM,
CBOSILIUXCS K
JIMHEWHBIM.
KBagpatHoe
ypaBHeHUE. Pemenue
YpaBHEHUU,
CBOJAIINXCS K
KBaJPAaTHBIM.
bukBanpaTtHbie
YPaBHEHUS.

[Ipumepsl penieHus
YPaBHEHUU TPEThEU H
YETBEPTOU CTEIEHEN

OcBaunBaThb, 3a1I0OMUHATHL M NPHUMEHATH rpaduyeckue
METOAbI TIPU PEIICHUU YpPAaBHEHUW, HEPABEHCTB M UX
CUCTEM.

Pacno3HaBaThp 11en1bpIe B IpOOHBIC ypaBHeHUA. PemaTh
JIMHeliHble M KBaJpaTHble YPAaBHEHHS, YPaBHCHMUS,
CBOASILIMECA K HUM, IPOCTEUIINE APOOHOPALIMOHATIbHbBIE
YPaBHEHUS.

Ipensarath BO3MOKHBIC CITOCOOBI PEIICHUST TEKCTOBBIX
3a51a4, 00CyKIaTh X M PeliaTh TCKCTOBBIC 3a/1a49H
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTHCS C HCTOPHUE Pa3BUTHI MaTEMATHKU
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pa3ioKeHUEM Ha
MHOXUTEIU. Penienue
JTPOOHOpAIMOHATBHBIX
YpPaBHEHUM.

Pemenune TEKCTOBBIX
3a71a4 anreOpanyecKkum
METOI0M
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YpaBHEHHUs U HEPABEHCTBA.
Cucrtembl ypaBHEHUI

14

YpaBHeHHe € OByMs
IIEPEMEHHBIMU U €TI0
rpadguk. Cucrema JBYX
JMHEUHBIX YPAaBHEHUU C
JBYMsI IEPEMEHHBIMU U €€

peueHue. Pemenne
CHUCTEM JBYX YpPaBHCHMH,
OJIHO U3  KOTOPBIX

JAUHENHOE, a JApyroe —

BTOPOU CTETICHH.
I'paduueckas

UHTEpIpETalUs CUCTEMBI
YpaBHEHHUI C JByMs

IIEpEMEHHbIMU. Pemienue
TEKCTOBBIX

OcBauBaTh U NPUMEHATHb IPUEMBI PELIEHUSI CUCTEMBI
JBYX JUHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU U
CUCTEMBI IByX YpaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHUE HE
SBIIICTCA JIUHEHHBIM.

Hcnoan3oBaTh QyHKIMOHAIBHO-TpaduuecKkue
IpeICTaBICHUS JJIsl pelIeHUsI M UccJIeJ0BAHUs YPAaBHEHUM
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 33124, peliaTh UX
anredpanyeckuM CrocoooM: mepexoauTh OT CIIOBECHOM
(bOpMyITMPOBKH YCIOBUS 3a/1a4u K anreOpandeckoil MoJenu
yTEM COCTABJIEHUSI CUCTEMBI YPABHEHUI; pelIaTh
COCTaBJIEHHYIO CUCTEMY YPAaBHEHUI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMUTBCS € UCTOPHEN PA3BUTHUS MaTEMATHUKH

3a/1a4y anredpandecKkum
crocobom
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YpaBHEHMS U HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, MHTEPIPETUPOBATH
HepaseHncTsa HCPAaBCHCTBA 1 NX HEPABCHCTBA, UCIIOJIb30BaTh CUMBOJIMKY U TCPMHHOJIOTHIO.
CBONCTBA. JIMHEHHbIE BoInoaHTH IpeoOpa3oBaHusl HEPABECHCTB, HCMOIb30BATh
HEPaBEHCTBA C OHOM | n1g ppeoGpa3oBaHUs CBOWCTBA YUCIOBLIX HEPABEHCTB.
MIEPEMEHHON U UX .
P Pacno3HaBaTh JIMHEIHBIE U KBA/IPAaTHBIE HEPABEHCTBA.
peuieane. Cuctemsl . .
. PemaThb 11HENHBIE HEPABEHCTBA, CUCTEMBI JIMHEWUHBIX
JIMHEUHBIX
. HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAOIINX
HEPABEHCTB C OJTHOU
HepeMEHHOM I X KBaJpAaTHOE HEPABEHCTBO, U PELIaTh UX; 00CYKIAaTh
pelleHHE. MOJIYYEHHBIE PEIICHUS.
KBaaparHble N300paxkaTh pelieHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpPAaBEHCTBA H HX Ha YUCJIOBOW MPSAMOIi, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
peuieHue. CHUMBOJIOB.
I'paduueckas PemaTh KBaJpaTHbIE HEPABEHCTBA, UCIIOJIb3YS rpadudecKre
UHTEpIpeTaLUs MPEACTaBICHUS.
HCPABCHCTB U CUCTEM OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PEIIECHUN
HCPABCHCTB C IByM: pa3InUYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
NEPEMEHHBIMH
DyHKIHMN 16 KBanparndHas PacnozHaBathb BUJIbI U3y4aeMbIX (GyHKIM;
dyHKIMA, €8 rpaguk u | WIIIOCTPHPOBATH CXeMaTH4Y€eCKH, O00BSACHATH

cBoiictBa. [lapabona,
KOOPJIMHATHI BEPITUHBI
napabobl, OCh

PacCIOJIOKCHHE Ha KOOPAMHATHOM IJIOCKOCTH TpauKoB K
Gynkunii Buga: y =kx, y=kx+b,y=_,y=x?
X
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CUMMETPHUH MapadoJIbI.

I'paduxu pyHKIMIA:
y=kx, y=kx +
b,

K
y=— X
y=x’y=
X3,y

:\[E’

y=|x]|

y= Xy =vx, y = |x| B 3aBUCUMOCTH OT 3HAUEHUU

K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.

Pacno3snaBaTh KBagpaTHuHyo (QyHKIHIO 1O (opmye.
IIpuBoaUTH NpPUMeEPHI KBAaIPATUIHBIX 3aBHCHUMOCTEH

U3 peanbHON KU3HU, (U3UKU, TeOMETpUH. BBIABAATHL U
00001maTh  0COOEHHOCTH  rpaduKka  KBaJApaTUYHOM
(ynxmun y = ax? + bx + c.

Crpoutrs ¥ H300pakaTh CcXeMaTHYeCKH rpapuku
KBaJpaTUYHBIX (QYHKIUH, 3aJaHHBIX QopMyIamMu Buaa Y =
ax?2, y=ax?+q,y=a(x +p)4 y=ax>+bx+c.
AHAJTM3UPOBATHL M NPUMEHATH CBOMCTBA M3yYCHHBIX
(GYHKIMHA U1l UX TIOCTPOEHUS], B TOM YHCIE C IMOMOIIBIO
U POBBIX PECYPCOB
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Yucnosblie
OCJIEI0OBATEIILHOCTH

15

[TonsTe yncnoBoOM
NIOCJIETOBATEILHOCTH.
3ananue
NIOCJIEIOBATEIIBHOCTH
PEKyppPEHTHOM
dbopmynoit u popmynoit
N-ro 4jieHa.
Apudmerndeckas u
reoMeTpuyecKas
MPOTPECCUM.
®opMyIbl N-TO YieHa
apu(pMeTHIECKON U
r€OMETPUUYECKOU

OcBauBaTh U NPUMEHATHb UHIEKCHbIE 0003HAUEHUS,
CTPOMTH peyeBble BbICKA3bIBAHUSA C HCIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBSI3aHHOM C MOHATHEM
NOCJIEIOBATEIbHOCTH.

AHaJu3upoBaTh Gpopmyiy N-ro wieHa
MOCJIEIOBATEIbHOCTU WM PEKYPPEHTHYIO POpMYIly H
BBIYHCJIATH WICHBI IOCIE0BATEILHOCTEN, 3a1aHHbIX
TUMH HOpMYyIIamMHu.

YcranaBiauBaTh  3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIEIOBATEIbHOCTH, €CITU BBITTMCAHBI TIEPBhIE HECKOJIBKO
€€ YICHOB.

Pacno3naBaTh apupMEeTUYECKYIO U TEOMETPUUYECKYIO
MIPOrPECCUU NP PA3HBIX CIIOCO0AX 3adaHUs.
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IPOrPECCUM, CYMMBI
NEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
F€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOpJIAMHATHOM
TUIOCKOCTH. JINHENHBIN
Y DKCIIOHEHIUATbHBII
pOCT.

CiioxHBIE IPOLIEHTHI

PemaTh 3a7aun ¢ ucnonb3oBaHueM (Gopmyn N-ro 4ieHa
apu(pMETHIECKON U T€OMETPUUYECKON MPOrpeccuil, CyMMBI
IIEPBBIX N YWIEHOB.

HN300paxkaTh WICHBI IOCIEA0BATEILHOCTH TOUKAMH HA
KOOPJIMHATHOM TUIOCKOCTH.

PaccmaTtpuBaTh npuMepsbI NPOLECCOB U SIBJICHUU U3
pEaAIbHOM KU3HU, UIUTIOCTPUPYIOLIUE U3BMEHEHUE B
apuMeTHIECKON MPOrPecCuu, B TEOMETPHUUECKOM
nporpeccun; n300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecku.

Pemartn 3aJavM, CBA3aHHBIC C YHCJIIOBBIMH
IIOCJIICAOBATCIIbHOCTAMM, B TOM YHCJIC 3a1a4YU U3 peaHBHOﬁ
ZKN3HHU C UCITOJIB30BAHUCM HI/I(l)pOBI)IX TEXHOJOIHi

(3TIeKTPOHHBIX Ta0JHIL, TPaPUIECKOTO KAIBKYJIATOPA | T.I1.).
PemaTh 3a1auu Ha CIOXKHBIEC MPOIICHTHI, B TOM YKCIIE 3a]1a4H
13 peajbHOM MPAKTUKU (C MCTOJIb30BAaHUEM KaJIbKYJISATOPA).

3HAKOMMTBHCS ¢ HCTOPHEN Pa3BUTHS MAaTEMATHKU
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[loBTOpEHue, 006001IEeHHE,
CUCTEMaTHU3aUs 3HAHUU

18

Yucaa u

BbIYHCJIeHUs (3aIHCh,
CpaBHEHUE, IEUCTBUA C
JICHCTBUTEIbHBIMU
YUCJIaMH, YUCTI0BaS
npsiMasi; TPOLICHTHI,

OnepupoBath NOHATHSAMM: MHOKECTBO, IIOJIMHOXKECTBO,
orepanuy HajJ MHOKECTBaMHU; MCIOJIb30BaTh Ipaduueckoe
NPEACTABIECHUE MHOKECTB JIJI1 ONUCAHUS PEATBHBIX
IIPOLIECCOB U SIBJICHUM, IPY PELIEHNH 3a4a4 U3 IPYTUX
y4eOHBIX TPEMETOB.

AKTyaJqM3UpoBaTh TEPMHMHOJIOTHI0 M  OCHOBHbIE

OTHOIICHMA, JAeUCTBHA, CBA3AHHbIEC ¢ YMCJIAMHU:. HATYpPaJIbHOE YUCIIO,
IIPONIOPHHKH, IIPOCTOE U COCTABHOE YUCIIA, JE€IUMOCTb HATYPAJIbHBIX
OKPYTJICHUC, YUCEJI, TPU3HAKU JEITUMOCTH, LIEJI0E€ YUCIIO, MOAYJIb YUCIIA,
NPUOIIKEHHE, OOBIKHOBCHHAS U IECATHYHAS IPOOH, CTAHIAPTHBIN BH/T
OLCHKa,  PCHICHUE  ypcpa, apud)MeTUUECKHiT KBAIPaTHBINA KOPEHE.
TEKCTOBBIX 3a1a4y .
BbINOJHATH 1eCTBHSA, CPABHUBATH U YIIOPSA0YHUBATH
apuhMETHICCKUM B _
qKCJIa, IPEJCTABIATh YUCIIa HA KOOPANHATHON IPSIMOM,
crrocobom)

OKPYTJIATH YUCJA; BINOJIHATH NPUKUAKY U OLIEHKY
pe3ysbTaTa BHIYUCICHHM.

Pemiath TEeKCTOBBIE 3aJa4M apUPMETHUIECKUM CIIOCOOOM.
Pemath mpakTmyeckue 3aJavu, COJECpKalllle MPOLEHTHI,
JOJIM, YacTH, BbIPAXKAIOIIUE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PACCTOSIHUME,  I[€HA — KOJIMYEeCTBO — CTOMMOCT,
00bEéM  paboTBl — BpeMsi — MPOU3ZBOAUTEIBHOCTh  TPYyJa.
Pa30ouparsb peanbHbIe KU3HEHHBIE CUTYalluH,
(opmympoBaTh UX Ha SI3bIKE MATEMATHUKU,

HAXOJAUTH pEIICHWE, NPUMEHIS MaTeMAaTWYECKU ammapar,
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HHTEPIIPETUPOBATDL PC3YyJIbTaT
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AJire0Opanveckue
BbIPAKCHUSA

(mpeobpaszoBanue
anreOpanyecKux
BBIPAKCHU,
JTOITYCTUMBIE

3HAYECHMS])

OnepupoBath NOHATHSAMM: CTENIECHbD C IIEJIBIM 0KA3aTEIIEM,
apuMeTHUYeCKUil KBaIpaTHBIN KOPEHb, MHOTOUJIEH,
anreOpanyeckas ApoOb, TOXKIECTBO.

