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PaGouass mporpamma mo ydeOHOMY mpenMery «MartemaTuka» (0a30BbIi
ypoBeHb) (mpemmerHas o0jacTh «Marematnka W WHpOpMaTHKa») (manee coor-
BETCTBEHHO — ITpOrpaMmMa 10 MaTeMaTuKe, MaTeMaTHKa) BKIIOYACT MOSACHUTEIbHYIO
3alUCKY, COJEp)KaHue OOy4YeHUs, IUIAaHUPYEMble pe3yJbTaThl OCBOCHHUS TIPO-
TpaMMBbI 110 MaTeMaTUKe, TEMAaTHUECKOE IIIAHUPOBAHHUE.

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wmateMaTtuke mJis1 oOydaromuxcs 5-9 KiaccoB paspado-
taHa Ha ocHoBe DPI'OC OOO. B mporpaMme mo maTeMaTHKE YYTEHbI HAECH U
nosioxkeHusi KoHuenuuu pa3BuTHs MareMaTHdeckoro odpasoBaHusi B Poccuiickoii
denepanuu.

[IpenmeToM MaTeMaTUKH SIBISIOTCS (yHIaMEHTAIbHBIE CTPYKTYpPHI HAIIETO
MHUpa — MPOCTPAHCTBEHHBIE (HOPMBI M KOJMYECTBEHHBIC OTHOIICHHS  (OT
IPOCTENUIINX, YCBAUBAEMBIX B HEIMOCPEACTBEHHOM OIBITE, J0 JOCTATOYHO CIIOXK-
HBIX, HEOOXOJMMBIX IS Pa3BUTHS HAYYHBIX W MPUKIAIHBIX HeH). MaremaTtnyue-
CKHE 3HaHUs 00ECIeUnBaIOT MOHUMAaHUE TMPHUHIMIIOB YCTPOWCTBA U  HCIOJb-
30BaHUS COBPEMEHHOM TEXHWKH, BOCTIPUSITHE M WHTEPIPETALUIO COIMATBHOM,
HKOHOMUYECKOH, MOTUTUYECKOW MH(POPMAIUH, JalOT BO3MOXXHOCTH BBIIOJHATH
pacu€Thl M COCTaBIATh AJTOPUTMBI, HAXOJUTh U IPUMEHATH (POPMYJIBI, BIAJETh
MPAKTHYECKUMU MPUEMAMH T€OMETPUIECKUX U3MEPEHUN W TIOCTPOCHHM, YHUTaTh
uH(pOpMaIUIO, IPEJICTABICHHYIO B BUJAE TaOJMII, [uarpaMM M TpaduKOB, KUTh
B YCIOBHMSX HEONPEACIEHHOCTH M TOHUMAaTh BEPOSTHOCTHBIA XapakTep CIly-
YalHBIX COOBITUM.

N3yuenne wmareMaTukd QOpPMHPYET y OOY4JaAIOUIMXCS MaTeMaTUYeCKui
CTHJIb MBIILIJICHUS], TIPOSIBIISIIOLLUICS B ONpPEAEIEHHBIX YMCTBEHHBIX HaBblkax. O0y-
YaroIIMecs OCBaMBAIOT TakuWe MPUEMBI M METOJbl MBIIUICHUS, KaK WHIYKITUS
U JeAyKius, 0000IIeHne W KOHKpeTH3alus, aHalu3 M CUHTE3, Kiaccuuxarius
U cucTeMaTtu3aius, abcTparupoBanue 1 aHasorusi. OObeKThl MaTeMaTHUYECKUX YMO-
3aKJIIOUEHUH, IPaBUjIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTMYECKUX
MOCTPOECHH, COCOOCTBYIOT BBIPAOOTKE YMEHHsI (POPMYIUPOBATH, 0OOCHOBBIBATH
U JIOKa3bIBaTh CYKJIEHHUS, TEM CaMblM pa3BUBAIOT JIOTMUECKOE MBIIUICHUE.
N3yuenne MartemaTuKu oOecreunBaeT (OpMHUpPOBAHUE AITOPUTMHUECKOH KOM-
MOHEHTHl MBIIUICHUS W BOCIMUTaHUE YMEHUH JIEHCTBOBATH MO 3aJaHHBIM ajro-
pUTMaM, COBEPIIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mportiecce pe-
IICHU 33/1a4 — OCHOBOW y4eOHOI esITeIbHOCTH Ha YpOKaxX MaTeMaTHKH — pa3BUBa-
IOTCSl TBOpUYECKas U MPUKJIIAHAsI CTOPOHBI MbIlILIIeHUs. O0ydueHne MaTeMaThKe NaéT
BO3MOXKHOCTh Pa3BHUBaTh Y OOYYarOMIMXCS TOYHYIO, pallMOHATBLHYIO W HH(pOpMa-
TUBHYIO peuyb, YMEHHE OTOMpaTh HauOojee MOAXOMASIINE SI3bIKOBBIC, CHMBOJIH-
yeckue, TrpaduyecKkue CpeicTBa Ui BBIPAKEHUS CYXKICHUW U HAIrJIATHOTO UX
IPEICTaBICHUS.

[Ipy w3ydeHMM MaTeMaTHKH OCYIIECTBISIETCS 00Iee 3HAKOMCTBO C METO-
JaM¥ TIO3HAHMSI JEHCTBUTEIBHOCTH, TIPECTABICHUSIMHU O MPEIMETe U METO/IaX Ma-
TEMaTHKH, UX OTJIMYUHU OT METOAOB JPYTUX €CTECTBEHHBIX M I'yMaHHUTapHBIX



HayK, 00 0COOCHHOCTSIX MPUMEHEHHS] MAaTEMaTUKH JJIs1 PEIICHUs HAYyYHBIX U MPH-
KJIQJHBIX 33]a4.

[TpuopureTHBIMU LIETSIMU OOy4eHHMs] MaTeMaTuke B 5—9 Kiaccax SIBJSIFOTCS:
(dbopMHpOBaHUE TEHTPAITBHBIX MATEMATHYECKHX IOHATUH (YHCIO, BEIMYWHA,

reomeTpudeckas ¢Gurypa, nepeMeHHas, BEpOSTHOCTh, (GYHKIHUs), obecrie-
YUBAIOIIUX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOIO 00pa30BaHUs
o0 y4Jaromuxcs;

noJBeAcHNE OOydaroluxcs Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3Ha-
HUIO B3aHMOCBSI3M MAaTEMATHKU M OKPYXAIOIIEr0 MHPA, NOHMMAHME MaTEMaTUKU
KaK 4acTH 0OIIel KyJbTyphl YEIIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH 0O0yuaro-
IIMXCA, TO3HABATEILHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUIEHUS, THTEpEca K U3yYEHUI0 MATEMATHKH,

(opMupoBaHuE (PYHKUHMOHATBHOW MAaTEMaTHYECKOW TI'PaAMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUS MAaTeMaTUYECKUX MOHATHUN, OOBEKTOB U 3aKOHOMEp-
HOCTEN B pEalbHbIX >KU3HEHHBIX CUTYallUsIX U NPU H3YyYEHUM APYrUX Y4EOHBIX
IPEIMETOB, IPOSBICHUSI 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH, (opMynupoBaTh
UX Ha S3bIKE MAaTEMAaTUKU M CO3/1aBaTb MAaTEMaTUYECKUE MOJEIH, IPUMEHATH
OCBOEHHBIM MaTeMaTUYECKHUM ammapar il PeleHns IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, MHTEPIPETUPOBATh U OLICHUBATh MOJYYEHHBIE PE3YyJIbTaTHI.

OCHOBHbIE JTMHUM COJIEP)KaHUsl IMPOrpaMMbl 10 MareMaTuke B 5—9 kiaccax:
«Yucnma m  BBIUMCICHHS»,  «AnreOpa»  («AnreOpandeckue  BBIPAKCHHS,
«YpaBHEHUsI ¥ HepaBeHCTBay), «DyHkImmMY, «['eomerpus» («['eomerpuueckue Gpu-
I'Ypbl U UX CBOMCTBa», «VI3MepeHHEe TeOMETPUYECKUX BEIMYUHY»), «BeposTHOCTH
W CTaTUCTHKa». JlaHHBIE IMHUM Pa3BHBAIOTCS NMApaJUICIbHO, Ka)XJas B COOTBET-
CTBUU C COOCTBEHHOW JIOTUKOM, OJTHAKO HE HE3aBHCUMO OJIHA OT JIPYTOil, a B TECHOM
KOHTAKTE U B3aUMOJICUCTBUMU.

ConepkaHue mporpaMMbl MO0 MaTeMaTHKe, pachpeleféHHOoe Mo rojaM o0y-
YEeHUsI, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM, IpPHUH-
IUIUATbHBIM BOPOCaM 00yJaroumecs: oopamaiich HEOTHOKPATHO, YTOOBI OBJIa/Ie-
HUE MAaTEMaTUYECKUMH MOHATUSAMU W HaBbIKAMU OCYIIECTBJSUIOCH IOCIIEAOBa-
TEJIbHO U MOCTYNATENbHO, C COOJIIOJIGHUEM TMpPHUHIMIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJIMCh B OOMIYI0 CUCTEMY MAaTeMaTHYECKUX MpeicTaBie-
HUN 00ydaromuxcs, paciupss U yriryosiss e€, o0pas3ys MpOYHbIE MHOXXECTBEHHBIE
CBSI3H.

B cootrBerctBun ¢ ®I'OC OO0 maTtemaTHKa SBISETCS 00sS3aTEIbHBIM yde0-
HBIM MPEIMETOM Ha YPOBHE OCHOBHOro obmiero oopazoBanusi. B 5-9 kiaccax
MaTeMaTrKa TPAJUIIMOHHO U3ydaeTcsl B paMKax CIEIYIOIINX Y4€OHBIX KYpCOB: B 5—
6 kaccax — kypca «MaremaTuka», B /—9 kjaccax — KypcoB «Anredpa» (BKItouast
AJIIEMEHTBI CTATUCTUKU U TEOPUH BeposATHOCTeN) u «l'eomerpusi». IIporpammoii
0 MAaTeMaTHUKE BBOIMUTCS CAMOCTOSTENbHBIN ydeOHbI Kypc «BeposaTHOCTh U cTa-
TUCTUKAY.



OOrmiee 49mMCIO YacoB, PEKOMEHJIOBAHHBIX JJII M3ydeHUs MaTeMartuku (0a-
30BBII YPOBEHb) Ha YpPOBHE OCHOBHOTO 00IIero odpaszoBanus, — 952 wyaca: B 5
kiacce — 170 gacos (5 yacoB B Hefenmo), B 6 kiacce — 170 wacos (5 uacoB B Hezelo),
B 7 xiacce — 204 yaca (6 uacoB B Hexemo), B 8 kmacce — 204 uvaca (6 vacoB B
Henemo), B 9 kimacce — 204 yaca (6 4acoB B HEAEIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIIEI'O
OBPA3OBAHUA
M3ydeHne MareMaTWKU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAlpaB-

JEHO Ha JOCTMXKEHHE OOy4YalOUMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U
PEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB OCBOCHHS YU€OHOTO MPEIMETA.

JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOrPaMMBI I10 MATEMATUKE XapaKTEpHU-

3YIOTCSL:

1) maTpuoTHYECKOe BOCIIUTAHHE!

MPOSIBJICHUEM HHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHHCKON Marema-
THUKH, [ICHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHUSIM POCCHHCKMX MaTeMaTHKOB M
POCCHICKOM MaTeMaTHYECKOM IIKOJBI, K HCIOJIb30BAHHIO JTHUX JIOCTIKCHHHA B
IPYrUX HayKax M IpUKIagHbIX chepax;

2) rpaIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaklaHWHA U pealiu3aliy €ro
mpaB, IPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBaX  (YHKIIMOHUPOBAHMUS
Pa3UYHBIX CTPYKTYp, SBJICHUM, MPOILENYp T'PaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO OSTUYECKUX MpoOJieM, CBS-
3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HAyKd, OCO3HAHUEM
BAXHOCTH MOPAIbHO-3TUUECKUX MPUHIIUIIOB B ICATEIHHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTaHOBKOW HA aKTUBHOE YYaCTHUE B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMATH-
YECKOW HaIpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro oOpa3oBaHUs
Ha TPOTSHKEHUU BCEH JKU3HU I YCHEIIHOW Mpo(decCHOHaTIbHOU NeaTeNb-
HOCTM W pa3BUTUEM HEOOXOJMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM HWHIWBUIYAIbHOM TPAaeKTOpUHM OOpa3oBaHUSI U KU3HEHHBIX
MJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHHE!

CITOCOOHOCTBIO K AIMOITMOHATIBHOMY M 3CTETHUYECKOMY BOCIIPUSTUIO MaTEMAaTH-
YeCKUX OOBEKTOB, 3aJay, pEIICHWH, pacCyKICHUH, YMEHUIO BUACTbH
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTALNEN B AEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAyYHBIX IIPEACTaB-
JICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHSA YEJOBEKa, NPHUPOABI U
oOl1iecTBa, TOHUMAHUEM MaTeMaTHYECKOM HAayKH Kak cQepbl 4eIOBEYECKOU es-
TEJIbHOCTH, 3TAMNOB €€ Pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTUA IMBUJIM3AIUH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKM M MATEMATHYECKOW KYyJIbTYpOM Kak Cpel-
CTBOM TO3HAHUS MHPA, OBIAACHUEM ITPOCTEUIINMU HABBIKAMU HCCIIEN0BATEIb-
CKOM JIeSATEIbHOCTH;



6) ¢uznyeckoe BocnuTanue, popMuUpoBaHUE KYJIbTYPHI 310POBbS U IMO-
HMOHAJIBbHOIr0 0JIAr ONOJIYYHsl:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKUE 3HAHMS B MHTEpPECax CBOEro 370-
POBBSI, BEICHUS 3I0POBOr0 0o0Opa3a H3HH (370pOBOE MHUTaHHE, COATaHCHUPOBAH-
HBIM PEXUM 3aHITHI U OTNIbIXA, PETYsipHas PU3nyYecKas akTUBHOCTH), CHOpMUPO-
BaHHOCTBIO HAaBbIKA pedIeKCUU, TMPU3HAHUEM CBOETO IpaBa Ha OUIMOKY W Ta-
KOro € IpaBa APYroro 4ejoBeKa,

7) IKOJIOTHYECKOE BOCITUTAHME!

OpUEHTAlMel Ha MPUMEHEHUWE MaTeMaTUYEeCKUX 3HAHMM Ui PEIICHHUS
3a7a4 B 00JIaCTU COXPAHHOCTH OKPY>KAIOIIeH Cpelibl, TUIAHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MOJKHBIX TOCJHEACTBUUA ISl OKPYKAIOWIEH Cpelbl, OCO3HAHHEM
r7100a71bHOT0 XapaKTepa IKOJIOTHYECKUX MPOOIJIEM U ITyTel X pEeLIeHMS;

8) amamTamus K M3MEHSIIOIIMMCH YCJIOBHSIM CONHAJIBLHOW M MPHUPOIAHOI
CpeAbl: TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO JESITEIbHOCTb, B TOM
YUCJI€ YMEHHE YUUThCS Yy IPYTHX JIOACH, IpUOOPETaTb B COBMECTHOM NEATEINb-
HOCTH HOBBIE€ 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWUW, B TOM 4Hciie (HOPMYIH-
pOBaTh UJIeU, IOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSIX, B TOM YHCIIE paHee He
U3BECTHBIX, OCO3HABaTh JE(UIUTH COOCTBEHHBIX 3HAHUH M KOMIETEHTHOCTEM,
IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAallMIO, BOCHPHUHUMATH CTpEC-
COBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOLUIUI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAE-
MbI€ pelIeHUs U AeHCTBUS, POPMYIUPOBaTh U OLUEHUBATH PUCKU U MOCIEACTBHUS,
(GbopMupOBaTh OTIBIT.

METAITPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHUs POrpaMMBbl IO MaTEMATHKE HA YPOBHE OCHOBHOT'O 00-
niero oopaszoBanus y oOydaronierocsi Oyayr chOpMUpPOBaHBI MeETANpeIMETHBIC
pE3yAbTaThl, XapaKTEPU3YIOLIUECS OBJIAJICHUEM YHUBEPCAIBbHBIMU MO3HABATEIb-
HBIMU JIEVCTBUSAMH, YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU ACHCTBUSIMU U YHU-
BEpCaJIbHBIMU PETYISITUBHBIMU JEHCTBUSMHU.