BbINOJHSITH OCHOBHBIE IEHCTBHS : BBITIOJHITH PACYETHI 110
dbopmynam, mpeoOpPa3oBLIBATH IIENIbIC, TPOOHOPAIIMOHATIBHBIC
BBIPKEHUS U BRIPAKCHHSI C KOPHSIMH, PEaTN30BbIBAThH
pa3oKeHHEe MHOTOUYJICHA HA MHOXKUTEIHM, B TOM YHCIIC C
WCIIOJIb30BaHUEM (OPMYJI pa3HOCTH KBaJpaTOB U KBaJapara
CYMMBI ¥ pa3HOCTH; HAXO/IUTh

JOTYCTUMBIC 3HAUEHUS TIEPEMEHHBIX JJIs
JTPOOHOPALMOHATBHBIX BRIPAKEHUN, KOPHEH.

MoaeaupoBaTth ¢ TOMOIIBIO POPMYIT pealibHbIe MPOLIECCHl U
SIBJICHUS
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DOyHKUUH OnepupoBathb noHATUAMM: QYHKIMA, TpadUuK QYHKIUY,
(moCTpoeHUE, CBOHCTBA | gy iy (yyHKIHMH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
3YYCHHBIX GYHKIMI, | pomesxyTKH BO3pacTaHus, yObIBaHW, HAHOOIBIIEE 1

rpaduueckoe PemeHne | yayvenpimee 3HAYCHUS GYHKIHH.

YPaBHCHUM U UX AHalM3MpoBaTh, CpPaBHUBaTh, O0OCYKIATh CBOMCTBa

CUCTEM .
) GyHKUUH, CTPOUTH UX TpadUKH.

OnepupoBath NOHATHSAMM: IIPsIMasi MPOMOPLUUOHATBHOCT,
oOpaTHasi IPONOPLUHUOHATBHOCTb, TUHEHHAS QYHKIIHS,
KBajpaTu4Has GyHKIMs, napadoia, rumnepoona.
Hcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOUCTB,
IIPOLECCOB U 3aBUCUMOCTEM, ISl PELIEHHUS 3a/1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U PEATbHON KU3HU; MOAEIHPOBATH C
MOMOIIBIO TPaUKOB peaibHbIE MPOLIECCHI U SIBJICHUS.
Bripaxatb ¢gopmy1aMu 3aBUCMMOCTH MEXKY BEJIMYMHAMU

OBIIEE  KOJMYECTBO 102

YACOB I10 ITPOTPAMME
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OEAEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«'’EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIINCKA

['eomeTpus kak OAWMH U3 OCHOBHBIX PA3JEIOB IIKOJIbHON MAaT€MaTUKH, UMEIHOLIAN
CBOEH IIe/IbI0 00ECTICUUTh M3YYCHUE CBOWCTB M pa3sMepoB (QUTYp, UX OTHOILICHHH H
B3aMMHOE PAcCIIOJIO)KEHUE, OIMUPAECTCS HA JIOTUYECKYIO, JIOKA3aTEIbHYIO JIMHUIO.
IleHHOCTh W3y4YeHUS] TEOMETPUM Ha YpPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOyYalolMiCs YYUTCS TPOBOJUTH JOKa3aTelIbHbIC
pacCyKIEHHUsI, CTPOUTh JIOTHYECKHME YMO3AKIIOUYEHHS, JOKa3blBaTb HUCTUHHBIC
YTBEPKIACHUSA U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYXKAECHHUS «OT
IPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT TMPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUA.

BTopoil LIEHHOCTBIO HU3YYEHUS TE€OMETPUM SBISIETCS MCIIOJIB30BAHUE €€ KaK
UHCTPYMEHTAa MpPH PEIICHUM KaK MaTeMaTH4YeCKHWX, TaK M NPaKTUYECKUX 3aaad,
BCTPEUAIOIIMNXCS B peaNbHOM KU3HU. OOydaromuics MOJDKEH HAYyYUThCS ONpPENeNUuTh
reOMETPUYECKYI0 (DUrypy, ONUCaTh CIOBAMM JIaHHBIN 4YEepTEX HIM PUCYHOK, HAWTU
IUIONIA/Ib 3€MEJBHOI0 y4YacTKa, PaccuuTaTh HEOOXOJUMYIO JJIMHY OINTOBOJIOKOHHOTO
Kabenss win Tpedyemble pa3Mepbl rapaxka JUisi aBTOMOOWJISL. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIUTENbHAS JIMHUS B H3y4eHUM reoMerpuu. llpu pemenun 3anau
PAKTUYECKOTO XapakTepa OOy4alolUiCs yYUTCA CTPOUTh MaTEeMaTHYECKHUE MOJIETH
peabHbIX KU3HEHHBIX CUTYAllMi, TPOBOJIUTH BBIYHUCICHUS U OLICHUBATH aJIEKBATHOCTD
MIOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxxHO MNOMYEPKUBATH CBSI3W TE€OMETPUU C JAPYTMMHU y4EOHBIMHU
MpeIMeTaMHl, MOTHBHPOBATh HCIIONBH30BATh OMPENEICHUS T€OMETPUUYECKUX (UTYp U
MOHATHH, JEMOHCTPUPOBATh NMPUMEHEHUE TIOTYUYEHHBIX YMEHUI B (M3UKE M TEXHHKE.
DT cBsi3M Hauboisiee SIPKO BHAHBI B TeMmax «BekTopbl», «TpuroHomerpuueckue
COOTHOIICHUs», «Metos koopauHaT» u «Teopema [Tudaropar.

VYueOnniii kypc «l'comeTpus» BKIIOYACT CICAYIONIAEC OCHOBHBIC Pa3JIeibl
comepxkanusi:  «['eomerpuyeckne GUTYpRI W HX  CBOWCTBa», «VI3mepeHue
F€OMETPUYECKUX BEIUYUHY», «JleKapTOBbl KOOPJIMUHATHI Ha IJIOCKOCTH», «BeKTopbI»,
«/IBmxkenus mnockoctuy», «IIpeoOpazoBanust mogo0ous».

OOuiee 4YMCIO YacOB, PEKOMEHJIOBAHHBIX JUIsI HM3Yy4YeHUs Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Hezelo), B 8 Kiracce — 68
yacoB (2 yaca B Hejiento), B 9 knacce — 68 yacoB (2 yaca B HEJENIO).

91



denepanbpHas padoyas nmporpamma | Marematuka. 5—9 kmaccel (0a30BbIH YpOBEHB)

COIAEPKXAHUE OBYYEHUA

7 KIIACC

HavanbHbple moHsaTHs reoMmerpuu. Touka, IpsMasi, OTPE30K, Jyd. Yroia. Buasl
yriaoB. BepTukanbHble W CMEXHbIE yIuIbl. buccektpuca yrna.  JlomaHas,
MHOTOYToJIbHUK. [lapannenbHoCTh U NEPIEHAUKYIIPHOCTD MPSMBIX.

Cummertpuunbie ¢urypbl. OCHOBHbIE CBOWMCTBa oceBOM cummerpuu. [Ipumepsi
CUMMETPHUH B OKPYIKAOIIEM MHPE.

OCHOBHBIE TOCTPOECHUS C MTOMOIIBIO HUPKYJIA U JMHEWKU. TpeyronsHuK. Beicora,
MeauaHa, OMCCEeKTprca, UX CBOWCTBA.

PaBHOGeApeHHBIN 51 PaBHOCTOPOHHUM TPEYrOJAbHUKHU. Hepasenctso

TPEYroJIbHUKA.

CBolicTBa W TMpU3HAKM paBHOOEIpPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M NpPU3HAKU MApaLIEIbHBIX HpsAMbIX. CyMMa yIJoB TpeyrojbHHUKA.
Buemnue yriael TpeyrojbHUKA.

IIpssmoyrosibHbI ~ TpeyroiapHuK.  CBOMCTBO ~ MEIUaHbl  MPSMOYTOJBHOTO
TPEYroJIbHUKA, INPOBEAEHHOW K rumnoreHyse. IlpusHaku paBeHCTBAa IPSIMOYTOJIBHBIX
TPEyroJibHUKOB. [IpAMOYTOJIBHBIN TPEYTOIBHUK € YIJI0M B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYIOJBbHMKA, HEPABEHCTBO O JJIMHE
JOMaHOM, TeopemMa O OoJjbplieM yrjie U OOJbIIeH CTOPOHE TPEYroJbHHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

I'eomeTprueckoe MecTo To4YeK. buccexkTpuca yriia u cepeIMHHBIA MTEPIICHIUKYJIISAP
K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMmHOe pacnosoxeHue
OKpyx)HOCcTH u mnpsmon. KacartenbHass u cekymas K OKPYXHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJyl. BnucanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetreipéxyronpauku. [lapamnenorpamm, ero npusHaku W CBOMcCTBa. YacTHbIe
cllyyad NapajieorpaMMoB (TIPSIMOYTOJBHUK, pPOMO, KBaapaT), MX MpPHU3HAKU U
cBoicTBa. Tpanernus, paBHOOOKas Tpamnenus, e€ cBOMCTBa U Npu3Haku. [IpsmoyronbHas
Tpamneuus.

Meton yaBoenuss Mmenuanbl. llenTpanbHass cummerpus. Teopema @aneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3KaX.
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Cpennue nuHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.

[logoOue TpeyronbHUkOB, KodhduuueHnt mnogodbus. IlpuszHaku mnomoOus
TpeyroiabHUKOB. [IpuMeHnenue nogo0us mpu peleHu: MPaKTUIECKUX 3a7ad.

CroiicTBa 1mmomaaeil reomerpuueckux ¢uryp. Dopmynbl s [IOMIAAH
TpeyrojibHUKa, Tapaienorpamma, pomba u Tpaneuud. OTHOIICHHE TLIOMIAICH
MoJ00HBIX GUryp.

Bpruuciienue 1iomaned TPEYroJbHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemnl Iludaropa mpu perieHun
MPaKTUYECKUX 3aj1ay.

CunyCc, KOCHHYC, TaHT€HC OCTpPOrO YyIjia MPsIMOYTOJBHOTO TPEYroJibHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTroHOMETpUYeCKre (PYHKIIMHU YTJIOB B
30°, 45° u 60°.

BrnvcanHble ¥ LIEHTpajbHBIE YIJIbI, YTOJd MEXKIY KacaTeIbHOW W XOpJOH. YTJIbI
MEXIy XOpJaMHU U CEKyIIMMU. BIHcaHHbIE W ONHMCAHHBIE YETHIPEXYTOJIbHUKH.
B3anmHOe pacrnonoxxkeHue AByX OKpyxHocTed. Kacanume oxpyxkHocteit. OOmme
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, tanreic yriioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX1EeCTBO. DOPMYIIbI IPUBEACHUSI.

Pemenne TpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpeMa CUHYCOB. PelieHue
IPaKTUYECKUX 3a]1ay C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeobpazosanue moao6us. [Togodrue COOTBETCTBEHHBIX 3JICMEHTOB.

TeopemMa 0 IMPOU3BEIEHUN OTPE3KOB XOPZ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYIIINX, TeOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, niuHa (MOJyJib) BEKTOpa, COHAINPABICHHBIE BEKTOPbI, MPOTUBOMOI0XKHO
HAaIMpPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUU
HaJl BeKTOpaMmu. PasioxeHre BEKTopa Mo IByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CKalsipHOE€ NPOU3BECHHE BEKTOPOB, MPUMEHEHUE A
HaXO0XJI€HUS JUIUH U YTJIOB.

JlekapTOBbl KOOpJIHMHATHI HAa IUIOCKOCTH. YPAaBHEHUs MPAMOM U OKPYXHOCTH B
KOOpPAMHATAaX, IEPECEYEHNE OKPYXKHOCTEH M MNpsMbIX. MeTon KOOpAWMHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKHU. JlMMHA OKpYKHOCTH. l'pamycHas w paguaHHas
Mepa yria, BBIYMCICHUE JUIMH OyT OKpykHOCcTel. [nomans kpyra, ceKTopa, CEermMeHra.
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JIBWKEHHSI TUIOCKOCTHM M BHYTPEHHUE CHUMMETpUM ¢uryp (JeMeHTapHbIC
npeactasnenus). [lapannensubiili nepeHoc. [loBopor.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS MIPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHnus B 7 kiacce:

Pacno3naBaTh M3yueHHBIE T€OMETpUUYECKUE (PUTYPBI, OMPENENSITh WX B3aUMHOE
PacIoioKeHHe, H300pakaTh TeoMeTpuueckue (Uryphl, BBINOIHATH YEPTEKH IO
yCIOBUIO 3aAauu. M3mMepATh JIMHEWHBbIE W YIJOBbIE BEJIWYMHBI. Pemiate 3agaum  Ha
BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath rpyOyI0 OLICHKY JIMHEWHBIX W YIJIOBBIX BEJIWYWH MPEAMETOB B peajbHOMU
KU3HHU, Pa3MEPOB MPHUPOJHBIX OO0OBEKTOB. PaznmyaTh pasmepbl ATUX OOBEKTOB IO
NOPSJKY BEJTUYUHBI.

CTpouTh 4epTeKM K FEOMETPUUECKHUM 3aa4aM.

[Tonbp30BaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJB30BaTh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3aad.

[IpoBOANTE JOTMYECKUE PACCYKIECHUS C HCHOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCs  MpU3HAKAMU  PABEHCTBA  MPAMOYIOJbHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEJMaHbI, MPOBEAEHHON K TMIOTEHY3€ MPSAMOYIOJBHOTO TPEYrOJbHUKA, B
pEUIEHNN FeOMETPUUECKUX 3a/1au.

Onpenensate MapauIeTbHOCTh MPSAMBIX C TOMOIIBIO YTIIOB, KOTOpBIE 00pa3yeT ¢
HUMH cekymada. OnpenensTe NapajjiedbHOCTh MPSAMBIX C IOMOIIBIO PABEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSMOU 10 TOYEK APYroM MpsMOi.

Pemrate 3a1aumn Ha KieTyaToi Oymare.