ITo3naBaTe/ibHbIE YHUBEPCAJbHBbIC YYeOHbIE IEHCTBUA.
ba3oBrble Joruyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTEpU30BATh CYLIECTBEHHBIE  IPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TMOHSATHH, OTHOLIEHUN MEXIy MOHATUSAMHU, (POpMyIHpOBATH OmIpese-
JICHUS MOHSATUM, YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK  KJIAacCU(PUKALIUU,
OCHOBaHUSA Jisl 000OUIEHUSI U CPABHEHMSI, KPUTEPUHU ITPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOpPa3OBBIBaTh CYXKJEHUS: YTBEpAU-
TeJbHBIC ¥ OTPULIATENIbHBIC, €MHUYHbIC, YACTHBIC U OOLIUE, YCIOBHBIC,

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M W IMPOTHBO-
peunst B ¢akTax, JaHHBIX, HAOMIONCHUIX U YTBEPKACHUSX, MpeiaraTh KpUTepuu
JUIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEW M POTUBOPEYMH;



JIeNIaTh BBIBOJIBI C MCITIOIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX I UHIYK-
TUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUSCKUX YTBEPXKICHHH (TIPsIMBIE U OT TIPO-
THUBHOT'0), MPOBOJUTH CAMOCTOSITEIIBHO HECJIOKHBIE JJOKAa3aTelNbCTBA MaTeMaTHye-
CKUX (aKTOB, BBICTPAWBATh ApPryMEHTAIIMIO, MPUBOAUTH TMPUMEPHI U KOHTP-
pUMepbl, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATH CHOCOO pelIeHUs] YIeOHO! 3aja4yn (CpaBHUBATH HECKOJBKO BapH-
aHTOB pellIeHUs, BbIOMpaTh Haubosiee MOAXONAIIUN C Y4ETOM CaMOCTOSTEIHHO
BBIJICICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarejibCKue AeicTBUA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIHCKUM HHCTPYMEHT MO3HaHUs, (Hop-
MYJIUPOBATh BOMPOCHI, ((UKCUPYIOIIKE MPOTUBOPEUHE, TPOOJIEMY, CAMOCTOSITEIHHO
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OpPMHUPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO IMO3UIINI0, MHEHUE;

MPOBOJIUTH MO CAMOCTOATEJIBHO COCTaBICHHOMY IUIAHY HECIOXKHBIA AKCIIEPH-
MEHT, HEOOJIBIIOE HCCIIEI0BAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTuye-
CKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXY COOOM;

CaMOCTOSITEIbHO (D OPMYJIMPOBATh OOOOIIEHUSI W BBIBOJBI IO PE3Yib-
TaTaM MPOBEAEHHOIO0 HAOIIOAEHUS, HUCCIEIOBAaHMs, OLEHHUBATh JOCTOBEPHOCTH
MOJIYUCHHBIX PE3YJIbTaTOB, BHIBOAOB M 0000IICHUH;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MTPOIIECCa, & TAK)KE BBIABUTATH TPE/I-
TIOJIOKCHHS O €T0 PA3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIMH, TAHHBIX, HEO0XO0-
JUMBIX JUIsl peLIEHUS 3a/1a4;

BbIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOP-
MalHIO pa3IMYHbIX BUJOB U (OPM IMPEACTABICHHUS;

BbIOMpaTh (hopMy TpeAcTaBiIeHHUs HHPOpPMALUMU W WIUTIOCTPUPOBATH pEllla-
eMbI€ 33/1a4M CXeMaMH, TuarpaMmmMaMu, HTHOU rpakoil U1 MX KOMOMHAIUSMU;

OLIEHUBATh HaJA&KHOCTh MH(POPMALIMU 110 KPUTEPUSAM, MPEAJIOKEHHBIM yUH-
TeJIeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIE YHUBepPcaIbHbIe Y4eOHBIE 1eCTBUA:

BOCHPUHUMATh U (OPMYJIHPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU
U LESIMU OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pEHHS B
YCTHBIX U TUCBMEHHBIX TEKCTAaX, AaBaTh IIOSCHEHHUS 110 X0y PEILICHHS 331491, KOM-
MEHTHUPOBATh

IIOJIyYEHHBIN PE3yJbTaT;

B XO0/A€ OOCYXJEHMS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOi
TEMBI, IPOOJIEMBbI, pelIaeMOU 3a/lauu, BbICKAa3bIBaTh WJIEU, HAIICJICHHbIE HA MOUCK
pELICHMS, COIIOCTABIISITE CBOM CY)XKICHHS C CYXKIOCHUAMHM JPYIMX ydacT-
HUKOB Juayiora, 0OHapyXHBaTh pa3IMYhe U CXOJICTBO MO3UIUI, B KOPPEKTHOM



(dopMe GpopMyaupoBaTh pa3HOIIacHsl, CBOM BO3PAKEHNUS;

OPEICTABIATh PE3YyNbTAaThl PEUICHUS 3aJayd, OJKCIEPUMEHTA, HCCIEN0-
BaHUS, IIPOEKTa,  CAMOCTOSITENIbHO  BbIOMpaTh  (OpMar  BBICTYIUIEHUS  C
y4€TOM  3ajau MpEe3eHTalluu U 0COOEHHOCTEN ayIUTOPHH;

MMOHUMATh U MCHOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U UHANBUAYAIbHOU pa-
OOTBI MPHU PEIICHUU Y4EOHBIX MAaTEMAaTUUECKUX 3a/1a4;

IPUHUMATB 1I€JIb COBMECTHOM AEATENBHOCTH, INIAHUPOBATh OPTaHU3ALUIO COB-
MECTHOM paloOThl, pacHpenesaTh BUIbl pabOT, JOrOBAPUBATHCS, OOCYXKJIaTh MpO-
LIECC U Pe3yiabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX Qopmax padorel (0OCykaeHHsS, OOMEH MHe-
HUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOTHI U KOOP.IH-
HUPOBATh CBOM JICVCTBUS C APYTUMH YJIEHAMU KOMAaH/Ibl, OLICHUBATh Ka4€CTBO CBO-
ero BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICHCTBHSI.

PeryasiTuBHbIe yHHMBepcaJbHbIe y4eOHbIe 1eHCTBHUSA.

Camoopranuszanmusi:

CaMOCTOSITENIFHO COCTABIISITh IUIAH, QJTOPUTM pEHICHUs 3agadu (WU ero
4acTb), BBIOMpaTh CHOCOO0 peleHuss ¢ Y4ETOM HMEIOLIUXCS pEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATb M KOPPEKTUPOBATH BapUaHTHI
pelIeHnii ¢ y4€TOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

BJAJIETh CIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpoliecca U PE3yIib-
TaTa pelleHrs MaTeMaTHYeCKON 3a/1auH;

NpEeNBUAECTh TPYAHOCTH, KOTOPhIE MOIYT BO3HHUKHYTh TpU PEIICHUH
3aJ]a4¥, BHOCUTh KOPPEKTHUBBI B JAECSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBAaThb COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH IOCTABICHHON LEH
U YCJIOBUSIM, OOBACHATH NPUYUHBI JIOCTHXKEHUS WJIM HEIOCTHKEHUS LIeJH,
HAXOJUTh OIIMOKY, AaBaTh OLUEHKY MPUOOPETEHHOMY OMBbITY.

IMPEAMETHBIE PE3YJIbTATBI

IIpenmeTHBIE PE3YNIBTATBI OCBOEHUS MPOTPAMMBI MO0 MAaTEMAaTHKE IPEICTaB-
JIEHBI IO roj1aM 00YYEHHS B CIEIYIOIIMX pa3/iesax MporpaMMbl B paMKax OTHEIIb-
HBIX y4€OHBIX KypcOB: B 5—6 kiaccax — kypca «Martematuka», B /—9 kiaccax —
KypcoB «Anrebpay, «I'eomeTpus», «BeposTHOCTb U CTATUCTUKAY.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA <kMATEMATHUKA»
B 5-6 KIIACCAX
INOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHpIMU LIETSIMU OOy4YEHHUS] MaTeMaThke B 5—6 Kiaccax SIBISIOTCS:
IPOJODKCHNE (OPMUPOBAHUS OCHOBHBIX MATEMaTHYECKUX MOHATHH (YuCIIO,
BEJIMYHMHA, TeOMEeTpHUecKas (urypa), o0ecreunBaronux MpeeMCTBEHHOCTh U Tep-
CIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHusl 00yJaroLUXCs;

pa3BUTHE UHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH oOyuaro-
IINXCA, TO3HABATEIbHOW aKTUBHOCTH, HCCJEIOBATEILCKUX YMEHHH, HHTEpeca K
U3YYEHUIO MAaTEMaTUKU;

NOJBEJCHNE OOYYAIOIIMXCSI HAa JOCTYIHOM JUII HUX YPOBHE K OCO3Ha-
HUIO B3aUMOCBSI3M MaTEMATUKH U OKPYXKAIOLIEro MUPA,;

¢opmupoBaHue (QYHKIIMOHAIBHON MaTeMaTH4YE€CKOM TpaMOTHOCTHU: YMEHUS
pacro3HaBaTh MaTE€MaTHYECKHME OOBEKTHl B pEalbHbIX JKU3HEHHBIX CUTYya-
LUSAX, IPUMEHITh OCBOEHHBIE YMEHHMs Ui PEHICHHS NPAKTUKO-OPUEHTHUPOBAH-
HBIX 3a7]a4, UHTEPIPETUPOBATh IIOJYYEHHBIE pE3YyJIbTaTbl M OLEHUBATH UX
Ha COOTBETCTBHUE MPAKTHUYECKOW CUTYyaIUH.

OCHOBHBIEC JTMHUU COACPKAHMS Kypca MaTeMaTUKH B 5—6 kimaccax — apudme-
TUYECKass W TE€OMETpPHUYECKas, KOTOpPhIE pa3BUBAIOTCS IMAPAJUIEIBbHO, Ka)KIas B
COOTBETCTBUHU C COOCTBEHHOW JIOTMKOW, OJIHAKO, HE HE3aBUCHUMO OJIHA OT APYroi,
a B TECHOM KOHTaKT€ W B3aUMOJACUCTBUM. Takke B Kypc€ MAaTEMATHKH IIPOMC-
XOJUT 3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATENIbHON CTAaTUCTHKHU.

N3yuenne apuMeTHueckoro Marepuana HAYMHAETCs CO CUCTEMaTH3aluH
Y Pa3BUTHS 3HAHUW O HATYPAJIbHBIX YMCIAX, MOJYYEHHBIX HA YPOBHE HAYaJbHOTO
oburero oopazoBanus. [Ipy 3TOM cOBEpIIEHCTBOBAHUE BHIYMCIUTEILHON TEXHUKH U
(dbopMUpOBaHNE HOBBIX TEOPETHUECKUX 3HAHUN COUETAETCS C PA3BUTUEM BBIUMCIIH-
TENbHOM KYyJbTYpbl, B YacCTHOCTH C OOy4eHHEM MpPOCTEHIINM MpuémMam
INPUKUIKH W OLEHKU pe3yJbTaTOB BBIYMCICHUN. V3ydeHHe HaTypaJIbHBIX
YHCcell MPOJ0DKaeTcs B 6 Kiacce 3HAKOMCTBOM C HAYaJIbHBIMH TIOHSATHSMHU TEOPUH
nenumoctd. Hadano u3ydeHusi OOBIKHOBEHHBIX MAECATHYHBIX ApOOE OTHECEHO
S Kaccy. JTO MEepBbIid ATall B OCBOCHUHU JpOOEH, KOT1a POUCXOJUT 3HAKOMCTBO C
OCHOBHBIMH HJI€IMU, MOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npobeii B MOJHOM 00BbEME MPEAIIECTBYET H3YYEHHUIO ACCATUYHBIX ApoOei, uTo
1eJ1eco00pa3HO ¢ TOYKU 3PEHMSI JIOTUKU HW3JI0KEHUS YHCIOBOW JIMHUM, KOT/Aa
npaBuiia JCHCTBUI € NECATUYHBIMU APOOSIMH MOXKHO OOOCHOBATh yXK€ H3BECT-
HBIMHU aJITOPUTMAaMU BBIMIOJIHEHUS AEUCTBUI ¢ OOBIKHOBEHHBIMH ApOOsiMU. 3Ha-
KOMCTBO C JI€CATUYHBIMU JIPOOSMH PACHIMPUT BOZMOXKHOCTHU JUIsl TIOHUMAHMS
OOy4YalIMUMUCS TMPUKIATHOTO MPUMEHEHUs HOBOM 3allUCU NPU H3YyYEHUU [Ipy-
I'MX MpeIMETOB M MpHU MpPaKTUYECKOM Hcmoib3oBaHuu. K 6 kiaccy oTHecEéH
BTOpOl 3Tam B HW3y4eHUH JpoOed, TJae MPOMCXOJIUT COBEPIICHCTBOBAHHE
HABBIKOB CPaBHEHHUS U mpeoOpa3oBaHus ApoOel, OCBOEHUE HOBBIX BBHIYMCIUTEIb-
HBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHHUI, B TOM YMCIIE 3HAYEHUM



BBIPQXKECHHUM, COAepX,alUuX H OOBIKHOBEHHbBIE, M JEeCATUYHBIE ApoOH, ycTa-
HOBJICHUE CBSI3€l MEX/1y HUMH, PACCMOTPEHHE TPUEMOB PEILICHUS 3aad Ha Ipo0H.
B Hayase 6 ki1acca nmponcxXoJuT 3HAKOMCTBO C ITOHSTHEM MPOLIEHTA.

OcoOEHHOCTBIO U3YUEHHSI TOJIOKUTENBHBIX U OTPUIIATENBHBIX YHCET SIBISETCS TO,
YTO OHHM TAKXKE MOTYT paccMaTpuUBaThbCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane
n3ydeHns TeMbl «llomokuTenbHble M OTPULATENBHBIE YWCIIA» BBIACTSETCS MOJATEMA
«enple yncna», B paMKax KOTOPOM 3HAKOMCTBO C  OTPHULATEIILHBIMU YHCIIAMHU
U JCUCTBUSIMU C MOJIOKUTEIBHBIMH M OTPULIATEIbHBIMU YUCIaMU ITPOUCXOANUT HA OCHO-
BE COJEPIKATEIIBHOIO MOIX0A. JTO IO3BOJSIET HA JOCTYIIHOM YPOBHE IIO3HAKOMMWTH
00y4aromuxcsi MPakTUIECKA CO BCEMH OCHOBHBIMH TOHSTHSIMA TEMBI, B TOM
Yucie W C MpaBHJIaMH 3HAKOB MPU BBIOJTHEHUH apu(METUIecKuX aeicTBuil. M3y-
YEHUE PALOHATIBHBIX YHCET Ha 3TOM HE 3aKOHYMTCS, a OyAET IPOJOIKEHO B Kypce all-
re0Opbl 7/ Kiacca.

[Ipu oOydeHHMH pEUICHUIO TEKCTOBBIX 3aJad B 5—6 KiaccaXx HCHOJb3Y-
10TcA apudmeTrndeckre npuéMsl perienus. [Ipu oTpaboTke BEIYMCIUTENBHBIX HABBI-
KOB B 5—0 KjlaccaXx paccMaTpUBAaOTCS TEKCTOBBIE 3a/1a4Ml CIEAYIOIIUX BUOB. 3a-
Jlaud Ha JIBWKEHUE, Ha 4acTH, Ha MOKYIKH, Ha padoTy HpPOU3BOAUTENBLHOCTh, HA
IPOLIEHTHI, HA OTHOIIEHUA U ponopuuu. O0ydaromuecs 3HAKOMSTCS ¢ NpuéMamMu
perieHus: 3agad nepeObopoM BO3MOKHBIX BapUaHTOB, ydarcs pabotath ¢ UHGOP-
Maluen, MpeACTaBICHHON B opMe TaOIHIl WK AUATPaMM.

B nporpamme yueOHOro kypca «MareMaruka» MpeaycMOTPEHO (opMuUpo-
BaHME IMPOIEAEBTUYECKUX alreOpandyeckux MpeacTaBieHuil. bykBa kak CUMBOI
HEKOTOpPOr'o YMcja B 3aBUCHUMOCTH OT MAaTE€MaTUYECKOTO KOHTEKCTa BBOAMTCS
IIOCTENEHHO. byKBEHHAas CUMBOJIMKA HIMPOKO HCIIOJb3YETCS MPEXIE BCETO IS
3alucu  OOIIMX YTBEPXKACHUU U MPEASIOKEHUH, OPMYJI, B YACTHOCTH ISl BHIYKC-
JIEHUS TEOMETPUYECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIISD) YUCIIA.