[TpoBOIUTH BBHIYKCIICHUS U HaXOJWTh YUCIOBBIC U OYKBEHHBIC 3HAYCHUS yIJIOB B
F€OMETPUYECKAX 3aJa4yaXx C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIBHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TPU TMEPECCYCHUH JBYX
MapajuIeIbHBIX NPSMBIX CEKylleWl. Pemiate npakthudeckue 3aJadyd Ha HAXOXKICHUE
YIJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpEeIeIsITh
OMCCEKTpUCY yIJIa M CEPEAUMHHBIN MEPHEHJIUKYIIp K OTPE3KY KaK I'€OMETpUUECKHe
MECTa TOYEK.

@opMynUPOBaTh OMNPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W JUaMmeTpa
OKPYKHOCTH, TOJb30BAThCA HUX CBOWCTBAMHU. YMETh NMPUMEHSATH 3TH CBOMCTBA IpH
peLICHUN 3a7a4.
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Binaners mnoHATHEM ONKMCAHHOW OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ 1eHTp. Ilomb3oBaThcsi (akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEeKATCd B OJHOM TOYKE, M O TOM, YTO CEpeIUHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAIOTCS B OJJHON TOYKE.

Bianers NoOHATHEM KacaTelnbHOW K OKPYXKHOCTH, IOJIB30BaThCS TEOPEMOM O
MEPIIEHAUKYJIIPHOCTH KacaTelIbHOU U paguyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

ITonp30BaTbCsAd NPOCTEMIIMMHU I'€OMETPUUYECKMMU HEPABEHCTBAMHU, IMOHUMATh HX
IIPAKTUYECKUN CMBICII.

IIpoBOUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHHUsI C IIOMOIUBI LUPKYJIS U
JIMHEWKMU.

[IpeaqmeTHble pe3ynbTaThl OCBOCHHS MIPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE€ BUbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJb30BATHCS
UX CBOICTBAMM IIPU PEIICHUH T€OMETPUUYECKUX 3a]1a4.

[TpuMeHsTH CBOWCTBA TOYKHU MEPECEYSHHs] MeIMaH TPeyrojibHUKa (LIEHTpa Macc) B
penieHnuy 3aaad.

Brnaners moHsATHEM cpelHEW JMHUU TPEYrOJIbHUKA W Tpaleluu, NPUMEHSATh UX
CBOMCTBA TPU PEIIEHUH TeoMeTpuueckux 3aaad. [lomp3oBaTbcs Teopemon daneca u
TEOPEMOU O MPOMOPUUOHATIBHBIX OTPE3KaX, IPUMEHSITh UX ISl PEIICHUS PAKTUYECKUX
3a/1ad.

[IpumeHsaTs TpU3HAKA TOMOOHMS TPEYTrOJbHUKOB B PEIICHHMH T'€OMETPUUYECKUX
3a/ad.

[Tonb3oBaTecst  Teopemoirt [ludaropa st  pemieHHs TEOMETPUYECKUX U
npakTudeckux 3ajnad. CTpouTh MaTeMaTHYECKYIO MOJIeNIb B MPAKTUYECKUX 3ajadax,
CaMOCTOSITEIBHO JIE€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIHE JJIUHBI.

Bnaners NOHATUSIMH CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOro yria MpsIMOYTOJIbHOIO
TpeyroibHuKa. [1051630BaThCsl ITUMU MOHATUAMU JIJIS1 PELICHUS MPAKTUYECKUX 3a/1a4.

Boluncnsate (pa3iuyHbIMU CIIOCOOAMHU) IUIOLIA[b TPEYroJbHUKA W IUIOLIAIU
MHOTOYTOJBHBIX (QUTYyp (MOJIB3YysACh, T€ HEOOXOIUMO, KaIbKyISITOpoM). [IpuMmeHsTH
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Brnaners MOHATUSIMU BIUCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOIB30BaTh TEOPEMBI
O BIIMCAHHBIX YIJIaX, YIJIaX MEXAY XOpAaMu (CEKYIIUMH) U yTIe MEXIY KacaTeJIbHOU U
XOpJIOW MPH PEIICHUN T€OMETPUUECKUX 3a]1a4.

Brnanerp mOHATHEM OMHUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITH CBONCTBA
OMMUCAHHOTO YETHIPEXYTOJbHUKA MPU PEUICHUU 3a/a4.
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[TpuMeHATh MoTydeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTH MAaTEMaTHUECKHUE MOJICTIH
IUIA 3aJa4  pealbHOM >KU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS  C
OpUMEHEHHEM ToJo0us W  TPUTOHOMETpUH  (TMOJB3YsSICh, TA€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

[IpeameTHble pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOrO Kypca K KOHIY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HaXOAUTh C MX MOMOIIBIO
pa3IUYHbIE JJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJibHUKA («pElIeHUue MPSMOYTOIbHBIX
TPEYroibHUKOBY). HaxomuTe (C MOMOIIBIO KaJdbKyJIATOpA) JUIMHBI W YIJIBL IS
HETAOIMYHBIX 3HAYCHUH.

[Tonp3oBaThCcst opmyiaMu TNPHUBEJACHUS W OCHOBHBIM TPUTOHOMETPHYECKUM
TOXXJIECTBOM  JIJII  HaXOXJICHHUS COOTHOIICHUH MEXIYy TPUTOHOMETPUUECCKUMHU
BEJTMYMHAMH.

Hcnonb3oBaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB JJI HAaXOXKJICHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIlIeHUEe TPEYTOJIbLHUKOBY), TPUMEHITh UX NPU PELICHUU
reOMETPUYECKUX 3aa4.

Bnagets monHsTHSAMU TpeoOpa3oBaHUs MOI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIx (uryp. [lomp3oBaThcsi cBOWCTBAMU MOAOOUS MPOU3BOJIBHBIX (UTYP, YMEThH
BBIUUCTATh JJIMHBI M HAXOAUTh YIibl y MoAoOHbIX (uryp. IlpumeHars cBoiicTBa
no/I00Msl B MPAKTUYECKUX 3a/ladaX. YMETh NMPUBOAUTH MPUMEPHI MOJOOHBIX (UTYp B
OKpPYXAaIOIEM MHUpE.

[Tonb3oBaThCS TEOpeMaMH O MPOU3BEIACHUU OTPE3KOB XOPHA, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTHCS BEKTOpAMHU, MIOHUMATh WX T€OMETPUYECKUN U (PU3UYECKUN CMBICIH,
NPUMEHSITh WX B pEIICHUH TeOMETpUUEeCKMX U Qu3nyeckux 3amad. [lpumeHsTh
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB JIJI1 HAXOXKACHUS JIJIUH U YTJIOB.

[lonp30BaThCs METOAOM KOOPJAMHAT HA IUIOCKOCTH, MPUMEHSITh €ro B PEUICHUU
F€OMETPUUECKUX U MPAKTUUECKUX 3a]1ay.

Bnaners NOHATUSIMU TPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH, JJTUHBI
JyTU OKPY>KHOCTHU M PaJUaHHON MEpbl yIjia, yMETh BBIYUCIATH IUIOLIAJb KPyra M €ro
yactel. [[puMeHaTh MoJy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Haxomutes ocu (MIM LEHTPBI) CUMMETPUU (PUTYpP, NPUMEHSATH JABUKCHUS
MJIOCKOCTHU B MPOCTEUIITUX CITyYasx.

[IpuMeHsTh MONTyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUUECKHUE MOJICTTU
JUISL 3a/lad  peajbHOM JKM3HM M TNPOBOJUTH COOTBETCTBYIOUIME BBIYUCICHUS  C
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NPUMEHEHUEM TIOJ0OMSI M  TPUTOHOMETPUYECKUX (DYHKIMH  (MONB3ySACh, THE
HEO00XO0UMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hanmenosanue pasiena KonnuecTBo OCHOBHOE OCHOBHBIE BUJIbI 1€ATEINBHOCTH 00YYaIOIINXCS
(Tembl) Kypca 4acoB COJIEp/KAHHE
[Ipocreiimue 14 [Ipocreiimue DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U OIIPEACIICHUS.
reoMeTpudYecKue GUrypsl u FEOMETPUIECKUE Pacno3HaBaTh H3y4eHHbBIE T€OMETPUUECKHUE PUTYPHI,
UX CBOMcCTBa. M3mepeHue OOBEKTHI. onpeaessiTh UX B3aMMHOE PacClOJIOKEHUE, BBINOJIHATH
MHOroyroJybHuK,

I'COMCTPHUYCCKUX BCIINYNH

nomanasi. CMEXHbIE U
BEPTUKAJIBHBIEC YTJIbI.
Pabora ¢
MIPOCTEUIIUMU
YepTeKAMHU.

HN3mepeHnne nTMHEWHBIX U
YTJIOBBIX BEJIWYMH,
BBIYHCIICHUE OTPE3KOB U
YTJIOB

YepTEXK MO YCIOBHUIO 3a4aUH.

IIpoBoauTH pPOCTENIIINE TOCTPOCHHUS C TOMOUIBIO IIUPKYJISI U
JIMHEMKHU.

N3mepsaTh TUHEHHBIC U YTJIOBBIE BEJIMYMHBI TEOMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha Ia3» pa3Mepbl peaabHbIX 00BEKTOB,
NMPOBOAUTH IPYOYIO OLICHKY UX Pa3MEPOB.

PemaTp 3a/1aun Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH
YIJIOB.

PemaTs 3a/1aun Ha B3aMMHOE PACIIOI0KEHUE T€OMETPHUUYECKUX
uryp.

IIpoBoauTh KiIacCUPUKAIIUIO YIJIOB, BBIYHCJISATH
JIUHEWHBIE W YIJOBBIE BEJIWYHUHBI, NPOBOAUTH

HE0OXOUMBbIE JI0Ka3aTeIbHbIC paccyXJIeHHUsl.
3HAKOMHTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU

98




®denepanbHas padbouast mporpamma | Matemartuka. 5—9 kinaccol (6a30BbIil ypOBEHB)

TpeyronbHUKu

22

[TonsTHE O paBHBIX
TpPEyroJIbHUKax 1

Pacno3HaBaTh maphl pPaBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexkax (C yKkazaHUEM MPU3HAKOB).
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NIepBUYHbIE
peACTaBICHUS O
paBHbIX (purypax. Tpu
MpU3HAKa PaBEHCTBA
TPEYTrOJIbLHUKOB.
[Ipu3Haku paBeHCTBa
MPSMOYTOJBHBIX
TPEYTrOJILHUKOB.
CBOMCTBO MeaHaHBI
IPSMOYTOJIBLHOTO
TPEyroJibHUKA,
MPOBEAEHHON K
TUIIOTEHY3E.
PaBHoOenpeHHbIC 1
PaBHOCTOPOHHUE
TPEYTroJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
HepagsencrBa B
TEOMETPUH.
[IpssMOYyTONBHBIN
TPEYTrOJbHUK C YIJIOM

B 3000

BoiBoauTH CcriecTBUS (PABEHCTB COOTBETCTBYIOIIHUX
DJIEMEHTOB) U3 PABEHCTB TPEYTrOJIbHUKOB. MOPMYJIHPOBATH
OIIpeNIeTICHHsI: OCTPOYTOIBHOTO, TYIIOYTOJILHOTO,
IPSIMOYTOJIEHOTO, paBHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYTOJbHUKOB; OMCCEKTPUCHI, BEICOTHI, MCTHAHBI
TPEYroJIbHUKA; CEPEIMHHOTO MEPIICHINKYIISIPAa OTPE3Ka;
NepUMETPa TPEYTOJbHUKA.

@opMyTHPOBATH CBOWCTBA M MPU3HAKU PaBHOOCIPESHHOTO
TPEYroJibHUKA.

CTpouTh depTe)KHM, pemiaTh 3ada4d  C  [TOMOIIBIO
HaXO0KJIEHUSI PaBHBIX TPEYTOJIHHUKOB.

IpuMeHATH TPU3HAKK PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB B 3a/1a4yax.

Hcnoan3oBaTh TUQGPOBBIE pECypCchl AJsl HCCIeA0BAHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMUTBCS € UCTOPHEN PAa3BUTHUS TEOMETPUU

100



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

[TapannenbHble IpsMBIE,

CyMMa YyIJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
IIpsIMbIE, UX CBOMCTBA.
Hakpecrt nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE MpU
NepECEYEHUN
napaiyIeIbHBIX MPSIMbBIX
cekyuieit). [Ipuznak
napajuieIbHOCTH
NPSMBIX YEpE3
PaBEHCTBO PACCTOSIHUM
OT TOYEK OTHOU
MPSAMOM J10 BTOPOM
npsmoi. Cymma yrioB
TPEYroJbHUKA.
BHemnue yribl
TpEeYroJbHUKa

DopMyIMpPOBATH NOHATHE [1APAJUICIIBHBIX IPSIMBIX,
HAXOAUTH IIPAKTUYECKUE IIPUMEPHI.

H3yuaTsh cBoiicTBa yriioB, 00pa30BaHHbIX MPU MEPECCUECHUH
IapaJuyleabHbIX IpsAMBIX cexylen. IIpoBoauTe
A0KA3aTeNbCTBA MAPAUICIIBHOCTU IBYX IPSIMBIX C TOMOLIBIO
yIJI0B, 00pa30BaHHBIX MPU MEPECEUECHUHN ITUX MPSAMBIX TPEThEH
IIPSIMOM.

BeIyHcJATH CyMMY YIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTs yncioBbie 1 OyKBEHHBIC 3HAUEHUS YTJIOB B
Ir€OMETPUUYECKUX 3a/1a4ax C UCIIOJIB30BAHUEM TEOPEM O CYMME

YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA. 3HAKOMUTBCSH €
HUCTOpHeH pa3BUTHUS TEOMETPUU
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OKpY HOCTb U KpPYT.
['eomeTpuueckue

MOCTPOCHHUS

14

OKpyXHOCTb, XOpJa 1
JTUAMETP UX CBOMCTBA.
KacarenpHasa
OKPY’KHOCTH.

OKpyX HOCTBb,
BIIMCAHHAs B YTOJL.

DopMyIHMpOBaATh ONPeJeIeHHs . OKPY)KHOCTU, XOPABI,
JMiamMeTpa U KacaTelIbHOU K OKpykHOCTU. M3yyaTh nx
CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEKU.
HccaenoBars, B TOM YHCIIE HCHOJAB3YS HU(POBBIE pecypcChl:
OKPY>KHOCTb, BIIUCAHHYIO B YT OJI; LICHTP OKPY>KHOCTH,
BIIMCAHHOU B yI'OJI; pPABEHCTBO OTPE3KOB

Ilonsitue o 'MT,
MPUMEHEHHUE B
3a7ayax.
buccekrpuca u
CEepEIUHHBIN
MEPIECHAUKYIAP Kak
r€OMETPUUYECKHUE
MeCTa TOYEK.

OKpyX HOCTBb,
ONMCaHHas OKOJIO
TPEyroJIbHUKA.
OKpyX HOCTBb,
BIIMCAaHHAs B
TPEYTrOJIbHUK.
[Ipocrtenimme 3anadu
Ha IMOCTPOCHHUE

KacaTeJabHBIX.
Hcnoas3oBatb MeToa ['MT 1y nokazarenbcTBa TEOpEM O
nepeceyeHrnn OUCCEKTPUC YIIIOB TPEYTrOIbHUKA U
CEepPEIMHHBIX NMEPIEHIUKYJISIPOB K CTOPOHAM TPEYTroJIbHUKA
¢ momoIbo ' MT.

OBjaneBaTh NOHATHSIMH BIIMCAHHOM 1 OITMCAHHOM
OKPY>KHOCTEU TPEYroJbHUKA, HAXOAUTh LIEHTPbI 3TUX
OKPYKHOCTEM.

PemaTh OCHOBHBIE 3a]a4M HA MOCTPOEHME: YIJIa, PABHOTO
JAHHOMY; CEpEIMHHOI0 NMEPHEHIUKYJIsIpa TaHHOTO OTPE3Ka;
IPSIMOM, TPOXOAIIEH YEPE3 TAHHYIO TOUKY U
NEPICHAUKYISIPHON TaHHOW TIPSIMO; OMCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIBHUKOB 110 PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUU
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[ToBTOpeHnue, 06001ICHNE 4 TTosTopenue y | PemarTh 3a1a4u Ha IOBTOPEHUE, MILIKOCTPUPYIOLIME CBA3H
3SHAHHH 0606meHne OCHOBHEIX | MY PasIMYHBIMU YacTAMHU Kypca
MOHATUA W METOJIOB
Kypca 7 kiacca
OBILEE KOJIMYECTBO 68
YACOB I1O0
[TPOTPAMME
8 KUIACC
HaumenoBanue pasieia | KonmuecTso OCHOBHBIE BHJIBI ICSITEIIBHOCTH 00 y4aroIuXcs
OcHOBHOE coJiep:KaHne
(Tembl) Kypca 4acoB
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YetbIpéx bHUKU 12 n a:KaTh M HAXOAMTH HA YEPTEKAX YETHIPEX bHUKHU
ETBIPEXYT O Tapamrenorpamm, ero 300p ox a yepTekax YeThIPEXYrol
NPU3HAKH 1 cBOiicTBa, | PAsHbIX  BAJOB M HX  OJIEMEHTEL DopMyIHpOBaTH
YacTHbIE CTy4an onpejaeIeHUs: rapajeaorpamma, MPAMOYT' OJIbHUKA,
[apauieIorpaMMoB p0M6a, KBaapara, Tpalcuuu, paBH06OKOI\/’I Tparcuunu,
(MpSIMOYTOJILHUK, pOMO, IIPAMOYTOJIBbHON TPaleLUH.
KBAJpPaT), UX NPU3HAKK | Jloka3piBaTh W HCHOJIb30BATHL NPH peIleHdH 3a1a4
Y CBOMCTBA. IIPU3HAKHU U CBOMCTBA: ITapajljieorpaMmma,
Tpanenus. npsIMOYTOJIbHUKA, poM0Oa, KBaJpara, Tpaneuu, paBHOOOKOM
PaBHoOOKast 1 Tparenuu, mMpsSMOYToJIbHON TPATICIIHH.
npsiM bHasI
PAMOYToJIbHA IIpuMeHATH MeTOX YIBOCHUs MEAWaHbl TPEYIrOJIbHUKA.
Tparneuuu. Meron
Hcnonb3oBaTh 1MPPOBHIE PECYpChl ISl UCCIEIOBAHUS
YABOCHHUS .
CBOMCTB M3y4aeMbIX QUTYp.
MeJIMaHbl. 3
LenTpansHas 3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUH
CUMMETpUS
Teopema daneca u Teopema 15 IIpoBOAUTH MOCTPOCHUS C TOMOIIBIO TUPKYJIISA U JTUHEUKHU

0 MPOITOPIIMOHATBHBIX
OTpe3Kax, Mog00HbIC

TPEYTOJIbHUKHU

Teopema daneca n
TeopeMa

0 MPOMOPIUOHATBHBIX
otpeskax. Cpenssis
JIMHUSA TPEYTOJIbHUKA.

C UCIOJIb30BaHKE TeopeMbl Daneca U TEOPEMBI O
MIPONOPLIMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONIOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh  O0KA3aTEJBCTBO TOTO, UYTO  MEIUAHBI
TpPEyroJibHUKa MEePEeCEeKarTCs B OJHON TOYKE, 1 HAXOAUTH
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CBs3b C ICHTPOM MACC, HAXOJAUTHb OTHOIICHUC, B KOTOPOM

Tpaneuus, e€ cpeaHss .
MEIHMaHBI JEIATCS TOUKON UX NEPECCUCHUS.

JIMHUA.
HaXOIlI/ITb HOI[O6HBI€ TPEYT'OJIbHUKH HAa I'OTOBBIX UEPTCIKAX C

[IponopuroHaibHbIE
orpesku. LlenTp macc
B TPEYI'OJIbHUKE.

yKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB 01001, PemaTs
3aJ1a4M Ha M0I00HbIE TPEYTOJIbHUKH C TTIOMOIIIbIO
CaMOCTOSITEILHOTO TTOCTPOCHUS YEPTEKEN U HAXOKICHUS

[NonoGHbIE
Tpeyroasauky. Tpn NOJI00HBIX TPEYTOJIbHUKOB.
IIpHU3HaKa 1‘[0)10614;1 HpOBOlII/ITb AOKa3aTreJIbCTBa C MCIIOJb30BAHUEM ITPHU3HAKOB
TPEYTrOJIbHUKOB. no00us.
Hpumenenue Jloka3bIBaTh TPU MPU3HAKA MT0I00MS TPEYTOJIbHUKOB.
nojo0ust mpu IIpuMeHATH MMOJIyYCHHBIC 3HAHUS TIPU PEIIEHUU
PCIICHUN Tr€OMETPUYECKUX U IPAKTUYECKUX 3a/1a4y. 3HAKOMHMTBHCS
IIPAaKTHYECKUX 3a/1a1 ¢ HCTOpHeil pa3BUTHS T€OMETPUU
IImomans. Haxoxnenue 14 3 5 OBianeBaTh NEPBUYHBIMHU NpeACTaABIEeHUIMHU 00 001IICH
TUIoIaAei TPEeyroJ5HUKOB CpolicTa IIOMANEH | 1e0nuy mnomam (Mepsr), hOPMYTHPOBATH CBOHCTBA
F€OMETPUYECKUX

1 MHOTOYTOJIBHBIX (DUTYDP. IO/, BBISICHATH UX HArJISIAHBIN CMBIC]. BBIBOAUTH

buryp. opmynsl
JUTSI TUTOTIA TN

[Inomany nogo6HeIX Guryp dbopMyIIBI TUTOIAIN TTAapaIIeIOrpaMMa, TPEYToJIbHUKA,

Tpanenuu u3 GOpMYJIbI IJIOMIATH TPSIMOYTOJIbHUKA

TPEYroJibHUKA,
napasiesiorpaMma, (xkBazpara).

TpaneryH. BoiBoAMTH POPMYITBI TUTOIIAIH BBHITYKIIOTO

BhIuKCclIeHHe YeTHIPEXYTOIBHUKA YePE3 TUATOHATN U YTOJI MEXKIy HUMHU.
TLIOMIACH CIOKHBIX HaxoauTs miomanu ¢puryp, n300paxEHHBIX HA KIETYATON
duryp. OyMmare, MCIOJIL30BATh pa30oueHre PUrypol Ha YacTH U

JIOCTpauBaHUE.
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[Tnomanu ¢uryp Ha
KJIeTYaTol Oymare.
ITnomaay mogo0HBIX
buryp. 3agaum c
MPaKTUYECKUM
COJICp>)KaHHEM.
Pemenue 3agau c
MOMOIIIBIO0 METO/1a
BCIIOMOTaTEILHOM

I (1160105

Pa30upars npuMepbI UCIIOJIB30BaHUS BCIIOMOTaTEIbHOM
TUTOLIAIU JJISl PEIIEHNUS TEOMETPUUECKUX 3a1aY.
Haxoautsb miomanu nogo0HbIX GUryp.

Bburuucasith mromaan pasjiMIHbIX MHOTOYT'OJIBHBIX (I)I/II‘yp
Pematn 3aavM Ha 1Iiomaab ¢ IPaKTUYCCKUM
COACPIKAHUCM
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Teopema ITudaropa u
Havaja TPUTOHOMETPHUH

10

Teopema ITudaropa, u
e€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUIECKHUX
GyHKIMN OCTPOTO
yria npsMOYTOJIbHOTO
TPEyroJibHUKa,
TPUTOHOMETPUYECKUE
COOTHOILICHUS B
IPSIMOYTOJIEHOM
TPEYTroJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TO]IECTBO

JlokasbiBaTh TeopeMy [ludaropa, ucnonab3oBarTh €€ B
INPAKTUYECKUX BBIUUCICHUSX.

D opMyIHPOBATH OIPEAEICHUS TPUTOHOMETPUUYECKUX
(GyHKUUN OCTPOro yria, HPOBepATh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOIIICHUS B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOUIEHUS  MEXIy CTOPOHAMU B
NPSAMOYTOJIBHBIX TPEYTONbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoas3oBaTh GOpMyIIbl IPUBEACHHUSI U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JIsI HAXOKICHMUS
COOTHOIICHUH MEX1y TPUTOHOMETPUUECKUMHU (PYHKLIUIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH NOJyYEHHBbIE 3HAHUS U YMEHUS IpPU PELICHUU

MPAKTUYECKUX 3a]1a4.
3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS TEOMETPUU
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YTibl B OKPYKHOCTH.
BnucaHHbIE 1 ONTMCaHHBIE
YETBIPEXYTOJIBHUKHU.
KacarenbHble K
okpyxHocTH. Kacanue

OKPYKHOCTEU

13

Bnucannbie u
LHEHTPAJIbHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH. YTIIBI MEXKIY
XOpJlaMu U
CEKYIIUMU.
Bnucannsie u
OITMCaHHEBIC
YEThIPEXYTOJIBHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB TIpH
pelIeHUU
F€OMETPUUECKUX
3ajJad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH, 00I1IIHe

KacatenbHble. Kacanue

OKPY>KHOCTEM

DopMyIMPOBATH OCHOBHBIE OIIPEAECIICHU, CBI3aHHbIE C
yriamu B Kpyre (BIUCAaHHBIN IO, LEHTPaJIbHbIA YIrom).
HaxoauTh BIMCaHHBIE YIJIbI, ONUPAIOIIUECS HA OAHY AYTY,
BBIYHUCJIATH YIJIbI C IIOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJlaX, TEOPEMbI O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI
O LICHTPAJILHOM YIJIE.

HccaenoBath, B TOM YHUCIIE C TOMOILBIO IIUPPOBBIX
pPECYpCOB, BIIMCAHHBIE U ONUCAHHBIEC YETHIPEXYTOJIbHUKH,
BBIBOJAMTH UX CBOKMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBONCTBA U MPU3HAKH TP PEIICHUU
3aja4
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[ToBTOpEeHue, 06001IeHNE 4 PemaTh 3a1a4u Ha IOBTOPECHUE, WIUTFOCTPUPYIONTUE CBI3U
3HAHUU [ToBTOpEHHE OCHOBHBIX | MeKIy Pa3IMYHBIMU YaCTIMH Kypca

HMOHSATUN U METOJIOB

KypcoB 7 1 8 KJIacCOB,

00001eHne 3HaHUI
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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9 KJIACC
HamMeroBanne pasnena | KonmuecTso OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YYaIOIINXCS
OcHOBHOE conepKaHue
(TeMsl) Kypca 4acoB
Tpuronomertpus. Teopembl 16 @opmyMpoBaTHL  ONpeAedeHHs]  TPUTOHOMETPHYECKHUX

KOCHUHYCOB U CUHYCOB.

Pemenue TPCYIrOJIbHUKOB

Onpenenenue
TPUTOHOMETPUUYECKUX

¢bynkuuit yriaos ot 00

1o 1800. ®opmysl
npuseacHus. Teopema
KOCHUHYCOB, TeOpeMa
cuHycoB. Pemenne
TPEYrOJbHUKOB.
[IpakTueckoe
IPUMEHEHUE
JIOKa3aHHBIX TEOPEM

GyHKUMN TyNbIX U IPSAMBIX YTJIOB.

BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C
pPaanycoM OMMCAHHOU OKPY>KHOCTH).

BeiBoauTh opmyJibl 1151 BBIYUCICHUSA IUIOIIALEH C
HCII0JIb30BAHUEM TeopeM TPUroHoMeTpuu (hopmyna
IUIOLAIA TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YIOJl MEXKIY
HUMH, (pOopMyIIa MJIOLIaAN YETHIPEXYTOJIBHUKA YEPe3 €ro
JUArOHAaJIU U YIOJl MEXIY HUMHU).

Pemath TpeyroJibHUKH.

Pemath nmpakTudecKye 3a1a4M, CBOISAIINECS K
HAXOXXJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
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[IpeobOpazoBanue mogoous.
Metpuueckue
COOTHOIICHHUS
B OKPYXKHOCTH

10

Ilonstue o
npeoOpa3oBaHUU
11oJ100u4.
CoOOTBETCTBECHHEIE
DJIEMEHTBI MO00HBIX
¢uryp. Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP/I,
Teopema

OcBauBaTh NOHsSITHE TPEOOPA30BAHUS TIOTOOMS.
HccaenoBaTh OTHOIICHHE JIMHEHHBIX 3JIEMEHTOB QUTYpP TIPH
npeoOpa3oBaHUU MOA00MUS.

HaxoauThb mpuMepsl TOI00US B OKPYIKAFOIICH
NEHCTBUTEIIBHOCTH.

BbIBOAMTH METPUYCCKHUE COOTHOIICHUS MEXIY OTPE3KaMU
XOPJI, CEKYITUX U KacaTeJIbHBIX C HCIIOIh30BaHUEM
BITMCAHHBIX YTJIOB U TOJIO0HBIX TPEYTOJIbLHUKOB. Pemarth
TeOMETPUICCKHUE 3a1a9 U 331a91 U3 PEATbHOM KU3HU C
UCII0JIb30BAaHUEM TI0JIOOHBIX TPEYTOJILHUKOB

0 TIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeOpeMa O KBaJIpate
KacaTeJIbHOM.
[Ipumenenue B
pelleHun
F€OMETPUUECKUX
3aj1a4
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BexTops!

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BbIUUTAHUE
BEKTOPOB, YMHOKEHUE
BEKTOpa HA YUCJIO.
DOU3NYECKUM U
reOMETPUYECKUMN
CMBICJT BEKTOPOB.
Paznoxenne BekTopa
1o AByM
HEKOJUIMHEAPHBIM
BEKTOPaM.
Koopaunatet
BekTOpa. CralisipHOE
IIPOU3BECHUE
BEKTOPOB, €ro

Hcnosb30BaTh BEKTOPHI KaK HAMPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUECKUN (TTepeMeIlieHUE) U
dbuzndeckuii (Cusia) CMbICITBI BEKTOPOB.

3HaTh onpeeJeHusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YKCJIO, MCCJIeI0BATH
TCOMETPUUECKUN U (PUBUUECKUN CMBICITBI ATHX ONEpaIni.
Pemath reomMeTpuuecKre 3aa4M C UCIOJIb30BaHUEM
BEKTOPOB.

PackyiagbIiBaTh BEKTOP IO JBYM HEKOJJTMHEAPHBIM
BEKTOpPAM.

Hcnoab3oBaTh ckatsipHOE TPOU3BEICHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOICTBA.

BbIuncasiTh cymMMy, pa3HOCTh U CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHsITH CKaJIIpHOE NPOU3BEICHHUE ISl HAXOXKICHHUS
JUTUH ¥ yTJIOB
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IPUMEHEHHE TUISL
HaxOXJCHHUS JUIMH H
yriioB. Pemenue 3anau
C IIOMOLIBIO BEKTOPOB.

[Ipumenenue
BEKTOPOB TUIsL
pelLIeHus 3a1a4
buzuku
JlexkapTOBbI KOOPAMHATHI JlexapToBbI OcBanBaTh NOHATHE NIPSIMOYTOJBHON CUCTEMBI KOOPAUHAT,

Ha ITJIOCKOCTHU

KOOPJMHATHI TOUEK Ha
MJIOCKOCTH.
YpaBHEeHHE TPSMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopaunatel Touek
nepeceyeHus
OKPYXHOCTHU U
IIPSIMOM.

Meton koOpAMHAT ITPU
pelIeHun
F€OMETPUYECKHUX
3a7a4, MPAKTUYECKUX
3a7a4

JIEKapTOBBIX KOOPJAMHAT TOUKH.
BoiBoAMTH ypaBHEHUE MPSAMOI U OKPY>KHOCTU. BhiaeasiTh
MOJIHBIN KBaJIpaT AJIs HaXOXKICHUS [IEHTPA U pajuyca
OKPYXHOCTH IO €€ YpaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXKJIEHUE TOYEK MEPECEUCHUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnosb30BaTh CBOMCTBA YIIIOBOTO KOA(hPHUIIUEHTA MPSIMOM
NIpU PEIICHUH 3a]1a4, ISl ONPEETICHUS PACIIOIO0KEHHS
MIPSIMO.

IIpuMeHATH KOOPIMHATHI IPU PEIICHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a7a4, JIJISl TOCTPOCHHSI MAaTEMaTHIECKUX
MoJeNell peasIbHbIX 33a/1a4 («METO/ KOOPJUHATY).
IHonb30BaThes 111 NOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMUTBHCH ¢ HCTOPHUEH PA3BUTHS TEOMETPUU
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[IpaBunbHbIE
MHOTI'OYTOJIbHUKH. [[nuHa
OKPY>KHOCTH U IUIOIIA/b
Kpyra. Berancienue
IoIaae

[IpaBunbHbIE
MHOT'OYT'OJIbHUKHU.
Yucno O. Inuna
OKPY’KHOCTH, IyTH
OKPY’KHOCTH.

Pannannas mepa yria.

[Lnomans kpyra,
CEKTOpa, CErMeHTa

DopMyIHMPOBATH OIPEICICHUE ITPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCH MOHATHEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOILBIO TPaBUJIbHBIX MHOTOYT'OJIbBHUKOB, ONpPeAe/IsiTh
yucio U, nnuHy nyru u paguannyto Mepy yria. Ilposogurs
nepexoa OT paJuaHHOW MEPBI yIiia K I'paJlyCHOU U
Ha00OPOT.

OmnpeneasiTe MIOAAb Kpyra.

BoiBoauTh ¢opMyJibl (B rpayCHON U paguaHHON Mepe) AJis
JUIMH AYT, IUIOLIAEeH CEKTOPOB U CETMEHTOB.

BbIyucasATh 110maau Guryp, BKIOUYAIOLUUX IEMEHTHI
OKPY>XHOCTH (Kpyra).

HaxomuTh muioniaam B 3aj1a4ax peajaibHOM KU3ZHH

JIBMKEHMS IIOCKOCTH

IlonsaTre o NBMKECHUHA
MJIOCKOCTH.
[TapannenbHbIi
IIEPEHOC, OBOPOT
[IpumeHenue mpu
pelLIeHUN 3a1a4

Pa30upars npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHUS
JBUKCHUSL.

DopMyIHPOBATH OINPEICIICHUS MAPAILICIBHOIO IIEPEeHOCa,
IIOBOPOTAa U OCEBOM CUMMETpUU. BBIBOAUTH NX CBOMCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh 1EHTPHI 1 OCH CHMMETPHIA TPOCTEHIINX UTyp.
IIpuMeHATH MapayIeIbHbIN NEPEHOC U CUMMETPHUIO IIPH
pelIeHnH reOMETPUYECKUX 3a/1a4 (pa30upaTh MpUMEpPHI).
Hcnoab30BaTh i MOCTPOCHUS U UCCIIeIOBaHUM ITU(POBbIE

pecypcehl
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[loBTOpeHue, 06001IEeHNE,
CUCTEMAaTHU3aIM 3HAHUU

[ToBTOpEHUE
OCHOBHBIX OHITUHN U

OnepupoBath NOHATUSIMH: QUTYpa, TOUKA, IpsIMas, Yrod,
MHOTOYTOJIbHUK, PABHOOEPEHHBIA U PABHOCTOPOHHUM
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METOJ0B KypcoB 7—9
KJIacCOB, 0000IIIEHNE U
CHUCTEMATH3aLIHs
3HAHUM.
[Ipocreiimue
rEOMETPUYECKUE
burypsl u ux
cBolicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYMH.
TpeyronbHUKH.
[TapannenbHbie U
NEePIEHINKYIIPHbBIE
psIMBIE.

OKpyX HOCTb U KpYT.
I'eomeTpuueckue
IIOCTPOEHUS. YTIIbI B
OKPY’KHOCTH.
Bnucannsie u
ONMCaHHBIC
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YeThIpEXYTrONbHUKMY.

TPEYroJbHUKH, IPSAMOYTOJIbHBIA TPEYTrONIbHUK, MEIUAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIIEIOrPAMM,
poMO, MPSAMOYTOJIbHUK, KBAJPAT, Tpanelus; OKPYy>KHOCTb,
KacaTeJbHas; paBEHCTBO U M0100Me QUTyp, TPEYrOJIbHUKOB;
NapajyIeIbHOCTh U NEPHEHAUKYJIIPHOCTh MPSAMBIX, YTOJI
MEXAY NPSIMBIMH, CAMMETPUS OTHOCUTENILHO TOYKU U
NpsIMOM; ITTMHA, pacCTOSIHUE, BEJIMYMHA YTJIa, TUIOLAb,
EPUMETP.

Hcnoas3oBath GopMyJibl: iepuMeTpa U II0maIu
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTHU U TUIOLIATAN KpyTa,
00BEMa MPSIMOYTOJILHOTO NapaJijiesienuIea.
OnepupoBaTh NOHATHSIMHU: NIPSIMOYTOJIBHAS CUCTEMA
KOOpPJMHAT, BEKTOP; HCIOJb30BaTh 3TU MOHATHS JUIS
IIPEICTABIICHUS JAHHBIX U PEIICHU 3a4a4, B TOM YHCJIE W3
JPYTUX Y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MIOBTOPEHUE OCHOBHBIX MOHATHUH,
WUTIOCTPALIMIO CBSI3€W MEKIY pa3IMYHBIMU YaCTSIMU Kypca.
Be10upaTte MeTo U1l pelIeHus 3a/1auu.

Pemiate 3aaa4u U3 MOBCEHEBHOU KU3HU
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Brncaudbie
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U OTIMCaHHbIE
YETHIPEXYTOJIBLHUKH.
Teopema ITudaropa u
Hayaia
TPUTOHOMETPHUH.
Pemenue o6mux
TPEYTrOJbLHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanus
IUIOCKOCTH.
JBmxxenus. ITogobue.
Cummerpusi.

I Inomans.
Breruucnenue
rororaaei. I momamau
0TI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI HA
IJIOCKOCTH. BekTophl
Ha MJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB IIO
ITPOI' PAMME

68
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OEAEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHAS 3AIINCKA

B coBpemennom 11upoBOM MHUpE BEpOSITHOCTh M CTATUCTUKA MPUOOPETArOT BCE
OOJIBIITYIO0 3HAYMMOCTb, KaK C TOUKH 3PCHHS IPAKTUICCKUX MPUIIOKECHUN, TaK U KX POJTU
B 00pa3oBaHMM, HEOOXOJAMMOM KaXKJOMY uesioBeKy. Bospacraer umciio mpodeccuid,
IpU OBJIAJICHUM KOTOPBIMH TpeOyeTcs xopornas 0a3oBasi MOATOTOBKa B 00JacTH
BEPOSITHOCTU M CTATUCTUKH, TaKas MOJATOTOBKA Ba)KHA JJIsl TIPOJIOKEHUST 00pa3oBaHUs
U TSl YCTICTITHOW NMPO¢EeCCHOHAIBHOM Kapbhephl.

Kax1p1ii 4estoBeK MOCTOSTHHO MTPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIHMXCS Y HETO
JaHHBIX. A i1 00OCHOBAaHHOTO TPHUHATHS PEIICHHS B YCIOBUSAX HEIOCTaTKa WIIN
n30bITKa MHPOPMAIMKM HEOOXOJMMO B TOM YHCIE XOpOIIOo CcHOpMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

HMIMeHHO MO3TOMY OCTpPO BCTasla HEOOXOJUMOCTH CHOPMHUPOBATH Y 00YHAIOLTUXCS
(GYHKIIMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ce0S B KaueCTBE HEOThEMJIEMOU
COCTAaBIIAIONICH YMEHHME BOCIPHUHHUMATh U KPUTHUYECKH aHAIM3UPOBATH MHGOpPMAIIHIO,
NPE/ICTABIICHHYIO B Pa3IMYHBIX (pOopMax, MOHUMATh BEPOSTHOCTHBIM XapaKkTep MHOTHX
pEaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIC
pACYETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MpPUHIHUIIAMH cOOpa, aHajau3a |
NpEICTaBIEeHUsT JaHHBIX M3 PAa3NMMUHBIX cdep Ku3HH OOIecTBa W TroCyJapcTBa
npuoOmaeT oO0ydyalmuxcsi K OOIIECTBEHHBIM HHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKHN pPa3BUBACT HABBIKM OpraHU3alUMu T1epedopa W Mmoacuéra dYucia
BapUAHTOB, B TOM YHUCJI€ B MPHUKJIAJAHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét marematuueckuii GpyHmaMeHT aiisi GOpMHUPOBAHUS KOMIETCHIIUN B
obnactu wuHpopmMaTHKU M UUPPOBBIX TexHOJMOTUU. [lpM W3ydeHHM CTATUCTUKH U
BEPOSITHOCTA OOOTAIMIAIOTCS TMPEACTABICHUS OOYYAIOMUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS TOHMMAHHUE POJU CTATUCTUKH KAk
UCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOpPMAIMK W  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBMM ¢ JAaHHBIMH TIENISIMH B CTPYKTYpE MPOTPaMMEBI y4eOHOTO Kypca
«BeposSTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIETO 00pa30BaHMs BBIICICHBI CIICTYIONTNE
conepkatenbHO-MeToInueckne JmHun: «[IpencraBieHne MaHHBIX W OMUCATEIbHAS
CTAaTUCTHUKa», «BepoATHOCTH», «IJIeMEHThl KOMOWHATOPUKWY», «BBemeHue B Teopuio
rpadoBy.
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Copnepxxanne nuHuu «lIpencraBieHre AaHHBIX M ONUCATENbHAs CTATUCTHUKA»
CIIY’)KUT OCHOBOM i pOPMHUPOBAHUSI HABBIKOB PabOThI ¢ MH(MOpPMAILIMEH: OT YTCHUS U
UMHTEpHNpeTauud WHGOpMalUyU, MNpPEACTaBICHHOW B Ta0nMIax, Ha JAuarpaMMax H
rpadukax, g0 cOopa, MpEACTaBICHHMS M aHalW3a JAHHBIX C HUCIOJb30BAaHUEM
CTaTUCTHUYECKUX XapaKTepUCTUK CPEAHMX M pacceuBaHusd. Paboras ¢ JaHHBIMU,
oOydaromuecsi ydarcsi CUYUTBIBAaTh M HHTEPHPETUPOBATH JAHHbBIE, BBIJBUTATH,
apryMeHTHUpOBAaTb M KPUTUKOBaTh MPOCTEUIME THUMOTE3bl, Pa3MbIIUIATh HAJ
(akTopamMu, BBI3BIBAIOIIMMHM HW3MEHYMBOCTb, U OLEHHMBATh WX BIUSHHE Ha
paccMaTpUBaeMble BEIMYMHBI U MPOLIECCHI.