B nporpamme yuebHOro kypca «MaremaTukay MpeacTaBieHa Harsi-
Hasi FTEOMETpUsl, HaNpaBl€HHAas Ha pa3BUTHE OOPA3HOIO MBILUICHMS, MPOCTPaH-
CTBEHHOT'O BOOOPAKEHUS, U300pa3uTEIbHBIX YMEHHM. DTO BaXKHBIM 3Tal B U3y4de-
HUU TE€OMETPUH, KOTOPBIA OCYLIECTBIISIETCS HA HAIVIAIHO-IIPAKTUYECKOM YpPOBHE,
ONMpaeTcs Ha  HalIAgHO-00pa3HOe  MbllUIeHHWe  oOywaroumxcsa.  bosbiias
pOJIb  OTBOJAUTCS NPAKTUYECKOU IESATEILHOCTH, OIBITY, SKCIEPUMEHTY, MOJIEIIHU-
poBanuto. O0yuaroniecs 3HaKOMITCS ¢ T€OMETpUYeCKUMU (uUrypamyd Ha ILJI0C-
KOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(UTypalusMu, y4daTcsi HU300-
pakaTb HX Ha HEJIMHOBAHHOM WU KJIeT4aToil Oymare, paccMaTpuBarOT UX IMPO-
CTEHIlNe CBOMCTBA. B mporecce M3ydeHUst HarisiJHOW T'€OMETPUU 3HAHUSA, I1O0JIY-
YeHHble 00Yy4JaloIIMMUCA Ha YpPOBHE HadajJbHOrO 00IIero oOpa3oBaHus, CUCTEMA-
TU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo ydeOHOMY IIaHy B 5—6 Kiaccax HM3ydaeTcsi MHTErpPUPOBAHHBIN
npenMet «MaTemaTiKa», KOTOpBIM BKIIIOYaeT apu(dMETHUECKHil MaTepuan Hu
HaIJIAIHYIO0 TEOMETPUIO, a TAKXKe IMPOIEIEBTUUECKUE CBEJIEHUSI U3 aIreOpshl, dJe-
MEHTBI JIOTUKH W Hayajla OUCAaTEeIbHON CTaTUCTUKH.



O0111ee 9rCiI0 4acoB, pEKOMEHIOBAHHBIX JIJIs M3ydeHUsI MateMaTtnku, — 340 Ja-
coB: B 5 kiacce — 170 gacoB (5 1acoB B Heaenmo), B 6 kimacce — 170 gacos (5 vacoB B
HEJISITIO).



COIAEPKAHUE OBYYEHUASA
5 KJIACC
HarypanbHble ync/ia 4 HYJIb

Harypanenoe wuyucno. Psg wnHarypameubix uymcen. Ywucmo 0. M3o6pa-
KCHUE HATypaJIbHBIX YHCENl TOYKAMH Ha KOOPAMHATHOW (YHCIIOBOM) MPSIMOM.

[To3uimonHas cucrema CUMcieHus. PUMckas HyMepanus Kak IpuMep HEMo3H-
LMOHHOM CUCTEMBI cuucieHus. [lecaTnunas cucTeMa CUUCIICHHUS.

CpaBHeHUE HaTypaJbHbIX 4YHUCEJ, CPaBHEHHE HATypaJbHBIX YHUCET C
HynéM. CriocoObl cpaBHeHUs. OKPYIJIEHHE HATYPAIbHBIX YHCET.

CnoxkeHue HaTypaldbHBIX YMCEN, CBOMCTBO HYJS MPHU CJIOKEHUH. Berunutanue
KaK JICUCTBHE, OOpPaTHOE CIIOKCHHUIO. Y MHOYKEHHE HATYPaJbHBIX YHCEJ, CBOHWCTBA
HYJIS W €IMHUIIBI TpU yMHOXKeHUHU. JleneHue kak JedcTBhe, oOpaTHOE
YMHOXEHUI0. KOMIIOHEHTHI NEMCTBUM, CBSA3b MEXAy HUMHU. [IpoBepka pe3ynpraTa
apupMeTHuecKoro aecTeusa. IlepeMecTUTeNIbHOE U COUYETATEIbHOE CBOWMCTBA
(3aKOHBI) CJIOXKCHHS W YMHOXKEHUS, paCIpeICIUTEILHOE CBOMCTBO (3aKOH) YMHO-
YKECHHUSL.

Ucnonb3oBanue OykB mjii 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTa W
3aMHMCH CBOMCTB apU(PMETUUECKUX JTCUCTBHIM.

Jlemurenn m KpaTHBIE YKCIA, PA3jIOkKEHHE HAa MHOXUTENU. [IpocTeie u co-
craBHbIC uncia. [Ipusnaku nemumoctr Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoMm.

CreneHb ¢ HaTypaJIbHBIM TOKA3aTesieM. 3alliCh YMCIIA B BUAE CYMMBbI pa3-
PSAIHBIX CIIAara€MbIX.

HucnoBoe BrIpakeHHUE. BBIUKMCIIEHNE 3HAYEHUM YUCIIOBBIX BBIPAXKEHUU, TO-
PAIIOK BBITIOJIHEHUST ACUCTBUU. lCNONb30BaHUE MPU BBIYUCICHUSIX IEPEMECTHU-
TEJBHOTO W COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHHS W YMHOXKEHHs, pac-
MIPEACIIUTEIIBHOTO CBOMCTBA YMHOXKEHUS.

Jpodu
[IpencraBnenue o ApoOM Kak CrMocoOe 3amucu 4acTu BeWYuHbL. OOBIKHO-

BeHHbIC Apodu. [IpaBuibHble W HempaBuibHBIE Apobu. CwmernranHas IpoOb,
IpECTaBIEHUE CMEIIaHHOW ApoOU B BUIE HENPABWIBHOM IpoOM U BbIIEICHHE
1EJI0M YacTH YMCla U3 HeNpaBWIbHOM Apodu. M3o00paxkeHue apodeil Toukamu
Ha uuciaoBoM TmipssMoi. OcHOBHOE CBOWMCTBO Jpobu. CokpaieHue ApoOei.
[lpuBenenune npoOu kK HOBOMY 3HameHaTemo. CpaBHEHUE APOOEH.

CrnoxxeHre W BBIYMTAHUE JpoOed. YMHOXKEHHE W JelieHue IpoOeid, B3a-
MMHO-00patHble 1podu. Haxox1eHrne 4acTu 1eJI0To | 1IeJIOT0 MO €ro YacTH.

Hecstuunas 3anuck npoOeit. IlpeacraBnenune AecITUYHONW JpoOW B
BUJIC OOBIKHOBEHHOW. M300pakeHne MECITHYHBIX NpOoOeH TOYKaAaMU Ha YHCIIOBOU
npsmMoil. CpaBHEHHUE IECATUYHBIX IPOOEH.

Apudmernueckrue AEUCTBUS C AECATHUHBIMH IpoOsiMu. OKpyriieHue aecs-
TUYHBIX APOOEH.



Pemienne TeKCTOBBIX 33124

Pemennie TekcToBBIX 3aiau apudmernyeckuM crocobom. Pemenune mormde-
CKuX 3a7ad. Pemienue 3amau mepeOOpOM BCeX BO3MOXKHBIX BapuaHToB. Hc-
NI0JIb30BAaHUE NP PELICHUH 3a]1a4 TAOJIHIl U CXEM.

Pemenune 3anay, conepkalux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI: CKO-
pOCTB, BpeMsl, pPAacCTOSHME, L€HA, KOJIMYECTBO, CTOMMOCTb. ENMHHIBI H3MeEpe-
HUS: Macchl, 00bEMa, LIEHBI, PACCTOSHUSA, BPEMEHHU, CKOpOCTU. CBA3b MEXKIY €U~
HULIAMU U3MEPEHMS KaX0W BEIMUUHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBiieHre JaHHBIX B BUJIE TA0JIULI, CTOJIOUATHIX THArpamM.

Harasinas reomerpusi

Harnansele npeactaBieHuss 0 (purypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OT-
PE30K, JIyd, YroJl, JOMaHasi, MHOTOYT OJIbHUK, OKPYKHOCTb, Kpyr. YTod1. [Ipsmoi, oct-
PBIiA, TYIIOW U pa3BEPHYTHIA YIJIBL.

JinuHa OTpe3ka, METPUYECKME €OUHULBl JIMHbL. JJIMHA JOMaHOM, Iepu-
METp MHOIOYToJbHUKA. M3MepeHne U MOoCTPOEHUE YriioB ¢ MOMOUIBIO TPaHCIOp-
THpA.

Harnanuele mnpencrtaBieHus o urypax Ha  IUIOCKOCTU: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAAPaT, TPEYTOJbHUK, O PABEHCTBE (PUTYD.

N300paxkenne ¢uryp, B TOM uwucie Ha kierdaroid Oymare. Iloctpo-
eHue KOH(Urypauuii U3 yacTeil mpsiMoid, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIeT4a-
Toi1 Oymare. Mcrnonp30BaHne CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAApATA.

[Inomaaes IpsMOYroJIbHUKAa U MHOTOYI'OJIBHUKOB, COCTABJIEHHBIX M3 IPSIMO-
YJIrOJIbHUKOB, B TOM uucie (Quryp, u3o0paxEHHbIX Ha Kieryatoud Oymare. Enu-
HULBI U3MEPEHMS TUIOIIA/IH.

Harnsanele mpeactaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJib-
HBIM Napajijienenumnes, Kyo, MHOrorpaHHuKkH. M300paxeHue npocTeimmx MHOTo-
rpaHHUKOB. Pa3BépTku kyba u napamienenunena. Co3nasue Mojaenel MHOrorpaH-
HUKOB (M3 OyMaru, MPOBOJIOKH, IJIACTHIIMHA U JAPYTUX MaTePHAJIOB).

O0BEM MIPSAMOYTOJILHOTO TMapasuienenunesaa, kyoa. Enuauis uzmepenust 00b-
cma.

6 KJIACC
HarypaiabHble ynciia

ApudmMernyeckue ACUCTBUS C  MHOTO3HAYHBIMU  HATypalbHBIMH  YHC-
Jamu. YncnoBble BBIPAKEHUS, MOPSAIOK ACHCTBUM, MCHOJIb30BaHUE CKOOOK. Mc-
MOJIb30BAaHUE MPU  BBIYHMCICHUSAX  IEPEMECTUTEIBHOTO W COYETATENbHOIO
CBOMCTB CJIOKEHUS W YMHOXEHHUS, pacHpeAesIMTeIbHOr0 CBONCTBA YMHOXKEHHS.
OxpyrieHue HaTypajibHbIX YUCEIL.

Jlenutenu v KpaTHBIE YKCIIa, HAMOOIBIINN OO AeIUTETh U HAMMEHbIIee 00-
niee KkparHoe. J{emmMocTs CyMMbI U TTpou3BeieHus. JleneHre ¢ ocTaTkoM.

Jpoon



OObIkHOBEHHass  JApoOb, OCHOBHOE€ CBOMCTBO  ApOOH,  COKpalleHue
npo0Oeii. CpaBHeHHE W yropsaouuBaHue JpoOeil. Permenue 3amady Ha HaXOX-
JIGHWE 4YacTHU OT IIeJIOTO MW IIeJIoro Io ero dacTu. J[poOHoe 4YHciIo Kak
pesyabTar neneHusd. [IpeacraBieHre AecATUYHON JpoOW B BHJIE OOBIKHOBEHHOM
JpoOU W BO3MOXKHOCTH MPEJICTABICHUS OOBIKHOBEHHOW JIpoOW B BHUJE JCCATHY-
HOM. JlecsaTuuHbie 1poOM W METpUYECKas cuctemMa Mep. ApudmeTrundecKkue
JEUCTBUSL U YHUCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U IECATUYHBIMU JPOOSIMHU.

OtHomenue. /lenenrue B JaHHOM OTHoIIEHUH. Macita0, nponopius. [Ipume-
HEHHE MPONOPLIHUK MPU pEIIeHUHN 3a7ad.

[Tonarue mporieHTa. BhruuciaeHue mporeHTa OT BEJIWYHUHBI U BEJIMYMHBI 110
e€ nporeHTy. BripakeHne MpoleHTOB AeCITUIHBIMU JIpoOsiMu. Perienue 3anad Ha
MPOLICHTHI. BhIpa’keHre OTHOIIEHUS BEJIMYHUH B MPOI[CHTAX.

IHonoxuTe/JbHBbIE M OTPULIATEIBHbIC YHCJIA

[lonoxurensHble © oOTpuLaTeNbHblE 4Yucha. Llensle wwnema. Monpynb
YHCJIa, FEOMETPUYECKask MHTEpIpeTalys MOy uncia. M300paxenue yrcen Ha KO-
opauHaTHOU npsiMoil. YucnoBele mnpomexyTrku. CpaBHeHue uucen. Apudmeru-
YECKHUE JIEVCTBUSA C MOJOKUTEIBHBIMU U OTPULATEIIbHBIMHA YHCIIAMH.

[IpsMoyrosibHass ~ cucTeMa KOOpAMHAT Ha  IulockocTtd.  KoopauHaTel
TOYKM Ha IUIOCKOCTH, abciucca u opauHata. I[loctpoeHue Touek u ¢uryp Ha Ko-
OpPAMHATHOU IIOCKOCTH.

BykBeHHBbIE BbIpasKeHHUS

[IpumeHeHue OYKB AJisi 3alKMCH MaTEMaTHYECKUX BBIPAKEHUN U TPENsio-
xeHui. CBoiicTBa apumeTHUecKux AeUcTBUN. BykBeHHbIE BBIPAXKEHUS U YUCIIO-
BbIC MIOJICTAHOBKH. DYKBEHHBIE pPaBEHCTBA, HAXOXIEHUE HEHU3BECTHOIO KOM-
noHeHTa. @opMyiibl, GOopMyNbl MEpUMETpa M TUIONIAAM MPSMOYrOJIbHUKA, KBA[-
paTta, o0BEMa Mapasuienenunena u Kkyoa.

Pelmienne TeKCTOBBIX 3a7a4

Pemenne TEKCTOBBIX 3a1ad apuMETHUYSCKUM cIiocooomM. PerreHue joru-
YyeckuXx 3a7ad. Pemenue 3aau nepedbopoM BCeX BO3MOKHBIX BApUAHTOB.

Pemenue 3amau, copeprKaniux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEITWYUHBI CKO-
pOCTh, BpeMsl, pacCTOSIHUE, IIeHa, KOJUYECTBO, CTOUMOCTD, MPOU3BOAUTEIHLHOCTD,
BpeMs, 00bEéM paboThl. EAWHUIBI M3MEPEHHS: MacChl, CTOMMOCTH, PaCCTOSHUS,
BPEMEHH, CKOPOCTHU. CBSI3b MEKY CIUHUIIAMU U3MEPEHUS KAXKION BEIUUYHHBI.

Pemienune 3amay, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPLUHUOHAIBHOCTHIO Be-
JIMYUH, TPOLICHTaMU; PEIlICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.

OueHka W TIpUKUAKA, OKpyrieHue pesyiaprata. CocraBieHue Oyk-
BEHHBIX BBIPAKEHUN MO YCJIOBHIO 3a7a4H.

[IpencraBneHue MaHHBIX C TOMOIIbIO Tabmun u  auarpamm.  CToso-
4yaThle IMarpaMMbl: YTEHUE U TTOCTpOeHUE. UTEHHE KPYTrOBBIX JHArpaMM.
Harusanas reomerpust



Harnsansle mpencraBienust o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OT-
PE30K, JIy4, Yroi, JIOMaHas, MHOIOYTOJbHUK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

B3auMHoe pacrosnoxeHue AByX NPSMbIX Ha IUIOCKOCTH, MapaulelbHble Tpsi-
MbI€, MEPIECHIUKYISIpHbIE NpsAMble. 3MepeHre pacCTOSHUN: MEXAY JBYMs TOY-
KaMH, OT TOYKHU JI0 NPSMOM, JJTMHA MapIIpyTa Ha KBaJIpaTHOM CETKeE.

W3MepeHne 1 NOCTPOCHHE YIII0B C IOMOLIBIO TPAaHCTIOPTUPA. BUibl Tpeyrob-
HUKOB. OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIH, TYIIOYTOJIbHBIN, paBHOOEIPEHHBIHN, paB-
HOCTOPOHHMU. UeTBIPEXYrONbHUK, IPUMEPBI YETBIPEXYTrONbHUKOB. [IpsAmMoyrosns-
HUK, KBaJpaT: HCIOJIb30BAaHUE CBOMICTB CTOPOH, YIVIOB, auaroHaieu. WM300-
pakeHHEe reoMeTpUUYECKUX (UIyp Ha HEIMHOBAHHOM OyMare ¢ HCIOJIb30Ba-
HUEM LUPKYJIA, JIMHEWKH, YTOJIBHUKA, TpaHcnopTupa. IloctpoeHns Ha kinerdaTon
Oymare.

[lepumeTrp MHoOroyronbHuka. [loHsthe muomanu (urypsl, €AMHULBI U3MeE-
penus mowaan. [pubmmk€HHoe u3MepeHue Iuionaan (uryp, B TOM 4YHCIE Ha
KBajgpaTHOW ceTke. [IpubimxEnHOoe M3MepeHue JUIMHBI OKPYKHOCTH, IUIOIIAIN
Kpyra.