NHTYyWTHBHOE MNPEACTABICHUE O CIYYalHOM W3MEHYUMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEN M TEHJEHUUH CTAHOBUTCS MOTHUBHMPYIOLIEH OCHOBOW ISl U3y4YEHMUS
TEOpUHU BeposiTHOCTEH. bonbioe 3HaueHe UMEIOT MPaKTUYECKUE 3a/1aHMsl, B YACTHOCTH
OTIBITHI C KJIIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MPaBIONoJ00Ms CIy4aiflHOTO COOBITHS.
[Ipu n3yuenuun ydeOHOro Kypca oOydaroniuecs: 3HaKOMSITCS ¢ MPOCTEHIIMMH METOIaMHU
BBIUMCIICHUSI BEPOSITHOCTEW B CIy4YallHBIX JKCIEPUMEHTAaX C PaBHOBO3MOXKHBIMU
AJIEMEHTApHBIMU HMCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIOMIMMU CTABUTH U
pemiath Oosiee clioKHBIE 3a1aud. B y4eOHbINH Kypc BXOIAT HadajdbHbIE MPECTABICHUS
O CIIy4ailHbIX BEJIMYMHAX M UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYalolUXCsl  C
MHOXECTBAMH U OCHOBHBIMHU OIEpAlUSIMU HaJ MHOXECTBAMH, PacCMaTpPUBAOTCA
OpuUMEphl MPUMEHEHUs Ui PEIIeHUs 3aJad, a TaKKe HCIOJb30BaHUS B JPYTHUX
MaTEMaTHYECKUX KypcaxX U yueOHBIX MTPEeIMETaXx.

B 7-9 xmaccax wusydaercss y4deOHBIM Kypc «BeposSTHOCT W CTaTUCTHUKa», B
KOTOpPBIM BXOAAT paznensl: «lIpencraBieHne NaHHBIX W ONMCATENIbHAsT CTATUCTHUKAY,
«BeposTHOCTEY», «DNEeMEHTH KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OOmiee YMCIO YaCcOB, PEKOMEHJOBAHHBIX [IJII HW3YYECHHsS y4eOHOro Kypca
«BeposTHOCTB 1 cTaTucTUKa», — 102 vaca: B 7 knacce — 34 ydaca (1 yac B Heneno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 knacce — 34 yaca (1 yac B Henento).

COJEPKXAHUE OBYUYEHUA

7 KIIACC

[IpenacraBnenre OaHHBIX B BUAE TaOnuil, guarpamm, rpadukoB. 3amnojHEHHE
Ta0JIuUl, YTEHUE U MOCTPOCHHUE AHarpaMm (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Utenue rpadukoB pealibHbIX mpolieccoB. M3BineueHue uHbOpMalnuu U3 HUArpaMM U
Ta0JIUI, UCTIOIb30BAHUE U UHTEPIPETAIIUS TaHHBIX.
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OnucartenbHas CTaTUCTUKA: cpeaHee apu(MeTHYecKoe, MeAHaHa, pa3Max,
HauOoJbIlIeE W HAaWMEHbIIEEe 3HAYeHUs Ha0opa YMCIOBBIX JaHHBIX. [Ipumeps
CIIy4alHOM U3MEHYUBOCTH.

Cny4aitHbIil SKCIEpUMEHT (OIBIT) U cllydaliHOe coObITHE. BeposTHOCTh U YacToTa.
Poibp ManoBeposTHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUM B IPUPOJIC U B OOIIECTBE.
MoHeTa u urpajgbHas KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, Bepunna, pedpo. Crenens BepuinHbl. Yucio pédep U cyMMapHasi CTENCHb
BepiuH. [IpeacraBnenue o ceszHoctu rpada. Llenu u nukiel. [Tyt B rpadax. O6xon
rpada (sinepoB nyTh). [Ipencrasnenue 06 opueHTHpoBaHHOM Tpade. Permenue 3agau ¢
oOMOIIbI0 rpadoB.

8 KUIACC

[IpencraBnenue naHHBIX B BUJIE TaOJUII, TUarpaMM, rpad)uKoB.

MHOK€eCTBO, 3JIEMEHT MHOKECTBA, MOJMHOXXECTBO. Onepaiuu HaJl MHOKECTBAMMU
oObeMHEHNE, TepecedeHue, aonoiaHeHue. CBoiicTBa omepanuii HaJ MHOXXECTBAMU:
NEPEMECTUTENIBHOE, COUETATENIbHOE, paclpeleIUTENbHOE, BKIIFOUeHUs. Vcnonp30Banme
rpaduueckoro MpejCcTaBiICHUS MHOXECTB [JIsi OMHCAHHUS peajbHBIX MPOLECCOB U
SBJICHUH, IPU PEILICHUH 3a]1a4.

N3mepenue paccemBaHusl JaHHbIX. Jlucnepcwss M CTaHOAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma paccenuBaHus.

DnemeHTapHbIe COOBITHS cllydaiiHoro ombiTa. Cinyuaiinble coObiTUA. BepositHOCTH
coObITHil. OMNBITBI C PAaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COObITUSIMU. CryualHbIN
BbIOOD. CBS3b MEXKIYy MaJOBEPOSTHBIMU M MPAKTUYECKH JIOCTOBEPHBIMU COOBITHSIMHU B
pupoe, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€peBbEB: €AMHCTBEHHOCTh IYTH, CYILECTBOBAHUE BHUCSIYEH
BEPIINHBI, CBSI3b MEXY YHCIOM BEpIIMH W 4ucioM pédep. [IpaBuimo ymMHOXKEHHS.
Pemenue 3ama4 ¢ moMomibio rpados.

[IpotuBononoxkueie coObiTHs. Juarpamma Jitniepa. OObeIMHEHHE U MIEPECEUCHUE
coObrTrii. HecoBmecTHbie coObITHS. DopMmylia CIOXKEHHUS BEPOSTHOCTEH. ¥YCIOBHAs
BeposTHOCTh. [IpaBunmo ymuoxenusi. HesaBucumbie coObitusi. IlpencraBnenue
JKCIIEpUMEHTa B BUAEC JAepeBa. PemeHwe 3amad Ha HAXOXKIEHUE BEPOSITHOCTEW €
MMOMOIIBIO JIEPEBa CIYyYANHOI0 SKCIIEPUMEHTA, AuarpaMm Diiiepa.

9 KIIACC

[IpencraBnenne JaHHBIX B BUJE TaOJIHI], quarpamm, rpadukoB, UHTEPHpPETALIMS
NaHHbIX. UTeHue 1 mocTpoeHue Tabnil, TuarpaMm, rpaduKoB MO peaibHbIM TaHHBIM.
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IlepectanoBku u dakrtopuan. CodeTaHus W 4YUCIO co4yeTaHUU. TpeyrojbHHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIB30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BepoATHOCTh. CiyyallHbII BBIOOp TOYKM U3 GUIYpHl  Ha
IIJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Yenex u Heygawa. Cepust UcCnbITaHUM 10 mepBoro ycnexa. Cepus
ucneiTannii bepuymm. BepostHocTH coObITHIA B cepun UcTibITaHU bepHyim.

CiyuaiiHass BeJIMYMHA W pacOpesieieHue BEPOSTHOCTEW. MaremaTuueckoe
oXuzaHue u aucrepcus. [Ipumepsl MaTeEMaTUYECKOr0 0KUIAHUSA KAK TEOPETUYECKOT O
CpeHEero 3Ha4YeHUs BEIMYMHBL. MareMaTudecKoe OXUIAAHUE U JUCIEPCUs CIIy4alHOU
BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyium».

[lonsitue o 3akoHe OonbIIMX yucend. V3MepeHue BeposSTHOCTEH C MOMOUIBIO

4acToT.

Posb u 3HaueHKE 3aKOHA OOJIBIINX YKCEN B IPUPOAE U OOIIECTBE.
HPEAMETHBIE PE3YJIBTATDBI

[IpenqMeTHBIE pE3yNbTATBl OCBOCHHS NPOTPaMMBbI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kiacce:

Yurate uH(OpMaIuUIO, TPEACTaBICHHYIO B TaOiWIax, Ha JUarpaMmax,
NPENCTaBIsATh JaHHbIe B BUAEC TaOJHI, CTPOUTH JHArpaMMbl (CTOJIOMKOBBIE
(cTonb4aThie) U KPYroBbIE) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh U UHTEPIPETUPOBATH PEAIbHBIE YHCIIOBBIE JAHHbBIE, MPECTABICHHbBIC
B Ta0JIMIaX, HA AUarpaMmax, rpadukax.

Ncnonp3oBaTh 151 ONMCAaHUS JAaHHBIX CTATHCTHYECKUE XAapPAKTEPUCTUKU: CPEIHEE
apuMeTHIeCcKoe, MeInaHa, HanboJbIIee M HANMEHbBIIIEE 3HAYCHUS, pa3MaXx.

NmeTp mnpeacraBieHMe O CIy4alHOM MW3MEHYMBOCTHM HA IpUMEpax LEH,
bu3nuecknx BEIMYMH, AHTPOMOMETPHUYECKUX JaHHBIX, HMETh IMPEJACTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS TIPOrpaMMBl y4eOHOrOo Kypca K KOHITY
oOydeHus B 8 Kiacce:

N3Bnekars u npeoOpa3oBbIiBaTh MHPOPMAIUIO, TIPEACTABICHHYIO B BHUJI€ TaOJMHII,
auarpamm, rpauKoB, MPECTaBIATh JaHHBIE B BUJI€ TaOIUI, JUarpamm, rpadukos.

OnuceiBaTh [aHHBIE C TIOMOLIBPIO CTAaTUCTHYECKUX T[OKa3aTeNel: CpeaHux
3HA4YeHUI U Mep paccenBaHus (pa3Max, JUCIEPCHUS U CTaHJIApPTHOE OTKIOHEHUE).
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HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUIH M YacCTOTHI COOBITHUI, B TOM YHUCJIE IO
pe3yabTaTaM U3MEPEeHUN 1 HaOIIOACHUH.

HaxoauTe BEpOSITHOCTH CIIy4allHbIX COOBITHMM B ONbBITAX, 3HAas BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonb3oBaTh rpapuyeckue MOJEIU: JEPEeBO CIYYalHOIo JKCIEPUMEHTA,
qyarpamMMbl DWjiepa, YMCIIOBast IpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IMOAMHOXECTBO, BBIIIOIHATH OIEpPALUU
HaJ MHOXKECTBaMHU: 00bEIMHEHUE, NTEPECCUCHHE, TOTIOJHEHUE, TIEPEUUCIIATh JIEMEHTbI
MHOKECTB, IIPUMEHATH CBOWCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduyueckoe Mpe/ICTaBICHUE MHOXKECTB M CBSI3€d MEXKIYy HUMH
JUI ONMCAHMs IPOLECCOB U SBICHUW, B TOM YMUCJE NPU PEUICHUM 3a7ad U3 APYTUX
y4eOHBIX TPEAMETOB U KYPCOB.

[IpenmeTHBIC pPE3yJabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiacce:

W3BnekaTe U mpeoOpa3oBbIBaTh HMHOOPMAIMIO, MPEICTAaBICHHYIO B PAa3JIMYHBIX
UCTOYHUKAX B BHUJAE TaOJMll, AUAarpamm, rpapukoB, MNPEICTaBIATh JIaHHBIE B BHJE
TaOIMII, JUArpaMMm, TpaduKoB.

PemaTte 3amaum  oOpraHuM3OBaHHBIM IMEPeOOPOM BApUAHTOB, a TaKKe c
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp3oBaTh onucaTEIbHbIE XapaKTEPUCTUKH JJISI MACCUBOB YHCIIOBBIX JIaHHBIX,
B TOM YHCJIE CPEITHUE 3HAUYCHUSI U MEPBI pACCEUBAHUS.

HaxomuTe 9acTOThl 3HAYEHUW W YAaCTOTHI COOBITHS, B TOM YHCJE TOJB3YACH
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPECHUN U HAOTIOACHH.

HaxoauTe BEpOSITHOCTU CIy4allHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM YHUCIIE
B OMNBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSAX UCIIBITAHUHA 10
IIEPBOr0 yCIiexa, B CEpUsAX UCHbITaHU bepHymm.

NmeTp npencraBaeHue 0 CIyd4aiiHOM BEJIMYMHE U O PACHPEAECIEHUH BEPOSITHOCTEM.

Nmers mpencraBieHWE O 3aKOHE OOJBIIMX YHCET KAk O IMPOSBICHUH
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHUCENT B
MIPUPO/JIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumMeHoBaHue pasena  KoTHuecTso OCHOBHOE cOnepKaHUE OcHOBHBIE BUJIBI JIEATEIILHOCTH 00yUYarOIIuXCs
(TeMsl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 OcBauBaTh CNOCOOBI TIPE/ICTABIICHUS
[IpencrapieHne TaHHBIX B
CTATHCTHYECKHUX JAHHBIX U YHCIIOBBIX MACCUBOB C
tabnunax. [Ipaktnueckue
TTOMOIIBIO TAOJIHUI] ¥ TUarpamMM C UCTIOJIb30BaHHEM
BBIYHCJICHUS 110 TAOJIUIHBIM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (IeMorpaduuecKkue
JTaHHBIM. V3BJICUeHHE 1 -
JAHHBIC, TPOU3BOICTBO MMPOMBIIUICHHON 1
WHTEPIIPETAINS TAOJIHIHBIX . .
CCIIbCKOXO3SMCTBCHHOM MPOTYKIINH, OOIIICCTBCHHBIC
naHHbIX. [IpakTHYeckas )
Y IPUPOJIHBIE SIBIICHU).
paboTta «Tabmuipny. PHpOA . .
Tpadiueckoe MpeICTABICHHE H3y4yaTh MeTOaBI pabOTHI C TAOTUYHBIMU U
rpaduuecKuMU NpeICTaBICHUSIMU JAHHBIX C
JAHHBIX B BUJE KPYTOBBIX,
MOMOIIBIO0 IIUPPOBBIX PECYPCOB B XOJI€
CTOJIOUKOBBIX (CTOI0YATHIX) pI0 LHGp peeyp a
MPaKTUYECKUX paboT
nrarpaMm. Urtenue u
MOCTPOCHHE TUArpamM.
[Tpumepsr femorpapuaecKux
JUarpaMM.
[MpakTuyeckas pabora
«JlmarpaMmMbD»
OnucaTtenpHas CTATHCTHKA 8

Yucnossie Habopwl. CpegHee
apupMeTHIEeCKOe.
Menauana yncioBoro Habopa.

OcBauBaTh NOHSTHSA: YHCIIOBOM HAOOp, Mepa
LHEHTPaIbHON TEHAEHIIUH (MEpa LIEHTPa), B TOM YUCJIIE
cpeaHee apupMeTHIEeCcKoe, MEuaHa.

124



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

Y CTONYHUBOCTh MEIUAHBI.
[Ipaktuueckas pabora
«CpenHue 3Ha4CHUs.
HauGonwinee nu HaumeHsbIee

SHAYCHUA YU CIIOBOI'O Ha6opa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKHUE TAHHBIE C IOMOIIBIO
cpelnHero apuMeTHIecKoro U Meuanbl. Pemarp
3a/1auu.

HN3y4yaTh CBOMCTBA CPEAHUX, B TOM YUCIE C
MOMOIIBIO0 IUPPOBBIX PECYPCOB, B XO/I€
NPAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HANOOJIbIIIEEC U HAMMEHBIIIEE
3HAYCHUS YUCIIOBOT'O MACCHBA, pa3sMax. Pemiatnb
3aJavdM Ha BBI60p croco0a onucaHus JaHHBIX B
COOTBCTCTBHH C HpPIpO,Z[Oﬁ JaHHBIX U OCIISIMHA
HCCIICAOBaHUA

CnyqaﬁHa;I U3MCHYHUBOCTD

CrnydaiiHast ”3MEHYMBOCTh
(mpumepsr). YacToTa

3HAUYCHUM B MAaCCHBE JaHHBIX.

['pynmuposka.

['uctorpammsi.
[IpakTuyeckas padora

«Crny4aiiHasi U3MEHYUBOCTbY

OcBauBaTh NOHSATHS: YACTOTA 3HAUCHUN B MACCUBE
JTAHHBIX, TPYNIUPOBKA IAHHBIX, THCTOrpaMMa.
CTpouTh 1 AaHAJIU3UPOBATH TUCTOIPAMMBI,
noAOUPATh MOAXOSIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTthb rpauieckue MpeICTaBICHUS Pa3HBIX
BHUOB CIIY4allHOW U3MEHYMBOCTH, B TOM YHCIIE C
MTOMOIIIBIO IIU(PPOBBIX PECYPCOB, B XOJIE
MPAKTUYECKON pabOThI
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Beenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[Ipencrasnenue 3amauu c
nomolieto rpaga. CreneHp
(BaJICHTHOCTH) BEpPILIUHBI.
Yucino pédep u cyMMapHas
cTeneHb BepmuH. Llens u

OcBauBath nousiTus: rpad, BepunHa rpaga, pedpo
rpada, creneHb (BaJlEHTHOCTb BEPILUHBI), LIETIh U LUKIL.
OcBauBaTh NOHATHA: YT B rpade, 3ilJIepoB NyTh,

o0xoJ rpada, OpueHTUPOBAHHBIN Tpad.

Pematn 3aJav9M Ha ITIOUCK CYMMBbI CTEIICHEH BCPIIUH

k. [1yTe B rpade.
[IpencraBienne o CBI3ZHOCTH
rpada. O6xox rpada (itnepon
nyTh). [IpencraBnenue 06
OpPUEHTHPOBAHHBIX rpadax

rpada, Ha mouck obxona rpada, Ha MOUCK MyTell B
OpPUEHTHPOBAHHBIX rpadax.

OcBauBaTh cnoco0bI MIPEICTABICHUA 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C TOMOIIBIO0 IPadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE 1IeTIH, (PYHKIIMOHATIBHBIE COOTBETCTBHUSA)
Ha IpUMepax
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BeposTHOCTH M yacToTa 4 City4aiiHbIil OBIT U o . .
. - OcBauBaTh NOHATHUSA: CIIYYAWHBIN ONBIT U CIy4ailHOE
CIIy4alHOT'O COOBITHS ClIy4yaiiHOE COOBITHE.
BeposTHOCTb 1 HacToTa coObITHE, MaJIOBEPOATHOE u MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.
coobITus. Posb
MAJIOBEPOSTHBIX H HN3yyaTh 3HAYMMOCTH MaJIOBEPOSITHBIX COOBITHI B
MPAKTHHECKH T0CTOBEPHBIX MPUPO/JIC U OOIIECTBE HAa BaXKHBIX MPUMeEpax (aBapuu,
COOHLITHIT B TIPHPOJIE H B HECUYACTHBIE CIIy4au, 3alI1uTa MepCOHAIbHON
o6mectse. MoneTa 1 uH(popMaiuu, nepenayda JaHHbBIX).
HrpasIbHast KOCTh B TCOPHH HN3y4aTh poJib KJIACCUYECKUX BEPOSITHOCTHBIX MOJICNICH
BEPOATHOCTEH. (MOHeTa, UrpajbHas KOCTh) B TEOPUH BEPOSTHOCTEH.
HpaKTquc[(a;I pa60Ta HaﬁJIlOZIaTb H U3y4YaTb 4aCTOTy COOBITHI B IMPOCTBIX
«YacToTa BBIACHUS OPIIay HKCIIEPUMEHTAX, B TOM YHCJIE C TOMOIIBIO [IU(PPOBHIX
pPECYpCOB, B XOJI€ MPAKTUIECKON pabOThI
O6o0menmue, S IIpesicTaBieHNE TAHHBIX. IToBTOPATH H3yUYECHHOE ¥ BLICTPAUBATDH CUCTEMY
CUCTEeMAaTH3allMs 3SHAHUH OnucareipHast CTATUCTHKA. SHAHUIA.
BepostHOCTH CllydaliHOTO
5 PemaTthb 3aga4m Ha IpEACTAaBICHUE U ONIUCAHUE
COOBITHA
JTAHHBIX C MIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:xnaTh NpuMepbI CIYIAHBIX COOBITHIH,
MaJIOBEPOSATHBIX U IPAKTUYECKHU JOCTOBEPHBIX
CIIy9aifHBIX COOBITHI, HX POJIH B IPUPOJIC U KU3HH
YeJI0BeKa
OBUIEE KOJIMYECTBO 34
YACOB IIO
[TPOTPAMME
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8 KVIACC
HanMeroBanme pasnena  KoluuecTso OcHOBHOE conep:KaHue OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00 y4aromuXcs
(Tembl) Kypca 4acoB
[ToBTOpEeHue Kypca 4 [IpencraBienue TaHHBIX.

7 Kj1acca

OnucarenbHasi CTATUCTHKA.
CnyyaiiHasi ”BMEHYUBOCTb.
Cpennue uncinoBoro Habopa.
Crnyyaitabie COOBITHSI.
BeposATHOCTH U 4aCTOTHI.
Kiaccuueckue mozienu Teopun
BEPOSITHOCTEN

MOHCTA N UrpajibHasd KOCTb

IToBTOPATH U3YyUYECHHOE U BHICTPAUBATH CUCTEMY
3HAHWUU.

PemaTh 3aaum Ha NpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MOMOIIbIO U3YYEHHBIX XapaAKTEPUCTHK.
PemaTthb 3aga4m Ha IpeACTaBICHUE FPYNITUPOBAHHBIX
JAHHBIX U OMHUCAHUE CITyYaWHOW U3MEHYHUBOCTH.
PemaTthb 3aga4m Ha oNpeiesICHHE YaCTOThI CIIy4alHbBIX
COOBITHI, 00CYXKIEHUE TPUMEPOB CIyYalHbIX
COOBITHI, MAJIOBEPOATHBIX U MPAKTHUYECKH
JIOCTOBEPHBIX CIyYalHBIX COOBITHM, UX POJIH B
NPUPO/JIE U KU3HU YEJIOBEKA

OnucareiapbHag CTATUCTUKA.
PaccenBanne manHBIX

Otkionenus. Jlucnepcus
YUCJIOBOTO HAbopa.
CranpapTHOE OTKIIOHEHHUE
YHCJIOBOTO HAabopa.
JlnarpamMmbl paccenBaHHUs

OcBauBaTh NOHATHS: JUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJIb30BaTh O3TH XaPAKTCPUCTHUKH JIJIA
OIINCAaHUA PAaCCCUBAHUA JAHHBIX.

BBII[BI/IFaTb runoTe3nl 00 OTCYTCTBHUH HUJIW HAJIINYHWHU
CBA3H I10 AuarpaMmam pacCCruBaHUA.

CTpOHTb AuarpaMmbl paCCCUBAHUS 110 UMCIOIINMCA
JaHHBbIM, B TOM 4YHCJIC C IIOMOIIBIO KOMIIBIOTCPA
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MHoXkecTBa

MHOX€CTBO, HOJIMHOKECTBO.

Onepanuy HaJi MHOXECTBAMU:

o0beIMHEHUE, TIEpeceUeHuE,
noronHeHue. CBoHCTBa
ornepanyi Haj
MHOKECTBAMU:
NepEMECTUTEIIBHOE,
coueTaTeNnbHOE,
pacrpeeuTebHOE,
BKuTrOUeHUs. ['paduueckoe
MPEJCTABICHNE MHOYKECTB

OcBauBaThb NOHATHUSA MHOXECTBO, 3JICMCHT
MHOXECTBA, IIOAMHOXKECTBO.

BbInoaHsATH onepamuu HaJl MHOKCCTBAMM:
O6T>€I[I/IHGHI/IC, MEpEeCCUYCHUC, NOIMMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: NMEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIINTCIIbBHOC, BKIIFOUCHUSI.
Hcnoan3oBarhb I‘pa(i)I/I‘ICCKOG MpCaACTAaBJICHUC
MHOJXCCTB IIPpU OIMMHUCAHHUHN PCAJIBHBIX ITPOICCCOB U
HBHCHHﬁ, IMpH pCIICHUH 3a1aY U3 JPYTUX y‘le6HBIX
npecaMeTOB U KYPCOB
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BeposTHOCT citydaiiHOro

COOBITUSI

DNeMEeHTapHbIE COOBITHS.
Cnyyaitabie COOBITHS.
bnaronpusrcTByromue
3JIEMEHTapHbIE COOBITHUS.
BepositHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMHU.

Crny4alinblil BEIOOD.
[Ipaktuueckas padora
«OnpITHl C
PaBHOBO3MOXHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4ailHoe cOObITHE KaK COBOKYIHOCTh
0JIaroNpUsATCTBYIOLIUX 3JIEMEHTAPHBIX COOBITHIH,
pPaBHOBO3MOKHBIE AJIeMeHTapHbIe coObITHS. PemaTh
3a/1a4M Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITUM 11O
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI CITy4aiiHOTO
OTIBITA.

Pemath 3aga4m Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHI B OIBITaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMHU COOBITUSIMU, B TOM YHUCJIE C
IIOMOIIBIO KOMIIBIOTEPA.

QJICMCHTAPHBIMHU COOBITHSIMM

IIpoBoauTh M M3y4aTh ONBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU
(c UCTIOJIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJICNICH) B XOJ€ TPAKTHIECKON pabOThI
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Beenenue B Teoputo rpados

Hepeso. CBoiicTBa fepesa:
€IMHCTBEHHOCTD ITYTH,
CYLIECTBOBAHUE BUCAYEH
BEPIIMHBI, CBA3b MEXKIY
YHMCJIOM BEPIIMH U YUCIOM
pé6ep. IIpaBuino yMHOXKEHHS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 1uKIia,
BUCAYasl BepluuMHa (JIMCT), BETBb JEpeBa, MyTh B
JepeBe, TUaMeTp JepeBa.