CummeTpus: LEHTpalibHasg, OceBasg M 3epKaybHas cuMmmeTpuu. [locTtpoeHue
CUMMETPUYHBIX PUTYD.

Harnsansle npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (pUrypax: mapajuieienumne],
KyO, mpu3Ma, nupamuaa, KoHyc, LIHINHAP, map u chepa. M3o0paxenune npoctpan-
CTBeHHBIX Quryp. Ilpumeps! pa3BEpTOK MHOTOIpaHHUKOB, IUJINHApA U KoHyca. Co-
3JlaHuEe MOJIeNIell MPOCTPAHCTBEHHBIX PUTYp (M3 OyMaru, MpoBOJIOKH, MIACTUIINHA U
npyrux MarepuasioB). [lonsitue o0bEma, enuHuilbl u3MepeHus: o0béMa. OO0bEM
NPsMOYTOJILHOTO Mapajuiesenuneaa, Kyoa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOEHMS MPOrpaMMbl Y4eOHOTO Kypca K
KOHILYy OOY4EHHS B 5 KJjacce:

Yucaa 1 BIYMCICHUS

[lonumMaTh ¥ TPaBWIBHO YHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HaATypaib-
HBIMH YUCJIAMHU, OOBIKHOBEHHBIMH U JECITUUHBIMH JPOOSIMHU.

CpaBHUBATh M YNOPSIO0YMBATH HATYPAJIBHBIE YHCJA, CPABHUBATh B IPOCTEM-
IIMX CIIy4asiX OOBIKHOBEHHBIE IPOOU, TECATHUHBIE IPOOH.

COOTHOCHTh TOYKY Ha KOOPIHMHATHOW (YMCIOBOM) MPSIMOW C COOTBETCTBYIO-
UM €l YuciaoM U u300pakaTh HATypasbHbIE YMCJIA TOYKAaMH Ha KOOPAMHATHOU
(urcnoBOIT) TPSAMOA.

BoinonssaTs apudmMeTnueckue AecTBUSL ¢ HATypadbHBIMHU YHUCIaMU, C OOBIK-
HOBEHHBIMU JPOOSMHU B MPOCTEHIINX CIydasiX.

BoINonHATh POBEPKY, MPUKUAKY pe3yJibTaTta BIYUCICHUN. OKpYriasTh HATY-
pajbHbIE YUCIIA.

Pemenue TeKCTOBBIX 3a/1a4



Pemarr TEKCTOBBIC 3aJa4n apI/I(bMeTI/I‘I€CKI/IM CcrrocoboM M ¢ IIOMO-
B0 OPraHU30BAHHOI'O KOHCYHOI'O r[epe60pa BCCX BO3MOKHBIX BAPHUAHTOB.

Pemarn 3aa49r, COACPIKAIUC 3aBUCUMOCTH, CBA3BIBAIOIIUC BCIIMYUHBI: CKO-
POCTBb, BpEM:, paCCTOSIHUC, ICHA, KOJIMYCCTBO, CTOUMMOCTD.

Hcnonp3oBaTh KpaTKHUC 3alliCHh, CXCMHBI, Ta6JII/IHLI, 0003HAUYCHMUS Inpu pc-
MCHWH 3a1a4.

[lonp30BaThCsl OCHOBHBIMU CIVMHNIIaMH HU3MCPCHUA: ICHbBI, MACCHI, pPacCTO-
SAHUA, BpEMCHH, CKOPOCTH, BbIpaKaThb OJHU CAWHHUIIBI BEJIMYHNHBI YCPC3 APYIUC.

I/IBBJ'IGKaTI), AHAJIM3UPOBATb, OLICHUBATH I/IH(l)OpMaHI/II-O, NpcaACTaBJIICHHYIO B
Ta6J'II/IHe, Ha CTOJIOYATOM AuarpaMmce, HHTCPIIPCTUPOBATL IIPCACTABJICHHBIC HaH-
HBIC, UCITIOJIb30BATh JAHHBIC ITPHU PCIICHUMA 3a1a4.

Harasiiaas reomerpusi

ITosnp30BaThCSt TEOMETPUUECKUMHU MMOHATHAMU: TOUYKA, MPsAMasi, OTPE30K, JIyd,
yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBomuTh mpuUMeEpbl  OOBEKTOB  OKPYXKAIOLIEr0  MHpa, HMEILIUX
(dbopMy U3ydEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yrJaMu: BEpIIMHA CTO-
POHA, C MHOIOYIOJIbHUKaMU: YroJjl, BEpIIMHA, CTOPOHA, AUAroHajib, C OKPYKHO-
CTBIO: PaJNYC, TUAMETP, LIEHTP.

N300paxxkaTh U3yuyeHHbIE FTeOMETpUUEcKre (PUrypsl Ha HEJIMHOBAHHOM U KJIET-
yaTol Oymare ¢ MOMOIIBIO ITUPKYIIS U JIHHEHKH.

HaxoauTe [iMHBI OTPE3KOB HEMNOCPEACTBEHHBIM HW3MEPEHUEM C IOMO-
b0 JINHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JITTMHBL, CTPOUTH OKPY’KHOCTB 3a/IaHHOTO
paauyca. Mcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYTOJBHHKA, KBajpara
JUISL UX

NOCTPOEHM S, BBIYUCIIEHUS TUIOIAAN U IIEPUMETPA.

BbruncnsaTe nepuMeTp U miomaab KBajapara, npsiMoyroJibHUKa, QUryp, COCTaB-
JICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM 4HCIE PUTYp, U300paKEHHBIX HA KJIETYATOU
Oymare.

[lonb30BaTbC  OCHOBHBIMH ~ METPHUYECKUMHU  €AMHULAMU  H3MEPEHHUS
JUIMHBI, TUIOLIA/IH; BbIpAXKaTh OJHU €AUHULBI BEIMYMHBI UE€PE3 APYTHE.

Pacno3naBarh mapamienenunesn, Ky0, HCHOJIb30BaTh TEPMHUHOJOTHIO: Bep-
HIMHA, peOpo rpaHb, U3IMEPEHUs, HAXOIUTh U3MEPEHUS MapauleenuIena, Kyoa.

Boruncnsate 00bEM Ky0Oa, mapaienenumnena no 3aJaHHbIM U3MEPEHUSIM, M0JIb-
30BaThCsl €IMHUIIAMEU U3MEpeHUsi 00bEMA.

Peiate HecnoXkHbIE 3a]]a4l HA U3MEPEHUE FTEOMETPUUYECKUX BEJIMYMH B IIPAK-
TUYECKUX CUTYalUsX.

[IpenmeTHble pE3yNbTaThl OCBOCHMSI TMPOrpaMmbl Y4eOHOro Kypca K
KOHITy 00yueHus B 6 KJacce:



Yucaa 1 BBIYUCICHUSA

3HaTh W MOHHWMAaTh TEPMHHBI, CBA3aHHBIE C PAa3JUYHBIMH BHUJIAMU YHUCEIN
U CIIOCO0aMM MX 3alliCH, MEPEeXOAHUTh (€CIM 3TO BO3MOXHO) OT OIHOU (POPMEI
3aUCHU YUCIA K APYTOM.

CpaBHUBATDH U YIOPSIOUUBATH LIE€JIbIE YUCIIA, OOBIKHOBEHHBIC U J]ECATUYHBIC
JIpo0u, CpaBHUBATh YKCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHsaTh, coyeTas yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMETUIECKUE CH-
CTBUS C HATYPAJIbHBIMU M LEJIbIMH YUCIAMH, OOBIKHOBEHHBIMU U JI€CATUYHBIMU
TPOOSIMH, TIOJIOKUTENEHBIMHU M OTPUIIATEILHBIMH YHCIAMHU.

BpruncnsaTe 3HAUEHUS YHCIOBBIX BBIPAKEHUM, BBINOJIHATh MPUKUJKY U
OLICHKY pe3yJIbTaTa BHIYMCIICHUM, BBITIOJIHATH MPE0Opa30BaHUs YMCIOBBIX BbIpaXKe-
HUW HA OCHOBE CBOMCTB aprU(METUUYECKUX JCUCTBUI.

COOTHOCUTPH TOUKY Ha KOOPJAMHATHOW MPSMOU C COOTBETCTBYIOIIUM €1 YHC-
JIOM Y W300pakKaTh YUCIIa TOYKAMU Ha KOOPJIUHATHOW MPSAMOMN, HAXOIUTh MOIYIIb
YHUCa.

COOTHOCUTBH TOYKH B MPAMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAWHATaMHU
ATOU TOYKH.

OKpyryIsITh 1EeNble YhCIa U AECITUYHbBIE IPOOH, HAXOIUTh MPUOJIMKEHUS YU-

Cell.

YucsioBbie M 0yKBEHHbIC BbIPAKECHHUS

[lonumate u yHnoTpedJATh TEPMHHBI, CBSI3aHHBIE C 3alUCHIO CTENEHU
YHUCJIa, HAXOUTh KBaJpaT W KyO 4YKCIA, BBIUKMCIATH 3HAUCHUS YHCIIOBBIX
BBIPAXEHUH, COACPKALLUX CTEIIECHH.

[Tonp30BaTbCs TpU3HAKAMU JEIMMOCTH, PACKJIAJbIBaTh HATypabHbIC
YyCia Ha IPOCTHIE MHOXKHUTENH.

[Tonb30BaThCcst MAaCIITAOOM, COCTABIATh MPOMOPLIMU U OTHOIICHHUS.

Hcnonbs3oBaTh OYyKBBI 151 O0O3HAU€HHs 4YHUCENl MpPU 3alUCH MaTeMaTH-
YECKUX BBIPAKEHUM, COCTABISATh OYKBEHHBIE BBIpDOKECHHUS U (DOPMYIbI, HAXOIUTh
3HaYeHUs] OYKBEHHBIX BBIPAXKEHUN, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKH U
npeoopa3oBaHUsl.

Haxonute HEU3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBBIX 3a/1a4

PemaTe MHOTOIIArOBbIE TEKCTOBBIE 3a/1a4U APUPMETHYECKUM CITOCOOOM.

Pemars 3amaum, CBA3aHHBIE C OTHOILUEHHUEM, IPONOPLUOHAIBLHOCTBIO Be-
JIMYMH, POLIEHTAMM, pelIaTh TPU OCHOBHBIE 33J]a4M Ha IPOOU U MPOLIEHTHI.

Pewars 3amaun, comepkaiue 3aBUCHMOCTH, CBA3BIBAIOLIUE BEIUYHUHBI: CKO-
pOCTh, BpEMsl, PACCTOSHHME, II€HA, KOJMYECTBO, CTOMMOCTbH, IPOU3BOJIUTEIIb-
HOCTb, BpeMsi, 00béMa pPadOThl, UCHIONB3YS apU(PMETHUECKUE JIEWCTBHUS, OLICHKY,
IIPUKUKY, [I0JIb30BaThCA €AMHULIAMHA U3MEPEHHUSI COOTBETCTBYIOIIUX BEJIUYHUH.

CoctaBinsiTh OYKBEHHBIE BBIPQXKEHHUS 10 YCIOBHUIO 33JaUH.



W3Bnekath nHPpOpMAIIHIO, TPEICTABICHHYIO B TaOJIMIIaxX, HA JMHEWHOH, CTOJI0-
4aTON MJIM KPYTOBOM JUarpaMMax, HHTEpIPETUPOBATh IPEICTABICHHBIEC JaHHBIE,
MCII0JIb30BaTh JIAHHBIC IIPU PELICHUM 3a7ad.

[IpencraBnsite MHGOPMALUIO C MOMOUIbIO TaONWI, JUHEHHOM U CTOJIO-
4aToON AUArpaMm.

Harusanasi reomerpust

[IpuBoauTh mpUMEpPHl  OOBEKTOB  OKPYKAIOIIETO  MHUpPA,  UMEIOIINX
(GbopMy M3YU4EHHBIX TEOMETPHUYECKUX TUIOCKHX M MPOCTPAHCTBEHHBIX (UTYp, MPH-
MEpbl PaBHBIX U CUMMETPUYHBIX PUTY.

N300paxkaTh ¢ TOMOIIBIO IIUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAH-
HOW U KJeTyaTol Oymare M3ydeHHBIEC IJIOCKHE reoOMeTpudecKkue (Urypsl U KOH-
¢durypanuu, CAMMETPUYHBIE (DUTYPBHI.

[Tonb30BaThCS TEOMETPUUECKUMHU TOHATHSIMU: PABEHCTBO (UTYp, CHUM-
METpHs, UCIIOJIb30BAaTh TEPMHUHOJIOTHIO, CBSA3aHHYKO C CHUMMETPHUEW: OCh CHM-
METpPHUH, LEHTP CUMMETPHH.

HaxoauTe BeNMMYMHBI yTII0B U3MEPEHHUEM C TOMOIIBIO TPAHCIOPTUPA, CTPOUTD
YIJIbI 3aJaHHOM BEJIMYMHBI, IOJIB30BAaThCA NPU PELNICHWH 3a1ad TPagyCHOU Me-
PO YIJIOB, pacno3HaBaTh Ha YEPTE)KAX OCTPBIA, IPAMOU, Pa3BEPHYTHIM U TYIIOU
YIJIBL.

Bpruucnsats [yiMHy JIOMaHOW, IEPUMETP MHOTOYTOJIBHUKA, IT0JIb30BaThCS €11-
HUIIAMHW U3MEPEHUS JIMHBI, BBIPAXKATh OJHU €IMHULIBI MU3MEPEHUS JJIMHBI 4epe3
JpyTHE.

Haxonuth, ucnonb3ysi 4epTEXHBIE MHCTPYMEHTHI, PACCTOSHUS: MEKIY
JIBYMsI TOUKaMH, OT TOUKH JI0 IIPSIMOM, JJIMHY ITyTH Ha KBaJPaTHOU CETKE.

BoruucasaTs minomanas GpUryp, coCTaBi€HHBIX M3 MPSAMOYTOJIbHUKOB, HCIOJb-
30BaTh pa3OWEHHE Ha MPSIMOYTOJIbHUKH, HA PaBHBIC (PUTYPHI, JOCTPAWBAHUE O
IPSAMOYTOJIbHUKA, IOJb30BAaThCSl OCHOBHBIMU E€IWHHIIAMU W3MEPEHUS IUIOIIA/IH,
BBIPAXKaTh OJIHU €IMHUILbI U3MEPEHHUS TUIOIIAAN YePE3 IPYTHUE.

PacrioznaBath Ha MOJENSX U M300paKEHUSX MHPAMUIY, KOHYC, IIH-
JUHAP, UCTIOIB30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHE, Pa3-
BEPTKA.

N300paxkaTh Ha KIIeTYATON OyMare mpsiMOYTOJIBHBIN MapauIeIenuIIe]I.

Borauciasate 00bEM  MpSAMOYroObHOTO TMapajuiefienumneaa, Ky0a, TMoJb30-
BaThCs OCHOBHBIMU €TUHUIIAMH H3MEPEHUS 00BhEMA,

PemaTp HecnoxkHbBIE 33/1a4M HA HAXOXKIEHUE T€OMETPUUECKUX BETUYUH B
MPAKTUUECKUX CUTYaIIUSIX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
HaumenoBanue pas- Kouaunue- OcHOBHOE cojlep:KaHue OcHoBHbBIE BU/IbI 1€ATEILHOCTH 00 y4AIOIINXCS
nena (TeMbl) Kypca | CTBO YacoB
HarypanpHbie unca. 43 JlecaTuuHas cuctema cuuciie- | UMTaTh, 3aMcbiBaTh, CPABHUBATH HATypasib-

JlenicTBUsA C HATypasb-
HBIMH YU CJIaMHU

Hud. Psg HaTypanbHBIX YKCEIL.
Harypanpnsbiit psa. Yucno 0.
Harypanbnabie uyncna Ha Koop-
nuHaTHOU mpsiMor. CpaBHe-
HHE, OKpPYIJICHUE HaTypalb-
HBIX 4Kcell. Apudmernyeckue
JNEUCTBUAS C HATypallbHbIMU
yucnamu. CBOWCTBa HYJIS TIPU
CJIOKEHUH U  YMHOXXCHUH,
CBOWCTBA €MHUIBI IPU YMHO-
xeHuu. llepemecturensHoe u
COYETATENIbHOE CBOMCTBA CIIO-
YKEHUSI U YMHOXKEHUS, pacupe-
JEJIUTEIbHOE CBOMCTBO YMHO-
*eHus. JlenuTenn m KpaTHbIE
4yucia, pa3jokKeHUe Ynciia Ha
MHOXXHUTEIH. [{eeHue ¢ ocTar-
koM. lIpocteie u cocraBHbIE
yucina. [IpusHaku nenmumocTtu
Ha 2, 5, 10, 3, 9.

Crenens ¢ HaTypaJbHBIM IIO-

HBIC YHCJIA; MPeAIaraTb U 00CyKIaTh CIIOCOOBI
ynopsaounBanus yucelsl. M300paxars Koopau-
HaTHYIO NPSIMYIO, 0TMeYaTh YKCJia TOUKaMU Ha
KOOPAWHATHOM MPSMOU, HAXOAUTh KOOPJAUHATHI
TOYKH.

HccaenoBarsb CBOMCTBA HATYPAJIBLHOTO pAJIA, YU-
cen O u 1 mpu COKEHUN ¥ YMHOXKECHHH.
Hcnosb30BaTh NPaBUJIO OKPYIJICHHS HATYPAJIb-
HBIX 4ncell. BeImoaHATh apudMernyeckue aeu-
CTBHUS C HATYPAJIIbHBIMU YHCIIAMH, BBIYMCJIATH
3HAYEHUS YUCIIOBBIX BbIPAKECHUI

co cKkoOKamH U 6e3 CKOOOK.

3anuchIBaThH IPOU3BEICHNE B BUJIE CTENICHU, YH-
TaTh CTENEHU, UCIIOJb30BATH TEPMHHOJIOTHI0
(ocHOBaHHMeE, TIOKA3aTEIb), BBIYHCISITH 3HAYEHUS
cTerncHel. BhIMOJHATH NPUKUAKY U OLEHKY
3HAYECHUN YUCIIOBBIX

BBIPAKEHUH, MPeJIaraTh ¥ NPUMEHSITh NIPH-
€éMbI POBEPKU BbIUKCICHUM.

Hcnonb30BaTh NPU BBIYMCJIEHUSIX 1EPEMECTH-
TEJIbHOE U COYETATEIIbHOE CBOMCTBA CIIOKEHUS U
YMHOKE€HUS, PaCIPENEIIUTEIBHOE CBOUCTBO




KazaresneM. YMCIOBBIE BbIpa-
KEHUSI; TIOPAMOK JICHCTBUM.
Pemenune TeKkCcTOBBIX 3aj1ay Ha
Bce apudMeTHUYECKUe JICH-
CTBHS, Ha JBIDKEHHE H IIO-
KYIIKH

yMHOXEHUS;, Yurats, popmyanpoBarsb 3anu-
ChIBATh, CPABHUBATH HaTypaJIbHbBIC YUCIIA;
npeajaratb M 00Cy:KIaTb CroOCco0bl YIIOPsI04YHn-
BaHUs uncel. M300paxaTh KOOpAMHATHYIO IIPsI-
MYIO, 0TMEYATh YKCJIa TOYKAMHU Ha KOOPINHAT-
HOM IIPSAMOM, HAXOAUTH KOOPAWHATHI TOYKH.
HccaenoBars cBOMCTBA HATYPAJIbHOTO PAJIA, YU-
cen O u 1 mpH CIIOKEHUHN ¥ YMHOXKECHUH.
Hcnosb30BaTh NPaBUJIO OKPYIJICHHS HATYPAJIb-
HBIX 4ncell. BeImoHATh apudMeTnyeckue aeu-
CTBHS C HATYpaJbHBIMU YHUCIIAMH, BBIYHCIATH
3HAYEHUS YUCJIOBBIX BBIPAXKEHHUI CO CKOOKaMU U
0€e3 CKOOOK.

3anuchIBaTH IPOU3BEICHNE B BUJIE CTEIICHU, YH-
TaTh CTEIEHU, UCIOJIB30BATH TEPMHHOJIOIHIO
(ocHOBaHMeE, TIOKA3aTElh), BBIYHCIASATH 3HAYEHHS
CTEIECHEN. BBINMOJIHATH NPUKHIKY U OLIEHKY
3HAYEHUN YMCIIOBBIX

BBIPQXKCHUH, MPEAJIAraTh U IPUMEHATH NPHU-
éMbI IPOBEPKM BBIYUCIICHUM.

Hcnosab30BaTh NPH BHIYMCJICHUAX [1IEPEMECTH-
TEJIbHOE U COYETATEIIbHOE CBOMCTBA CIIOKEHUS U
YMHOKE€HUS, PaCIPENEIIUTEIBHOE CBOWCTBO
YMHOKEHUS; (POPMYJIHPOBATH U IPUMEHATDH
NnpaBuJIa Npeodpa3oBaHus YHCIOBBIX BhIpaXe-
HUW Ha OCHOBE CBOWCTB apu(METUUECKUX JCH-




ctBuil. UcciienoBaTh YMCIOBbIE 3aKOHOMEPHO-
CTH, BLIIBUTAaTh M 000CHOBBIBAThH I'HIIOTE3Hl,
¢popmysupoBaTs 00001eHUSI M BBIBO/BI 110 pe-
3yJbTaTaM NpOBEAEHHOI0 uccienoBanus. dop-
MYJIMPOBATH OMpeieJIeHusl IeJIUTEIIs U KpaT-
HOT'O, HA3bIBATH JICTTUTEIN U KPATHBIC YUCIIA;
pacmo3HaBaTh IPOCTHIC U COCTABHBIC YUCIIA;
(popMmysUpoOBaTH U NPUMEHATH NPU3HAKHM JIc-
auMocTH Ha 2, 3, 5, 9, 10; npuMeHsITh aJropuTm
Pa3JI0KEHUS YMCiia Ha MPOCThIE MHOKUTEIIH;
HAXOJUTh OCTATKU OT JCJICHUS M HEIOJHOE YacT-
HOE.

Pacno3HaBaThb UCTHHHBIC U JIOKHBIC BHICKA3bIBa-
HUSI O HAaTYPAJIbHBIX YUCTIaX, IPUBOAUTH NPHU-
Mepbl U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBA-
HUS M OTPUIIAHUS BBICKA3bIBAHUN O CBOMCTBAX
HaTypaJIibHBIX uKcel. KoHnerpynpoBars maTema-
TU4YeCKHUe NMPeAI0KeHUs C TOMOIIBIO CBI30K
«W», KAJINY, «ECHHU..., TO...». Pelmarh TEKCTOBBIE
3a71a4u apuPMETHIECKUM CIocoOoM,
HCN0JIb30BATh 3aBUCUMOCTH MEXy BEJIIMUU-
Hamu (CKOPOCTh, BpeMsI, PACCTOSIHHE, [I€Ha, KOJIH-
YECTBO, CTOMMOCTbD H JIp.): AHAJIM3HPOBATH U
OCMBICJIUBATH TEKCT 33]]a4u, Nepedopmy.Iupo-
BaTh YCJIOBHE, M3BJIEKATHh HEOOXOAUMBIE JaH-
HbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXKIY BEJIU-
YUHAMH, CTPOUTH JIOTHYECKYIO LIETIOYKY PaCCyX-
nenui. MogeampoBaTh X0/ PEIICHU 3a1a4U C




MOMOLUIBIO PUCYHKA, CXEMBI, TAOJIUIIBL.
IIpuBoauTh, pa3dupaTh, OLEHUBATH Pa3JINY-
HbIEC PELIEHU, 3allCH PEIICHUI TEKCTOBBIX 3a-
Jad.

KpuTnuyecku oneHuBaTh OJYyYEHHBIN pe3yJib-
TaT, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSI
OTBET HAa COOTBETCTBUE YCIIOBHUIO, HAXOAUThH
OILIUOKH.

PemaTp 33a1a4n ¢ momMoIibpo nepedopa Bcex BO3-
MOYHBIX BapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHE pa3BUTHA apupMe-
TUKH

HaI‘J'I}IIIHa}I rcoMCTpPHU:.
JIMHUN Ha IJIOCKOCTH

12

Touka, npsimMasi, OTPE30K, JTyY.
Jlomanas. M3mepeHue 1IMHBI
OTpE3Ka, METPUUYECKHE €U~
HULIBl W3MEPEHUsI 1JIVHBI.
OxkpyxHOCTb U Kpyr. [IpakTu-
yeckas padbora «llocrpoenue
y30pa U3 OKPY>KHOCTEI».
VYromn. [Ipsmoi, ocTpbli, Ty-
IO ¥ pa3BEPHYTHIN yribl. M3-
MepeHue yriosB. [Ipaktuye-
ckas padota «Iloctpoenue yr-
JIOB»

PacnosHaBaTh Ha yeprexax, pUCyHKax, ONMUCHI-
BaTh, UCIOJIb3Ysl TEPMUHOJIOTHIO, U H300paKkaTh
C IIOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB: TOUKY,
PSMYIO, OTPE30K, JyY, YTOJ1, JIOMAaHYIO, OKPYX-
HOCTb.

Pacno3snaBaTh, NpUBOAUTH NPpUMeEPbI OOBEKTOB

peanbHOr0 MUPA, UMEIOIUX (OPMY U3yUEHHBIX
¢buryp, olleHuBaTh WX JIMHEWHbBIE Pa3MEPHI.
Hcnonb30BaTh JUHENHKY U TPAHCIIOPTUP KaK MH-
CTPYMEHTHI JIJIsl IOCTPOEHUS U U3MEPEHHUS: H3Me-
PATH JUIMHY OTPE3Ka, BEJIUYHHY yIia; CTPOUTH
OTPE30K 3aJJaHHOM JJIMHBI, YroJl, 3alaHHON BEJH-
YUHBI; OTKJIAABIBATD I[IUPKYJIEM PaBHBIEC OT-
PE3KH, CTPOUTH OKPYKHOCTb 3aIaHHOTO pajinyca.
N300paxkaTh KOHPUTYpALIUU TEOMETPHUUECKUX

¢duryp




U3 OTPE3KOB, OKPYKHOCTEH, UX YACTEN HA HEIU-
HOBAaHHOMW M KJIeTYaTOW Oymare; mpeasiararhb,
ONUCHIBATH M 00CYKIAATh CIIOCOOBI, AJIT0-
PUTMBI IOCTPOEHUS.

Pacno3HaBaTh ¥ H300paxkaTh Ha HEJIMHOBAHHOMN
U KJIETYATOM OymMare npsiMOid, OCTpBbIil, TYIO,
Pa3BEPHYTHIN YIJIbl; CPABHUBATH YIJIbL.
BobruncjasTh JJIMHBI OTPE3KOB, JoMaHbIX. [1oHM-
MATh U UCNOJIB30BATH NPU PelICHUN 33124
3aBHCUMOCTH MEX]y €AUHULIAMHA METPUUYECKON
CHUCTEMBI MEP; 3HAKOMUTBCHA C HEMETPUUECKUMHU
CHUCTEMaMU Mep; BBIPAKATH JUIMHY B PA3JIMYHBIX
enuHuIax uamepenus. UccaenoBars Gurypsl u
KOH(UTypalyu, Ucroib3ys HU(PPOBbIE peCypChI

OOBIKHOBEHHBIE IPOOH
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HpoOs. IIpaBuiibHbBIE 1 HEMPa-
BUJIbHBIE IpoOu. OCHOBHOE
CBOMCTBO apobu. CpaBHEHUE
npobeit. CiioKeHre U BhIYUTa-
HUE OOBIKHOBEHHBIX IPOOCH.
CwmemanHas 1po0b. Y MHOXKe-
HUE U JIeJIeHuEe OOBIKHOBEH-
HBIX Jpo0eii; B3auMHO-00paTt-
HBIC IpoOu. Perenmne TekcTo-
BBIX 3aJ1a4, COJEPIKaIIX
npoou. OCHOBHBIC 3a]1a4 Ha
npobu. [Ipumenenune Oyks
JUTSI 3aTTUCH MATEMATUYECKUX
BBIPAKECHUHN U NPEIOKECHUN

MoneaupoBathb B rpaduuecKkoi, IpeIMEeTHON
dbopwme,

C IOMOUIBIO KOMIIBIOTEPA MOHATHS U CBOMCTBA,
CBSI3aHHBIE C OOBIKHOBEHHOM JAPOOBIO.

YuraTh ¥ 3aNIMCHIBATH, CPABHUBATH OOBIKHO-
BEHHBIE IpoOH, MpeIaratb, 000CHOBBLIBATH H
00CyKIaTh CIOCOOBI YIOPSIOUUBAHUS APOOECH.
N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMU
Ha KOOPJIUHATHOM MPAMOM; HCIOJAb30BATH KOOP-
JTUHATHYIO TIPSIMYIO ISl CPaBHEHUS APOOECH.

@ opMyTHPOBATH, 3ANIUCHIBATH C MOMOIIbIO
OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOU IpO0H;
HCI0Jb30BATh OCHOBHOE CBOMCTBO ApO0OU JIs




COKpalleHus ApoOei u npuBeneHus: Apoou K HO-
BOMY 3HAMEHATEIO.

IIpeacraBiasTh CMENIaHHYIO IPOOb B BUE HE-
MPaBUIILHOM U BBIJEISTH LETYI0 4YacTh YUCa U3
HENPaBUILHON APOOH.

BoinosusaTs apupmerndeckue 1eucTBus

C OOBIKHOBEHHBIMH JPOOSIMU; MPUMEHSITH CBOIi-
CTBA apuU(PMETUUECKUX JTCUCTBUI IJIs1 pallioHa-
JV3aluy BBIYUCIICHUN.

BoINOJHATH NPUKUIKY U OLEHKY pe3yJibTaTa
BBIYMCJICHUI; MPeAJIaraTb U IPUMEHATH NPH-
€éMbI IPOBEPKHU BbIYUCIICHUM.

IIpoBoauTh MCCJIEI0BAHMSI CBOMCTB qpOOEH,
OMUPAsICh HAa YUCTIOBBIE IKCIIEPUMEHTHI (B TOM
YUCJIE C TOMOIIbIO KOMITBIOTEPA).
Pacno3naBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBA-
HUSI O IpOOSX, MPUBOAUTH NPUMeEPBI U KOHTP-
MIPUMEPHI, CTPOUTH BHICKA3BIBAHMS U OTPUIIA-
HHS BBICKA3bIBAHUU.

Pemarts TeKCTOBBIE 3a/1auu, COACpKAIINE IPOO-
HbIE JaHHBIE, U 33]]a4M HA HAXO0K/ICHUE YaCTH Iie-
JIOTO U LEJIOTO MO €r0 YacTH; BHIAABJIATH HX
CXO/JCTBA U Pa3jN4nsl.

MoaenupoBarh X0/ pELICHUS 3a]1a4u C TTIOMO-
IIbI0 PUCYHKA, CXEMBbI, TAOJIHUIIBI.

IIpuBoauTh, pa30upaTh, OLEHNBATDH PA3ITNY-
HbIE PEIICHUS, 3aMUCU PEIICHUH TEKCTOBBIX 3a-
Jiad.




KpuTnuecku oneHUBATh TOJTYICHHBIA PE3YIlhb-
TaT, OCYIICCTBIISATH CAMOKOHTPOJIb, IIPOBEPSS OT-
BET HAa COOTBETCTBHUEC YCIOBHIO, HAXOHTh
OIITNOKH.

3HAKOMUTBCS ¢ HCTOPHeEH pa3BUTHS apupMe-
THKH

Harnsanasa reomeTtpusi.
MHOroyroJibHUKH

10

MHoroyroasHukH. YeTbIpEx-
YTOJBHUK, IPSIMOYTOJIbHUK,
kBajpar. [Ipaktnueckas pa-
6ota «IlocTpoenue npsmo-
YTOJbHUKA C 3aIaHHBIMH CTO-
pOHaMU Ha HEJIMHOBAHHOM
Oymare.

TpeyronpHuK.

[Inomane u nepumeTp nps-
MOYTOJIbHUKA U MHOTOYTOJIb-
HUKOB, COCTABJICHHBIX U3
IPSAIMOYTOJIbHUKOB, €IMHULIBI
u3Mepenus nnomanu. [lepu-
METP MHOTOYTOJIbHUKA

OnuceiBaTh, MCNOJIb3y TEPMUHOJIOTHIO, H300-
pPa)kaTh C NOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U OT PyKH, MOJIETUPOBATh U3 OyMaru MHOTO-
yroiabHukd. [IpuBoauTH MpUMepbI 00BEKTOB pe-
IbHOTO MHUPA, UMEIOIIUX (POPMY MHOTOYTOJIb-
HUKa, IPSIMOYTOJIbHUKA, KBa/IpaTa,
TPEYTOJIbHUKA, OLEHMBATh WX JINHEWHBIE pa3-
Mepbl. BBIYHCAATB: IEPUMETP TPEYTOJIBHHKA,
IPSAMOYTOJIBHUKA, MHOTOYTOJIBHHUKA; IO
IPSIMOYTOJIbHHKA, KBaJIpaTa.

M300paxkaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HETMHOBAHHON U KJIETYaTON Oymare
KBaJpaT ¥ NPSIMOYTOJIbHUK C 3aJaHHBIMH JJIU-
HaMH CTOPOH.