HM3yuyaTh cBOMCTBA I€pPEBA: CYLIECTBOBAHUE BUCSYEH
BEPIIMHbI, EAMHCTBEHHOCTh IMYTH MEXAY JBYMS
BEPIIMHAMM, CBSI3b MEK/y YMCIOM BEPLIMH U YHCIOM
péoep.

PemiaTh 3a1a4M Ha MOUCK U NEPEUYHCIICHUE MTyTel B
JIepeBe, OINpeesICHUE YUCia BEpIIUH Wik pédep B
nepeBe, 00X0j] OMHAPHOTO JAepeBa, B TOM YHCIIEe C
MPUMEHEHHEM IIPaBUJIa YMHOKEHUS

Crnydaiinble COOBITHS

[IpoTuBOIONOKHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHne U IepeceucHue
coObITHil. HecoBmecTHbIE
cobbiThs. dopmyia croKeHus
BeposTHOcTel. [IpaBuio
YMHOKEHUS BEPOSITHOCTEM.
VYciioBHasE BEPOSITHOCTb.
HesaBucumsie

OcBauBaTh NOHATHSA: B3aUMHO ITPOTUBOIIOJIOKHBIE
COOBITHSI, OTlepalluu HaJ COOBITUSIMH, O0BETUHEHNUE U
nepecedeHue coobITUH, Aruarpamma diinepa (Ditnepa—
BeHHa), COBMECTHBIE U HECOBMECTHBIE COOBITHS.
H3yuaTh TeopeMbl 0 BEPOATHOCTH 00BETUHEHUS

JBYX COOBITUH ((OPMYITBI CIOKEHHUS BEPOSTHOCTEH ).
PemaTh 3aa4u, B TOM YHCIIe TEKCTOBBIE 3a/1auyl Ha
OTIpEJICIICHUE BEPOSTHOCTEN OOBETMHEHHUS U
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COOBITHS. IIpencraBnenune
CJIy4alHOIO DKCIIEPUMEHTa B
BUJIE JepeBa

nepecevyeHus COObITUI C TOMOIIBIO YUCIOBOU MPSMOiA,
nuarpaMmm Jitiepa, GOopMyIibl CI0XKEHUS BEPOSTHOCTEN.
OcBauBaTh  NOHATHA:  NPaBWIO  YMHOXKEHHUS
BEPOATHOCTEH, YCIIOBHAs BEPOATHOCTb, HE3aBUCUMBIEC
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.

N3yuaTh cBoiicTBa (OINpeiesieHrs ) He3aBUCUMBIX
COOBITHIA.

PemiaTe 3a1a4m Ha onpeesieHue U UCIIOJIb30BaHUE
HE3aBUCUMBIX COOBITHH.

Pemate 3a1a4M Ha NOWUCK BEPOATHOCTEW, B TOM

qUCJIC YCIOBHBIX, C HCIIOJBb30BAHHUCM JOCpPCBaA
cnyqaﬁﬂoro OIIbITa
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O06o06menue,
CUCTEMaTHU3aUs 3HAHUU

[IpencraBnenue qaHHBIX.
OnucarenbHasi CTATUCTHKA.
I'padwsl. BepositHOCTH
CIIy4alHOT'O COOBITHSI.
OneMeHThl KOMOUHATOPUKHU

IToBTOpPATH U3YyUYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUH.

PemaTs 3a1auun Ha PEACTABICHUE U ONMCAHUE
JIAHHBIX C MIOMOIIbI0 U3YYEHHBIX XapaKTEPUCTHUK.

PemaTs 3agaum ¢ npumenenueM rpagos. Pemarts
3a/1a4¥ HA HAXO0XKJCHUE BEPOATHOCTHU CIIy4alHOTO
COOBITHSI IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B
TOM YHCJIE B ONIBITAX C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUsIMU. PemaTs 3a1a4u Ha
HAXO0XJCHUE BEPOATHOCTEN OOBEIUHEHUS U
nepecedeHns COOBITHI, B TOM YUCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpapUUECKUX NPEICTABICHUN U
JIepeBa CIIy4aliHOro OIIbITA.

PemaTthb 3a7a4um Ha niepevynciIcHue KOMOMHAITUN
(uncia mepecTaHoBOK, YUCJIa COYETAaHU), Ha
HaXO0XXJICHUE BEPOSITHOCTEH COOBITHM C
MPUMEHECHHEM KOMOMHATOPUKH, B TOM YHCJIE C
WCII0JIb30BaHUEM TpeyroiabHuka Ilackans

OBILEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

34
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9 KUIIACC
OcHOBHOE conepKaHue OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4aromuXcs
HaumenoBanue paznena KonudecTBo
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX.

& Kjacca

OrmmcareipHast CTATUCTHAKA.
Onepanuu Hal COOBITUSMH.

HezaBucumMocTh COOBITHI

IToBTOpPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
3HaAHUH.

Pemats 3a1aumn Ha NpEACTABICHUE U ONMCAHUE
JTaHHBIX.

PemaTthb 3a7a4M Ha HAXOXKJICHUE BEPOSITHOCTEN
OOBEMHEHUS U TIEpEeCeUeHUsl COOBITUM, B TOM UHUCIIE
HE3aBUCHUMBIX, C UCTIOJIb30BaHUEM IpaduyeCcKux
MPEJICTABICHUN U JIEpEBa CIIyYaHOIrO OIbITA.
PemaTthb 3a7a4um Ha niepevynciIcHue KOMOMHAITUN
(uncia mepecTaHOBOK, YKCiia COYETaHU), Ha
HAXO0XJICHHE BEPOSITHOCTEH COOBITUI C
npUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIE C
WCIIOJIb30BAHUEM TpeyroibHuka [lackans
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DnemMeHThl KOMOMHATOPUKHU

ITepecranoBku. dakropuai.

CoueraHns u YHUCIIO0
COYETaHUM. TpeyroabHuK
[Tackas. IIpakTuueckas
paboTta «Bpruucnenue
BEPOSATHOCTEN c
UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUS, YIOPSAIOUYCHHAs Mapa, TPOHKa 0OBEKTOB,
IIEpEeCTaHOBKA, (paKTOpUAJI YUCIIA, COUYETAHHUE, YUCIIO
coueTaHuM, TpeyronbHuk [lTackass.

PemaTe 3a1a4m Ha IEPEYUCIICHUE YIIOPSAOYEHHBIX
nap, TpoekK, [IEPEUHUCIICHUE IIEPECTAHOBOK U
COYETaHUU DJIEMEHTOB PA3JIUYHBIX MHOKECTB.

KOMOMHATOPHBIX (DYHKIIHIA
AJIEKTPOHHBIX TAOJIUI»

PemaTh 3agaumM Ha IPUMCHCHHUE YKCIIa COYCTAHHM

B anrebpe (cokpaméHHoe YMHOXKEHHE, OWHOM
HproToHa).

Pemiath, mpuMeHsisi KOMOMHATOPUKY, 3aJauyd  Ha
BBIYHCIICHUE BEPOSITHOCTEH, B TOM YUCIIE C TIOMOIIBIO
AJICKTPOHHBIX TAOJIHUI] B X0JI€ MPAKTUYECKON pabOThI

['eomeTpurueckas
BEPOATHOCTH

I'eomeTrpuueckas
BEpOATHOCTh. CiiydailHblil
BBIOOD TOYKHU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTpE3Ka, U3
JyTU OKPYKHOCTHU

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSITHOCTH.
PemaTe 3a1a4mn Ha HAXOXK/IECHUE BEPOSITHOCTEN B
OTIBITaX, MPEJACTABUMBIX KaK BHIOOP TOUECK U3
MHOTOYTOJIbHUKA, KpyTa, OTPE3Ka UIu AyTH
OKPY>KHOCTH, YHACIIOBOT'O MMPOMEKYTKA
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Hcnpeiranusa bepaymim

HcneiTanue. Ycnex u
Heyaaya. Cepusi UCTIBITAHUN
J10 TIEPBOTO yCHEXa.
Hcneitanus bepryiu.
BepositHocTH coObITHI B
CEpUU HUCTIBITAHUH
bepuymm. IlpakTnueckas
pabota «McnbiTaHus
bepnymnn»

OcBauBaTh NOHATHSA: UCIIBITAHUE, YIIEMEHTAPHOE
coObITHE B HCHBbITAaHUU (YCIIEX U HEylaya), cepus
UCIIBITAHUM, HACTYIUICHHE IIEPBOT0O ycrexa
(neynaum), cepust ucnbitanuii bepuymnnu. Pemarh
3a/1a4M Ha HAXO0XKJICHUE BEPOATHOCTEN COOBITHIA B
CepUU UCTIBITAaHUH 10 IEPBOTO yCIexa, B TOM
quclie ¢ MPUMEHEHUEM (HOPMYIIbI CYMMBI
reOMETPUYECKOM MPOTPECCU.

PemaTh 3aga4u Ha HAXOXKIEHHUE BEPOSITHOCTEM
AIIEMEHTAPHBIX COOBITUN B CEPUM UCTIBITAHUN
bepnyiim, Ha HAX0XKIEHUE BEPOSITHOCTH
OINPEEIEHHOIO YUCa YCIIEX0B B CEPUH UCIIBITAHUI
bepnymm.

HN3y4aTh B X0/1€e NPAKTHYECKOIl padoThI,

B TOM YHCJIE C MOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBa BEPOSATHOCTH B CEpPUM MCIBITAHUN
bepnyinu
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CityuaiiHasi BeTMYMHA

CiyyaiiHasi BeIMYMHA U

pacnpeneseHue BEpOSITHOCTEN.

MatemaTuueckoe OXKuJIaHue U
JIUCTIEPCUS CIIy4YalHOU
BeJIMUMHBI. [IpumMepsl
MaTEeMaTUYECKOI0 OXKHUJaHUS
KakK TEOPETUYECKOT O
CpPEIIHETO 3HAUCHUS
BEJIIMYUHBIL.

Ilonsarue o 3akoHe OOIBIINX
yucein. M3mepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [I[pumeHeHne 3akoHa
OOBIINX YHCET

OcBOMTH NOHATHA: CITyYaliHAs BEIMUMHA, 3HAUCHUE
CJIy4aliHOM BEJIIMYMHBI, PACIIPEACICHUE BEPOATHOCTEN.
M3yuyath 1 00CyKI1aTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYaHBIX BEJIMUYUH (POCT, BEC
YeJI0BEKa, YUCIECHHOCTh HACEJICHUS, IPyTrue
M3MEHUMBBIE BEJIMYMHBI, PACCMATPUBABIINECS B KypcCe
CTaTUCTHUKH ), MOJICJIbHBIX CITy4YalHbIX BEJIUYUH,
CBSI3aHHBIX CO CIIy4allHBIMU OmbITaMu (OpocaHue
MOHETBI, UTPAJTLHON KOCTH, CO CIIyYalHBIM BHIOOPOM H
T. IL.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OXKUIAHUE
CJIy4yallHOM BEJIMYMHBI KaK TEOPETUUECKOE CpEHEE
3Ha4YE€HUE, JUCTIEPCUS CITyYallHOW BEIMYMHBI KaK
aHaJIOT IUCTIEPCUU YHCIIOBOrO Habopa.

Pemathb 3a1a4m Ha BEIYMCIIEHUE MATEMATUYECKOTO
OXKUJaHUA U JUCTIEPCUM JUCKPETHOM CITyYallHOU
BEJIMYUHBI 110 3aJAHHOMY PaclpeieIeHUI0, B TOM
YUCIIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESMH.

3HAKOMMTBHCS C MAaTEMaTUYECKUM OKUJAHUEM U
JACTIEPCUEH HEKOTOPBIX PACIPEAEIEHUM, B TOM YHCIIE
pacnpeiesieHus CIy4YalHON BEJTMYHUHBI «YUCITIO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIINXCS
CJIyYalHBIX OIBITAX KAaK CIy4YaHYIO BEIUUHHY.
3HAKOMHTBLCS C 3aKOHOM OOJIBIIUX YKcen (B popme
bepnyiin): npu 60JBLIIOM YKCIIE ONBITOB YaCTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4um Ha U3MEpeHUE BEPOATHOCTEN C
NOMOIIBI0 YacToT. OOCYyKIaTh POJIb 3aKOHA
OO0JIBIIMX YKCeNl B 000CHOBAHUM YACTOTHOT'O METOAA
U3MEPEHUS BEPOSTHOCTEH.

OO0cy:x1aTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKON YCTOWYMBOCTH B U3MEHUYNBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHUCET B IPUPOJE U B
JKU3HH YEJIOBEKa

0O60061IeHNE, KOHTPOJIb

10

[IpencraBnenue naHHBIX.
OmnmcarellbHas CTaTUCTHKA.
BepostHOCTH CllydaliHOTO
CcOOBITHS. DIEMEHTBI
koMOuHaTopuku. Ciy4aitHbie
BEJIMYMHBI U PACIIPEICIICHUS

IIoBTOPSATH U3YYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

Pemarp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAaHHBIX.

Pemats 3a1aun HAa HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHIA, B TOM YHCJIE B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH,
BEPOSITHOCTEH 00BETMHEHUS U TTEPECCUCHHS
COOBITUM, BBIYUCISATH BEPOSATHOCTH B OMbBITaX C
CEpUSAMU CIyYANHBIX UCIIBITAHUI
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OBUIEE KOJIMYECTBO
YACOB 11O
I[TPOI'PAMME

34
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