HccnenoBath cBOMCTBA IPSIMOYTOJIBHHUKA, KBA/I-
paTa myTéM SKCIepUMEHTAa, HaOIIOCHUS, U3Me-
PEHUsI, MOJIETIMPOBAHHUSI; CDAaBHUBATh CBOKCTBA
KBaJpara U NpsIMOYTOJIbHUKA.

KoncTpynpoBats MaTeMaTH4YeCKHeE NPeIJI0Ke-
HHSA C IOMOUIBIO CBA30K «HEKOTOPBINY, JIH0-




0oli». Pacnmo3HaBaTh UCTHHHBIE U JIOJKHBIE BbI-
CKa3bIBaHUSI O MHOTOYT'OJIbHUKAX, NIPUBOAUTH
NMPUMEPbI U KOHTPIIPUMEPHI.

HccnenoBaTth 3aBUCUMOCTD IUIOIIAIA KBaJpaTa
OT JJIMHBI €r0 CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHON CETKH IS
MOCTpoeHus (GUTyp; pa3ouBaTh MPIMOYTOJIEHUK
Ha KBaJ[paThl, TPEYTOJbHUKHU; COCTABJATHL (PU-
Typbl U3 KBAJIPATOB U MPSMOYTOJIbHUKOB U HAXO-
JIUTh UX TJIOIIA/lb, pa30MBaTh PUTYPHI HA TIPSIMO-
YTOJIbHUKHW U KBAAPATHI U HAXOJAUTh UX IUIOMIA/b.
BoipakaTrh BeIMUYMHY IUIONIAINA B PA3JIMYHBIX
EIMHULIAX U3MEPEHUSI METPUUYECKONU CUCTEMBI
Mep, MOHUMATH U UCIOJIb30BATH 3ABUCUMOCTH
MEXy METPUUECKUMU €IUHUIIAMHU U3MEPEHUS
TIOILAIH.

3HAKOMMTHCS C IPUMEPAMHU IPUMEHEHHUS T1J10-
aJId U IEPUMETPA B TPAKTUUECKUX CUTYAIIUSX.
Pemarh 3aga4u u3 peaqbHOM )KU3HU, Mpeasia-
raTthb 4 00CYy:KI1aTh pa3jiidHbIe CIIOCOOBI pellie-
HUS 3a71a4

Hecsatuunbie qpodu
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JlecsiTuuHas 3anuch Jpooei.
CpaBHEHUE IECATUYHBIX IPO-
Oeii.

JlercTBUA C 1€CATUUYHBIMHA
npobsimu. OKpyTieHue aecs-
TUYHBIX IpOOCii.

Pemnienne TeKCTOBBIX 3a/a4,

IIpeacraBiasiTh AECATUYHYIO IpOOb B BUJIE
OOBIKHOBEHHOH, YUTATh M 3aNMCHIBATDH, CPaB-
HHMBATbD JICCATUUYHBIC IpOOH, NMpeaiaraTb, 000c-
HOBBIBATb U 00CYKAATh CIIOCOOBI YIIOPSI0YH-
BaHUs JECSITUYHBIX ApOOEH.

N3o00paxkarh necaTuyHble ApoOU TOUKAMU Ha KO-
OpJIMHATHOUW MPSIMOM.




coaepxamux apoou. OCHOB-
HBIE 33J1a4d Ha JIpoou

BbIABJIATH CXOACTBA U PA3JIUYHUs MPaBUI apud-
METHUYECKUX ACUCTBUN C HATypaJbHBIMHU YHCIIaMHU
U JECATUYHBIMU JIPOOSIMU, OOBSICHATD HX.
BoInosHaTh apudMeTHIecKue TeUCTBUA C eCs-
TUYHBIMU JIPOOSIMU; BBINOJIHATH NPUKUAKY U
OLIEHKY pE3yJIbTaTa BEIYMCICHUH.

I[IpumeHsTH cBOMicTBA apuPMETUUECKUX JICH-
CTBUH JUISl pAlMOHAIN3AIUN BBIYUCIIEHUM.
IIpuMeHATH NPABUIIO OKPYIJIEHHUS I€CATUYHBIX
JpoOeid.

IIpoBoauTH HCC/IEIOBAHMS CBOMCTB AECATUY-
HBIX JIp0o0O€ii, ONUpasiCh Ha YUCIOBBIE IKCIIEPU-
MEHTBHI (B TOM YHCJIE C TIOMOIIbIO KOMIIBIOTEPA),
BBIIBUTaTh T'MIIOTE3bI U IIPUBOJAUTH UX 000OCHO-
BaHUSL.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBA-
HUS 0 IPOO0SX, MPUBOAUTH NMPUMeEPbI U KOHT]-
MIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPUIIA-
HUS BBICKA3BIBAHUH.

Pemarts TeKCTOBbIE 3a/1auu, COACpIKAIINE IPOO-
HbIE JaHHBIC, U Ha HAXO0XKJICHUE YaCTH IIEJIOTr0 U
IIEJIOTO IO €r0 YaCTH; BBISABJSATH MX CX0JACTBA U
pas3janyus.

MoaeaupoBarThb X0 PELUICHUS 3aa4 C IOMO-
IIBI0 PUCYHKA, CXeMbI, Ta0ulbl. [IpuBOAMTD,
pa3doupaThb, OLIEHUBATH PA3JINYHBIC PEIICHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3a/a4.
OnepupoBath JPOOHBIMU YHCIIAMH B pEAIbHBIX
JKU3HEHHBIX CUTYalUsIX.




KpuTnuecku oneHUBATh TOJTYICHHBIA PE3YIlhb-
TaT, OCYIICCTBIISATH CAMOKOHTPOJIb, IIPOBEPSIS OT-
BET Ha COOTBETCTBHUE YCIOBHUIO, HAXOIUTh
OIITNOKH.

3HAKOMUTBCS ¢ HCTOPHeEH pa3BUTHS apupMe-
THKH

Harnsanasa reomeTtpusi.
Tena u purypsl B mpo-
CTPaHCTBE

Mpuororpanauku. M3o00paxe-
HHE MHOTOI'PAaHHUKOB. Mo-

JIEJIY IPOCTPAHCTBEHHBIX TEI.

[IpsAMOyTOJIBHBIN Mapasene-
nunen, ky0. Pa3BépTku kyOa
U Tapajuielienunesa.
[Ipaktuueckas pabora «Pa3-
BEPTKA KyOa». O0BEM KyOa,
NPSIMOYTOJILHOTO Mapasijiese-
nurea

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B
OKpY KaleM MHPe IpsIMOYTOJIbHBIN Hapajuie-
nenunen, Ky0, MHOTOIpaHHUKH, ONIUCHIBATh, HC-
N0JIb3ysl TEPMUHOJIOTHIO, OLlEHUBATD JIMHEH-
HbIE pa3MephbI.

IIpuBoauThL NpuMepbI 00BEKTOB PEATHLHOTO
MUpa, UMEIOIUX (HOPMY MHOTOTpaHHUKA, ITPSIMO-
YrOJIbHOTO Napajuieienunea, Kyoa.
N306paxath Ky0 Ha KJIeTYaTOM Oymare.
HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOJIHHOTO
napajuieenune a, MHOrOTPaHHUKOB, UCTIOJIb3Ys
MOJEIIN.

Pacno3naBaTh M n300paxars pa3BEPTKU KyOa u
napasuienenuneaa. MoaeJaupoBaTh KyO U napai-
nenenunen u3 OymMaru ¥ mpo4ux MaTepualioB,
00BSICHATH CIOCO0 MOJECIIUPOBAHMS.

HaxoanTh n3mepenusi, BBIMUCIATH II0IATL
MOBEPXHOCTH; 00BEM Ky0a, MpsIMOYTOJILHOTO Ta-
pajulenenuneaa; uccjaeI0Barb 3aBUCUMOCTh
00BbéMa KyOa OT JUIMHBI ero pedpa, BIABUTATH U
000CHOBBIBATH THIOTE3Y.




Ha0aroaaTs 1 IpOBOAMTHL AaHAJIOTMH MEXTY 10~
HATUSMU IUIOIIAIU U 00bEMA, IEpUMETPA U TUIO-
11411 IOBEPXHOCTH.

Pacno3naBaTh UCTUHHBIE U JIOXKHbBIE BbICKa3bIBa-
HUSl O MHOTOTPaHHHUKaX, PUBOAUTH IPUMeEPbI U
KOHTPIIPUMEPHI, CTPOMTH BBICKA3bIBAHUSA U OT-
pULIAHUS BBICKA3bIBAaHUM.

Pemiath 3a1a4M 13 peasIbHON KU3HU

[ToBTOpEenue u 06001Ie-
HUE

10

[ToBTOpEHNE OCHOBHBIX TTOHS-
THW U METOJIOB Kypca 5
Kjacca, 0000I11IeHre 3HaHUHN

BouIyucasiTh 3HaUEHUS BBIPAXKEHUM, COAEpKa-
IIMX HAaTypaJIbHbIE YHCIa, OOBIKHOBEHHBIE U JIE-
CATUYHBIE POOH, BHIMOIHATH IPeoOpa3oBaHuUs
qucel.

Bei0upaTth cnoco0 cpaBHEHHUs YUCEN, BBIYUCIIE-
HUM, IPUMEHSATH CBOICTBa apu(METUUECKUX
JIEMCTBUN ISl PAlIMOHAIIN3AIMHA BBIYHCIICHUM.
OcyumecTBIsATh CAMOKOHTPOJIb BBINOJIHAEMBIX
JICVCTBUM U CaMONPOBEPKY PE3yJIbTAaTa BBIUUCIIEC-
HHUM.

Pemars 3agaum U3 peaslbHON KU3HU, IPUMe-
HATH MaTEeMATHYECKHE 3HAHUSA [T PELICHUS
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

Pemiats 3agaum pa3HbIMHU CIIOCO0aMH, CPABHM-
BaTh -CIOCOOBbI PEIICHUS 33/1a41, BLIOMPaTh pa-
IMOHAJBHBIH CIIOCO0

OBIIEE KOJIMYE-
CTBO HACOB IIO
ITPOI'PAMME

170




6 KJIACC

HaumenoBaHnue pa3s- Koanue- OcHOBHOE coep:kaHune OcHOBHBIE BH/IBI 1€ATEILHOCTH 00 y4AIOUIUXCS
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HarypainbHbie yncia 30 Apudmernueckre AecTBUS ¢ | BINOJIHATH apuMeTHUeCKUe NeCTBHSA C

MHOTO3HAaYHBIMU  HaTypaJib-
HBIMH 4YHucjiaMd. YHCI0BBIC
BBIPAXKCHUSA, TOPSAJIOK JICH-
CTBHUH, HCIOJIB30BAHUE CKO-
0ok. OKpyrJeHHe HaTypaib-
HBIX YHCE.

JlenuTenun W KpaTHBIE YHCIA,
HaMOOJIBIIIHI OOIIHHI AEIIUTEIIh
U HauMeHbIlee oOIlee Kpart-
Hoe. J[eTMMOCTb CyMMBI U TIPO-
n3BeqeHus. [lenenue ¢ ocrar-
KoM. PelneHne TeKCTOBBIX 3a-
aq

MHOT'03HaYHBIMU HATypaJbHbIMU YUCJIAaMU, HAXO-
JUTH 3HAYEHHUS YUCIIOBBIX BBIPAKEHHI CO CKOO-
KaM# 1 0€3 CKOOOK; BLIYUCJIATH 3HAYEHUS BbI-
PaXXEHUH, COAEPKAIINUX CTCTICHH.

BbINOJHATH NPUKUAKY ¥ OLEHKY 3HAYCHUN
YUCJIOBBIX BBIPAKEHUN, IPUMEHATH NPHEMBI
NMPOBEPKHU pe3yJibTara.

Hcnonb30BaTh NPHU BHIYUCICHUSX [1IEPEMECTH-
TEJIbHOE U COYETATEIbHOE CBOMCTBA CIOKEHUS U
YMHOXEHHSI, paclpe/IeTUTEIbHOE CBOWCTBO
YMHOXEHHUSI OTHOCUTEIIBHO CII0KEHUS, CBOMCTBA
apudmerndeckux aeiicteuii. UcciienoBars yuc-
JIOBBIE 3aKOHOMEPHOCTH, MPOBOJUTH YHUCIIOBbIE
AKCIEPUMEHTHI, BbIIBUTATh U 000CHOBBIBATH
THIOTE3bI.

@®opMyJTUPOBATH ONIPeieJIeHUs JICTUTEIS U
KpaTHOT0, HAauOOJIbIIIETO OOIEro ACIUTEIS U
HaWMEHBIIEro O0IIEro KpaTHOro, MPOCTOrO U CO-
CTABHOT'O YKCEJI; UCIIOJIH30BATh 3TH MOHATHUS NIPU
pelieHuu 3aaa4.

IIpuMeHSATH aJArOpUTMbI BEIYUCIICHUS Han0OJIb-
IeT0 OOIIETo ASIUTENS U HAUMEHBIIEro 0011ero
KpPaTHOTO JIBYX YUCEJl, AITOPUTM Pa30KEHUs
yucia Ha nmpoctbie MHOkHUTENN. MccaenoBarb




ycaoBus AenuMocTu Ha 4 u 6. UccaaenoBartsb, 00-
CyK1aTh, POPMYJIUPOBATH U 000CHOBBIBATH
BbIBO/I O YETHOCTH CYMMBI, IIPOU3BEICHUS: IBYX
YETHBIX YMCEII, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOT'O YHCEII.

HccaenoBatb CBOMCTBA JCIIMMOCTH CYMMBI U
MIPOU3BEICHUS YHUCEN.

IIpuBoaMTH MPUMEPbI YKCEN C 3aJaHHBIMU
CBOIMCTBAMU, PaCcliO3HABATH BEPHbIC U HEBEP-
HbIe YTBEPKJICHUS O CBOMCTBAX YHCEJ, ONPOBEP-
raTh HEBEPHBIE YTBEPKICHUS C ITOMOIIBIO
KOHTPIPUMEPOB.

KoncTpynpoBats MaTeMaTH4ecKHUe MpeasiosKe-
HHSA C TIOMOIIBIO CBI30K «M», «UJIN», KECIIH. ..,
TO...».

PemiaTth TEeKCTOBBIC 3a7a4M, BKIOYAIOIIUE TTOHS-
THS TSTUMOCTH, apu(PMETHISCKUM CITOCOOOM, HC-
M0JIb30BaTh EPEOOP BCEX BO3MOKHBIX BapHaH-
TOB.

MoaeaupoBaTh X0 PELUICHUS 3aJa4 C IOMO-
IIbI0 PUCYHKA, CXEMbI, TAOJIHUIIBI.

IlpuBoauTth, pa3ouparTs, OUEHUBATH PA3INY-
HBI€ PEILICHUS, 3aIIUCH PEIIEHN TEKCTOBBIX 3a-
Jad.

Kpurnyecku ouieHUBaTh MOJTYUYCHHBIN PE3YIIb-
TaT, HAXOJUTh OIMUOKU, OCYIIECTBISATH CAMOKOH-
TPOJIb, IPOBEPSISE OTBET HA COOTBETCTBUE YCIIO-
BUIO




HaFJISI,Z[HaSI reomMeTpus.
HpSIMI)IC Ha IIJTIOCKOCTH

[leprieHIUKYISIPHBIE TIPSAMBIE.
[TapannenbHbie npsimMbie. Pac-
CTOSTHUE MEXKIY ABYMS TOY-
KaMH, OT TOYKH JI0 TIPSIMOM,
JUIMHA MapuIpyTa Ha KBaJIpat-
HOM CETKE

Pacno3HaBaTh Ha yepTekKax, pUCYHKAX CIIy4au
B3aMMHOTO PACIIOJIOKEHUS IBYX IPSMBIX.
N300paxaTh ¢ MIOMOUIbIO YePTEKHBIX HHCTPY-
MEHTOB Ha HEJIMHOBAHHOM U KJleT4aToi Oymare
JIBE [IEPECEKAIOIIMECS NPAMBIE, ABE MapaILIeIIb-
HBIE NPSIMBIE, CTPOUTH NPSMYIO,
IIEPIICHIUKYJIAPHYIO faHHOU. IIpuBoaMTH NpH-
Mepbl [MapajuIeIbHOCTH U NEPIEHIUKYISIPHOCTH
MPSIMBIX B POCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHIU-
KYJISIpHBIE U TIapajuienbHble cTOpoHbL. U300pa-
’KaTh MHOTOYTOJIbHUKH C MMapaJuleIbHbIMU, Mep-
NEHIUKYJSIPHBIMUA CTOPOHAMU.

HaxoauTh paccTosiHUE MEXIY ABYMsI TOUKAMH,
OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH HAa KBaJpaTHOU
CEeTKE, B TOM UHMCJIe UCIOJIb3Ys HU(POBbIE pe-
CYpCHI

Hpobu

32

OOGbIKHOBEHHAs Ipo0b, OC-
HOBHOE CBOWMCTBO pOOH, CO-
Kpaienue 1pooeit. CpaBHe-
HUE U YIIOPS0YMBAHUE JPO-
oeil.

JlecsaTuaHbIe IPOOH U METPH-
yeckas cucrema Mep. Apud-
METHUYECKHUE JICUCTBUSA C
OOBIKHOBEHHBIMH M JICCSITHY-
HBIMH JIPOOSMH.
OrtHomienue. [lenenue B 1an-
HOM

CpaBHMBATH H YHOPSII0YMBATH ApOOH, BHIOU-
paTh cnocod CpaBHEHUs IPOOEii.
IIpeacraBiasiTh AeCATUYHbBIE APOOU B BUIE OOBIK-
HOBEHHBIX Jpo0el U 0OOBIKHOBEHHBIC B BUJIE JIE-
CSATUYHBIX, HCIOJIb30BATH IKBUBAJIEHTHbIE
npeacTaBjeHust TpoOHBIX YUCEN MPU UX CPABHE-
HUU, TIpU BbluuciaeHusax. Mcnmoab3oBaTh aecs-
TUYHBIC TPOOU TIPH MPEe0OpPa30BAHUY BEIIMYUH B
METPUYECKON CUCTEME MED.

BoinoHaTh apudMeTHndeckue 1eMCTBUSA C
OOBIKHOBEHHBIMHU U JISCATUIHBIMH JIPOOSMHU.




oTHoIlIeHuu. Macirta0, mpo-
MOPIIHSL.

[Tonsatue npouexra. Beranc-
JIEHHWE MPOIIEHTA OT BEJIM-
YHHBI U BEJIMYMHBI 110 €€ MPo-
LCHTY.

Pemenue TeKCTOBBIX 3aj1a4,
cojiep Kallux ApoOu U mpo-
LICHTAHI.

[Ipaktuueckas padora «OT-
HOILICHUE JJIMHBI OKPYKHOCTH
K €€ quaMeTpy»

BbrunciasiTb 3Ha4YCHUS BBIPAKEHUM, COJIEpKa-
IIUX OOBIKHOBEHHBIE U JACCATUYHBIE APOOH, BbI-
MIOJTHATH MPeoOpa3zoBaHus ApoOel, BLIOUPATH
CIoco0, NpUMeHsITh CBOICTBA aprU(PMETUICCKUX
JIEUCTBUN U1l PAllMOHAIN3AMA BBIYUCIICHUM.
CocTaBJisiTb OTHOIIEHUS U MIPONOPIIMU, HAXO-
JUTH OTHOIICHUE BEJIMYMH, JICTUTh BEIINUUHY B
JaHHOM oTHolIeHnY. HaxoauTs 3KkcnepuMeH-
TAJbHBIM IIYTEM OTHOIICHUS JJIMHBI OKPYKHO-
CTHU K €€ Iuamerpy.

NuTepnpernpoBaTh MaciiTad Kak OTHOIICHUE
BEJINYMH, HAXOAUTh MacIITA0 IJIaHa, KapThl U
BBIYHCIISITh PACCTOSIHUS, UCIIOJIB3YS MacITao.
OO0BSICHSTD, YTO TaKOE MPOIICHT, YIOTPEOJIAThH
000POTHI PEYH CO CIIOBOM «ITPOIICHT». BhIpa-
sKaTh IIPOIICHTHI B APOOSX M APOOH B MPOICHTAX,
OTHOIIIEHUE JIBYX BEJIUYMUH B MPOIICHTAX.
BbIuncasiTh NPOIEHT OT YKCiIa U YUCTIO TI0 €ro
MIPOLICHTY.

Oxpyrasath ApoOuU U MPOIEHTHI, HAXOIUTh MPHU-
OIVDKCHMS YHCEl.

Pemarts 3agaum Ha 4yacTH, IPOIIEHTHI, MPOIIOP-
IIUU, Ha HaXOXAeHUE Jpo0u (ITPOIIEHTa) OT BEJIH-
YUHBI U BEJIMYUHBI TI0 €€ IpoOu (MPOILICHTY),
JpoOu (MpoIeHTa), KOTOPBIM COCTABIISET OJIHA Be-
nuyuHa oT Apyroil. IlpuBoauTs, pa3oupars,
OLIEHMBATDH PA3JIMYHBIC PEIICHUSI, 3aMMUCH Pellie-
HUM TEKCTOBBIX 3a7ad4.




N3BaexkaTh nHOpMANUIO U3 TAOJIHI] U UA-
rpamMM, HHTEPIPETUPOBATH TAOIMYHBIC IAHHBIC,
OTIPENICNIATh HAauOOJIbIlICe U HAMMEHBIIICE U3
MIPEJICTABICHHBIX JTAHHBIX

Harnsgnas reometpusi.
CummeTtpus

Ocesas cummertpust. LleH-
TpaJbHasi CAMMETPHSL.
[TocTpoeHne CHMMETPUYHBIX
duryp.
[Ipaktrueckas pabora «Oce-
Basi CHMMETPUSD.
CummMmeTpus B IpOCTPAHCTBE

Pacno3HaBaTh Ha yepTeXax U U300pAKEHUSX,
n300paxkaTh OT pyKH, CTPOUTH C IOMOIIbIO UH-
CTPYMEHTOB (Urypy (0Tpe30K, JIOMaHYyI0, Tpe-
YTOJBHUK, IPSIMOYTOJIbHHUK,

OKPYXHOCTb), CAMMETPUYHYIO TaHHOW OTHOCHU-
TEJIbHO MPSAMOU, TOUkr. HaxoauTs npumMepbl
CUMMETPHUH B OKPYXKAIOIIEM MHUPE.
MopeanpoBarhb u3 Oymaru e purypbl, Cum-
METPUYHBIE OTHOCUTEIBHO MPSMOM; KOHCTPYH-
pOBaTh reOMETPUUECKHE KOH(DUTYpAIIH, UC-
IIOJIb3YsI CBOMCTBO CHMMETPHH, B TOM YHCJIE C TIO-
MOIIBIO0 MU(GPOBBIX PECYPCOB.

HccnenoBathb cBOWCTBA U3YUYEHHBIX (DUTYD, CBSI-
3aHHBIE C CHMMETPHUEH, UCIOJb3Ys SKCIIEPUMEHT,
HaOJII0/ICHUE, MOJICTTUPOBAHHUE.

O00CHOBBIBATB, ONIPOBEPraTh C NOMOIIBIO
KOHTPIPUMEPOB YTBEPKIICHUSI O CAMMETPUH Pu-

I'yp

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB aJid 3a-
MMCH MaTEMaTUYECKUX BbIpa-
YKCHUH U MPeIIoOKEeHN. byk-
BEHHbBIEC BBIPAKECHUS U YUCIIO-

BbI€ M10JICTAHOBKHU. bykBeH-
HBIC PABEHCTBA, HAX0XKICHUE

HEHU3BECTHOIO

Hcnoab3oBaTh OYKBBI 1151 0003HAUYCHUS YHCE,
[P 3aMUCU MATEMATHYECKUX YTBEPKIACHHM, CO-
CTaBJISATh OYKBEHHBIC BBIPAKEHUS IO YCIIOBHIO
3a7a4u.

HccienoBaTh HECI0KHBIE YUCTIOBBIE 3aKOHOMEP-
HOCTH, UCTIOJIh30BaTh OYKBHI JIJISI UX 3aIMCH.




KOMITOHEHTa. DOpMYIIbI

BbI1uucjAaTh YuCiI0BOE 3HaUYE€HHE OYKBEHHOTO
BBIPQKECHMUS TPU 3a/IaHHBIX 3HAYCHUSIX OYKB.
3anuchiBaTh POPMYJIBI: IEPUMETPA U TUIOLIAIN
MPSIMOYTOJIbHHUKA, KBaJpaTa; JJIMHbI OKPYKHOCTH,
IJIOIIAIA KPYTa; BHINOJHATH BHIYMCICHHUS 110
3TUM (popMyIiam.

CocTraBiasiTh (pOpMYJibl, BEIPAKAIOIINE 3aBUCH-
MOCTH MEX]1y BEIMYMHAMU: CKOPOCTh, BpEMS,
pPacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTB; IIPO-
U3BOJIUTEIBLHOCTB, BPEMS, 00bEM

pabOThI; BBIMOJIHATH BBIYMCIECHHS IO 3TUM (Op-
MysnaM. HaxoauTb HEM3BECTHBIN KOMIIOHEHT
apu(MeTnyecKkoro 1eNHCTBUS

Harnsinnas reometpus.
@urypsl Ha MIOCKOCTU

14

YeTbIpEXYTroJIbHUK, IPUMEPHI
YEeTBIPEXYTOJIBHUKOB. IIpsmo-
YTOJIbHUK, KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB, THarOHaJEH.
N3mepenue yrinos. Buasl Tpe-
YTOJIbHUKOB.

[IepumeTp MHOTOYTOIBHUKA.
[Tnomane duryper. Dopmyisl
NEpUMETPA U IJIOIIAAH MPsi-
MoyroJibHUKa. [Ipubmmxén-
HOE U3MEpPEHUE TuIomaau hu-
ryp. [Ipaktnueckas

pabota «Ilnomaas kpyra»

N3006paxkaTh HAa HEJIMHOBAHHOMW U KJIETYATON OY-
Mare ¢ UCIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEH-
TOB YETBHIPEXYTOJBHUKH C 33JaHHBIMH CBOM-
CTBAMU: C NapaJuIeNIbHBIMU, IEPIICHANKYISP-
HBIMHU, PaBHBIMH CTOPOHAMU, IPSIMBIMU YTJIAMU U
Ip., paBHOOeipeHHbIN TpeyronbHuk. Ilpeana-
raTtb M 00CyKIaTh CIIOCO0BI, AJTOPUTMBI 110-
CTPOCHHS.

HccaenoBarth, HCNIOIB3YS SKCIIEPUMEHT, HAOIIIO-
JIEHHE, MOJICTIMPOBAHNE, CBOMCTBA MPSIMOYTOJIb-
HUKa, KBaJpara, pa30uBaTh Ha TPEYrOJbHUKHU.
O00CHOBBIBATH, OIIPOBEPIaTh C IOMOIIBIO
KOHTPIIPUMEPOB YTBEPKIACHHUS O MPSAMOYIOJIb-
HUKE, KBaJpaTe, paclo3HaBaTh BEPHbIE U HEBEP-
HBIE YTBEPXKICHUS.




HN3mepsATH U CTPOUTH C IOMOILBIO TPAHCIIOP-
THpA yTJIbl, B TOM YUCJIE B MHOTOYT'OJIBHUKE,
CPABHUBATH YTJIbl; PACIIO3HABATH OCTPbIE, IIPsI-
MBIE, TYTIbIE, PA3BEPHYTHIC YTJIBIL.
Pacno3naBathb, H300paskaTh OCTPOYTOJIbHBIM,
MPSIMOYTOJIbHBIN, TYIIOYTOJIbHBINA, paBHOOEIPEH-
HBII, PABHOCTOPOHHMU TPEYTOJIbHUKH.
BopI4HCasTh IEPUMETP MHOTOYTOJIBHUKA, TIO-
11a/1b MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSMO-
YTOJIbHUKH,

Ha paBHbIE (PUIYpPBI, UCIIOJIB30BATh METPUUECKHE
€IUHULBI U3MEPEHUS JUIMHBI U TUIOIIAH.
Hcnoab3oBaTh NPUOJINKEHHOE H3MEPEHE
JUTMH | TUTOIA/IeH Ha KJieT4aTon Oymare, mpu-
O KEHHOE U3MEPEHUE JJIMHBI OKPYKHOCTH,
TJIOIAM Kpyra

IlonoxurenbHBIE U OT-
pUIIATEIILHBIC YUCTIA
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[lenwie yncia. Moaymnb
qyuciia, reoMeTpuiecKasi uH-
TeprnpeTanus MoayJis. Hucio-
BbIC TPOMEKYTKH.
[TonoxxutenbHbIE U OTPHUIIA-
TeNbHbIE yncaa. CpaBHEHUE
MOJIOKUTENIbHBIX U OTPHUIIA-
TEJIbHBIX YKcel. ApudpMeTu-
YeCKHUEe JICUCTBUS C TTOJI0KH-
TEJIbHBIMHU U OTPHUIIATENb-
HBIMH YHCJIAMHU.
Pemenne TekCcTOBBIX 3a1a4

IIpuBoauTH NPUMeEPHI HUCIIOJIB30BAHNS B PEaslb-
HOM KU3HU MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX
YHCEll.

HN300paxkaTh 1€IbIEe YKCIIA, TIOJIOKUTEIIBHBIE U
OTpHUIIATEIbHBIC YHUCJIa TOYKAMH Ha YHCJIOBOM
MPSIMOM, HCMOJIB30BATh YHUCIOBYIO MPSIMYIO JIs
CpaBHEHHUS YHUCE.

IIpyMeHsATH NpaBUJIA CPAaBHECHUS, YIOPSIA0YH-
BaTh 1ICJIbIC YUCJIA; HAXOAUTb MOAYJIb YUCTIA.
D®opMyTHPOBATH MPABUJIA BEIYUCIICHUS C MTOJIO-
JKUTEJIbHBIMHA U OTPULIATEIIbHBIMU YHCIIAMH,




HAXOJAUTh 3HAYEHHS YUCIIOBBIX BBIPAKEHUM, CO-
JIEpKAIUX IEUCTBUS C MOJOKUTEIbHBIMHU U OT-
pULIATEIHLHBIMUA YHCIIaMHU.

I[IpuMeHATH CBOMCTBA CIIOKEHUS U YMHOXKEHUS
JUTsl IpeoOpa3oBaHusl CyMM U NPOU3BEICHUIN

[IpencraBienue nan-
HBIX

[IpssmoyroJsibHas cucrema Ko-
opauHat Ha miockoctu. Ko-
OpJIMHATHI TOYKU Ha TIOCKO-
CTH, abcuycca U OpJuHara.

CronbuaTeie U KpyTrOBbIE
JuarpamMmMel.

[Ipaktrueckas padora «Ilo-

CTpOeHHuE auarpaMmm». Peme-

HUE TEKCTOBBIX 3a/1a4, COJEp-
KaIUX JaHHBIE, PEICTAB-

JICHHBIC B TAOJIMIAX U HA JHUa-

rpaMmmax

O0bSACHATH U WIIOCTPUPOBATH NMOHATHE TIPSI-
MOYTOJIbHOM CHCTEMBI KOOPJIUHAT Ha IIOCKOCTH,
KCMOJIb30BaTh TEPMUHOJIOTHIO; CTPOUTH HAa KOOP-
JWMHATHOU TJIOCKOCTH TOYKH U (PUTYPHI IO 3aJ1aH-
HBIM KOOPJIMHATaM, HAXOAUTh KOOPINUHATHI TO-
YeK.

Yurarh cTOI0YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOMTH CTOJI0YA-
Thie Auarpammbl. Ucnosib3oBaTh nHGOpMaLuLo,
MPECTABICHHYIO B TaOIMIaX, HA THarpaMmax
JUTS. pEIICHUS TEKCTOBBIX 3aJ1a4 U 3a7a4 U3 pealib-
HOW KWU3HH

Harnsanasa reometpusi.

@urypsl B IPpOCTpaH-
CTBE

[IpsAmMOyroJIbHBIN Napasene-
nunen, Ky0, mpu3mMa, nupa-
MUJa, KOHYC, HUIMHJP, 11ap
u chepa. M3obpaxkenue
IPOCTPAHCTBEHHBIX (PUTYD.
[Ipumeps! pa3BEPTOK MHOTO-
I'PaHHUKOB, IIMJIMHIPA U KO-
Hyca.

[Tpaktuueckas pabora «Co-
3JaHUE MOJICJIEN MPOCTPaH-
CTBEHHBIX (PUTYDPY.

Pacno3naBarth Ha yepTekax, pUCyHKAX, ONMMChI-
BaTh IUPAMUAY, IPU3MY, HWIMHAP, KOHYC, I1ap,
n300paxaTh UX OT PYKH, MOEJTHPOBATH U3 OY-
Maru, IJIacTUIIMHA, TPOBOJIOKH U Ap. [IpuBoauTh
npuMepbl OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIO-
X (popmel Ha3BaHHBIX Tell. Mcnmoab30BaTh
TePMHHOJIOTHIO: BEPILIUHA, peOpo, IpaHb, OCHO-
BAaHME, BBICOTA, PAANYC U AUAMETP, Pa3BEPTKA.
N3yuartp, Ucronb3ys SKCIIEPUMEHT, Ha0JIr01e-
HUE, U3MEPEHNE, MOJAEIUPOBAHUE, B TOM YUCIIE
KOMIIBIOTEPHOE, U ONMChIBATH CBOMCTBA HAa3BaH-
HBIX T€J, BBISIBJATH CX0JACTBA M PA3JIHMYMA:




ITonstre oObEMa; € TMHUIIBI
u3Mepenus 00béma. O0bEM
IPsIMOYTOJILHOTO TIapaJijiesie-
nurena, kyoa, GopmMybl 00b-
éma

MEXIy MAPaMUION U IPU3MON; MEXKy LIWJINH-
JIPOM, KOHYCOM U ILIAPOM.

Pacno3HaBaTh pa3BEPTKU NapalIeNICNIIEAA,
Ky0a, IpU3Mbl, TUPAMHU/IbL, KOHYCA, IIMIINHIPA;
KOHCTPYHPOBATH JITaHHBIE TeJIa U3 Pa3BEPTOK,
CO37aBaTh UX MOJEIH.

Co3naBaThb MOJ1€JIM TIPOCTPAHCTBEHHBIX PUTYP
(13 Oymaru, IpOBOJIOKH, IIACTUIIMHA U JIP.)
N3mepsaTh HA MoAesSIX: ITTUHBI pEOEP MHOTO-
I'PaHHUKOB, TUAMETP IIapa.

BeiBoauth popmyary 00bEMA IPSIMOYTOJIBHOTO
napasuleJIenuneaa.

Boruuciaats no popmysiam: 00bEM npsMo-
YroJIbHOTO Napajuiesenuneia, Kyoa; uCroiab30-
BaTh €IMHULIBI U3MEPEHUSI 00BEMA; BIYUCIATD
00BEMBI TEJl, COCTABJIICHHBIX U3 KyOOB, Mapaiie-
JIENUIEA0B; PelaTh 32Ja4M C PEaJbHbIMU J1aH-
HBIMU

[ToBTOpeHue, 060011IE-
HUE, CUCTEMaTU3AIIHSI
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[ToBTOpEHNE OCHOBHBIX TTOHS-
THN U METOJIOB KypCOB 5 U 6
KJIacCOB, 0000IIIEHNE U CHU-
cTeMaTH3alus 3HAHUM

Bobruncasitb 3Ha4YCHUS BBIPAKEHUN, COJIEPKA-
IIMX HATYpaJIbHBIE, IIEJbIE, TOJOKUTEIbHbBIEC U
OTpHUIIATENIbHBIC YKCIIa, OOBIKHOBEHHBIE U JECS-
TUYHBIE APOOH, BBITIOIHATH MPEOOPA30BAHUS YH-
cel U BeIpakeHU. BeiOMpaTh cnocod cpaBHe-
HUS YHCEJ, BBIYUCIICHUM, IPUMEHATH CBOMCTBA
apu(pMETUIECKUX TCUCTBUI JIs parioHaIn3a-
[[U1 BBIYMCIICHUI.

Pemarp 3aga4u u3 peaabHON )KU3HU, IPUMe-
HATh MaTeMaTH4YeCKUe 3HAHUSA JJIS PEIICHUS
3a7a4 U3 IPYruX IpeaIMETOB.




PemaTh 3a1aumn pa3HbIMH clIoc00aMu, CPaABHMU-
BaTh, BLIOUPATH CNIOCOOBI PEIICHUSA 3a]Ia4H.
OcymecTBJIATh CAMOKOHTPOJIb BBITIOJIHAEMbBIX
JIEUCTBUN U CAMOIIPOBEPKY Pe3yJibTaTa BHIYUCIIC-
HUM

OBIIEE KOJIMYE-
CTBO HACOB I10
I[TPOI PAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX
MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISIETCSI OAHUM M3 OMOPHBIX KYpCOB OCHOBHOI'O 0oO0IIero odpaso-
BaHUs: OHAa 00ECIeYNBaET M3YUYCHUE JPYTUX JUCLUHUILUINH, KaK €CTECTBEHHO-HAay4-
HOTO, TaK U TYMaHUTApPHOTO LIUKIJIOB, €€ OCBOEHHE HEOOXOANMO IS TIPOIOIKEHUS
o0pa3oBaHus U B TOBCEIHEBHON KW3HU. Pa3BuTue y O0Oy4arolmMXCsi HAay4YHBIX
NPEICTABICHUI O MPOUCXOXKACHUU U CYIIHOCTH aireOpamveckux adcCTpaklui,
crioco0e OTpakeHUs MaTeMaTHUECKOM HayKoW SIBIEHUM M MPOIECCOB B IMPH-
pole u oOIecTBe, POJIA MATEMATUYECKOIO0 MOJIEIMPOBAHUS B HAYYHOM IO3HA-
HUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
KayeCTB MBIIUICHUS, HEOOXOMUMBIX JJIS aJanTalllid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yuenue anreOpsl oOecriednBaeT pa3BUTHE YMEHHUS  HaOJIIOAATh,
CpaBHUBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUUHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI U BBIBOJIBI,
dbopmynupoBath yTBepxkaeHUS. OcCBOeHHE Kypca anreOpbl o0ecreurnBaeT pas-
BUTHUE JIOTMUECKOTO MBILIUIEHUS OOYYarolIMXCsl: OHHU HCIOJIb3YIOT A€TyKTHUBHbBIC
U HHIYKTUBHBIE pacCyXJeHHus, 0000IIeHne U KOHKpEeTH3aluio, abcTparu-
poBanue U aHajoruto. O0ydueHue anredpe NpeanoaracT 3HaYuTEIbHbIA 00BEM ca-
MOCTOSITEJIbHOM JEATENIbHOCTH 00Y4YaroluXcsl, IO3TOMY CaMOCTOSITENIbHOE pelle-
HUE 33/1a4 SBJSIETCS peaTu3aleil 1eATeIbHOCTHOTO IPUHIINIIA 00 yUEHUS.

B crpykType mnporpamMmbl y4eOHOro Kypca «Anredpa» uisi OCHOBHOI'O
o0miero oOpa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJEpKaTelbHO-METOINYe-
CKue JuHUU: «Yucna 1 BBIYUCICHUSY, «ANreOpandecKue BhIpaKEHUs», «Y paBHe-
HUS ¥ HepaBeHCTBay, «Dynkiuny. Kaxmgas u3 3TUX coaepikareIbHO-METOqruYe-
CKUX JIMHUW pPa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET M3YUEHUs Kypca, B3aUMO/ICH-
CTBYA C IPYTUMH €ro JUHUSIMH. B xone usydenus yueOHOro Kypca oOydaromumces
IPUXOTUTCS JIOTUYECKU PacCyKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy yaeOHOTo Kypca «Anredpay BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, MPEJICTABICHHBIC BO BCEX OCHOBHBIX pa3jienax Ma-
TEMAaTHYECKOTO 00pa30BaHUsI U CIIOCOOCTBYIOIIUE OBIAJICHUIO O0yUYaIOIIUMUCS
OCHOB YHHMBEpCAJbHOIO  MareMarudeckoro si3bika. ColepikaTeslbHOM U CTPYK-
TYPHOM OCOOEHHOCTBIO YyUeOHOIr0o Kypca «Asredpay SBISETCS €ro MHTErpUpOBaH-
HBIW XapakTep.

Conepxanue MMHUU «HYUCHa ¥ BRIYUCICHUS CIIY>)KHUT OCHOBOW ISl JalIbHEH-
IIETO U3Y4YCHHs] MaTeMaTWUKH, CIIOCOOCTBYET Ppa3BUTHIO Yy OOyJarommxcs
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS TOJB30BAThCS aJrOpUTMaMHU, a
TaK)Ke MPUOOPETEHNI0 TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JISI MOBCEIHEB-
HOM >KU3HU. PazBUTHE MOHATHS O 4YHCIE HAa YPOBHE OCHOBHOIO OOIIEro 00-
pa3oBaHMs CBS3aHO C PANMOHAIGHBIMH W HPPAMOHAIBHBIMH YHUCIaMH, (HOpMU-
pOBaHHMEM TIPEACTABICHMIA O JCHCTBUTEIHHOM YHCJE. 3aBEpIICHHE OCBOCHHS
YUCJIOBOM JIMHUM OTHECEHO K CpeHeMy 001IeMy 00pa30BaHUIO.



CopepxaHue IBYX anreOpandeckux JHHUA — «AnreOpandeckue BBbIpake-
HUSD» U «YpaBHEHHs] M HEPABEHCTBa»  CIOCOOCTBYET (DOPMUPOBAHHIO Y
00yJaroIMXxcsl MaTEMaTHYECKOTO anmapara, HeoOX0IMMOT0 JIJIsl PEIICHHUS 3a1a4 Ma-
TEMaTUKH, CMEXKHBIX MPEAMETOB U TPAKTHKO-OPMEHTHPOBAHHBIX 3amad. Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs YUEOHBIH MaTepuall TPYIITHPYETCS
BOKPYT paliOHAILHBIX BBIpRXKECHUU. AreOpa JEeMOHCTpUpPYET 3HA4YCHHE Ma-
TEMAaTUKA KakK s3bIKa [ TOCTPOSHHS MaTeMaTHUYECKUX MOJIENeH, OMMCaHHs
IIPOIIECCOB U SIBJICHUI peambHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JabHEIIee pa3BUTHE AITOPUTMUYECKOTO MBIILICHNS, HEOOXOUMOr0, B 4aCTHO-
CTH, JUIsI OCBOEHHS Kypca MH()OPMAaTHKH, U OBJAJCHUE HABBIKAMH JI€yKTHBHBIX
paccyxknenmii. IIpeoOpa3oBaHne CHMBOJBHBIX (DOpM CIOCOOCTBYET Pa3BUTHIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Conmepxanrne (QyHKIMOHATIHHO-TpAQUUIECKOW JHMHUM HAIeIeHO Ha TOIy-
YeHue 00yJarolMMHUC 3HaHUM O (YHKUUAX KaK BaKHEWIIEH MaTeMaTH4eCKOU
MOJICJIH ISl OMMCAHMsI U HWCCIICAOBAaHUS Pa3HOOOPA3HBIX IMPOILIECCOB U SIBJICHUM
B mpupoje M oliectBe. M3ydeHue marepuania CriocOOCTBYET Pa3BUTHIO Yy OO0Y-
YAIOUIUXCS YMEHHS UCIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIIbHBIE CPEJCTBA SI3bIKA
MaTEeMaTHKU — CJIIOBECHBIC, CUMBOJIMYECKUE, TpaduuecKue, BHOCUT BKJIaa B (hopMHu-
pOBaHUE MPEJCTABICHUI O POJIM MAaTEMAaTUKH B PAa3BUTUHM LUBHIM3AILMHU U KYJIb-
TYpBI.

CornacHo ydyeObHOMY miiaHy B /—9 kjaccax u3ydaercs Y4eOHbIH Kypce «AJi-
reOpa», KOTOpbIl BKJIIOYAeT CHEAYIOUIME OCHOBHBIE pa3/ielibl COJEpIKaHUs:
«Yucna W BBIUMCICHUS», «ANreOpandeckue BhIpaKEHUsN», «YpaBHEHUS U Hepa-
BEHCTBaY, «DYHKITUNY.

OO0miee YMCIO YacOB, PEKOMEHJOBAHHBIX I M3Yy4EHUS Y4eOHOTO
Kypca «Anredpa», — 306 yacoB: B 7 kmacce — 102 gaca (3 waca B Hejeno), B
8 kmacce — 102 gaca (3 waca B Henenro), B 9 kiacce — 102 waca (3 yaca B Hefelno).

COJAEPKAHUE OBYUYEHUA
7 KUIIACC
Yucaa u BBIYMCJICHUS

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OAHOU (HOPMBI 3aMKCH JPO-
oeit k qpyroii. [loHsiTHe pamKMOHAIBLHOTO 4YMCIA, 3aMKCh, CPABHEHUE, YIOPS-
JIOUMBAHUE PALlMOHATIBHBIX 4YHCET. ApUPMETHUECKHE ICHCTBUS C palMOHaJb-
HBIMM 4uciaMu. Perienue 3aad u3 peaqbHON MPaKTUKU Ha YacTH, Ha JPOOH.

CrerneHb ¢ HaTYpaJIbHBIM MTOKa3aTeIeM: onpeeseHre, npeodpa3oBaHre BbIpa-
KEHUM Ha OCHOBE ONpENEeNeHHUs, 3amuch OOJbIIKX yucenl. [IpoleHThl, 3amuch
MPOLIEHTOB B BUJIE IpoOM M IpoOM B BHJI€ MPOIEHTOB. TpH OCHOBHBIE 33/Jaud
Ha IIPOLEHTHI, PEIICHNE 3a/1a4 U3 PEaJbHON MTPAKTUKH.

[IpuMeHeHne TpU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENN HaTypaib-
HBIX YHUCEJL.

PeanbHble 3daBUCHUMOCTH, B TOM YHCJIC IIpAMaa U 06paTHa;1 IMPpOIIOPIMUOHAJIBHO-
CTH.



AsredpanvecKkue BbIPaKeHUSA

IlepemeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOM. Jlomy-
CTUMBbIC 3HAUCHUSI TIepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEJIHYH-
HamMu B Buae Gpopmynsl. Beruamcnenus mo ¢opmynam. IlpeobpasoBanue Oyk-
BEHHBIX BBIPAKCHUH, TOXKICCTBEHHO PAaBHBIE BRIPAKEHUS, MTpaBUiIa Mpeodpa3opa-
HUSI CYMM U TIPOU3BENICHUI, MpaBUIa PACKPHITHSI CKOOOK U MPUBEICHUS MTOJ00HBIX
CJIAraeMbIX.

CBoliCTBa CTENEHH C HATYpPaJbHBIM MTOKA3aTEIIEM.

Onnownensl W MHorowieHbl. CreneHb MHorouseHa. CloXeHUE, BbIYU-
TaHUE, YMHOKEHUE MHOTOWIECHOB. POPMYIbl COKPAIEHHOIO YMHOXXEHUS: KBa/l-
par cyMMmbl U kBagpar pasHoctn. dopMyrna pa3zHoOCTH KBajgpaToB. Pasnoxe-
HUE MHOTOYIECHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEeHb YpaBHEHUS, TIpaBUIIa MpeoOpa30BaHus YpPaBHEHUsI, paBHO-
CUJIBHOCTb YPaBHEHUM.

JIuHeliHOEe ypaBHEHHE C OJHOW NIEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOIO ypaB-
HEHUSI, PEIICHUE JIMHEHHBIX ypaBHEHUU. COCTaBlIEHHE YpPaBHEHUN MO YCJIOBHUIO
3amaud. Pelienne TeKCTOBBIX 3a71a4 C MTOMOIIBIO YPaBHEHHUIA.

JluneitHoe ypaBHEHHE C JBYMs NepeMeHHbIMH U ero rpaduk. Cucrema
JIBYX JIMHENHBIX YPABHEHUU C IByMsl IEPEMEHHBIMU. PellleHne cucTeM ypaBHEHHUIM
criocoboM mojicTaHoBKU. [IpuMephl pelieHrst TEKCTOBBIX 33/1a4 ¢ TOMOIIBI0 CUCTEM
YPaBHEHHUM.

DyHKIMHA

Koopaunara Ttoukn Ha npsmou. HucmoBble npoMexxkyTku. PaccrosHue mex-
Iy IBYMSI TOYKaMH KOOPJAWHATHOU MPSAMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHarta
TOYKHM Ha KOOpAMHATHOW miockocTu. llpumepsl rpadukoB, 3amgaHHbIX (QoOpMy-
namu. YteHue rpapukoB peanbHbIX 3aBUcuMocTeld. [lonarue dynkuuu. I'paduk
¢byuknuu. CpoiictBa pyHkuui. Jluneiinas Qynkuus, e€ rpadpuk. I'paduk dyHk-
iy = |x|. ['padmdeckoe pemieHre TMHEWHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KVIACC
Yucua ¥ BBIYUCTICHUA

KBaapatubiii kopenb u3 yucia. [louarue o6 uppammonansHom yucie. Jlecs-
TUYHBIC TPUOIIDKEHUsT HMppalMoOHAIBbHBIX yucend. CBoilcTBa apudmeTrueckux
KBa/IpAaTHBIX KOPHEHN U MX MPUMEHEHHE K MPEOOpa30BAHUIO YHCIIOBBIX BBIPAKECHUM
Y BBIUMCJICHUSIM. JIEHCTBUTEIBLHBIE YUCIIA.

CremneHb ¢ LeabIM MOKa3aTesieM 1 e€ cBoiicTBa. CTaHAapTHas 3alliCh YHCHA.
AJiredpanvecKue BbIpasKeHHs

KBaznpaTHeblil TPEXUIIEH, pa3IOKEHUE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIIH.

Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoi apoou. Cio-

JKEHUE,



BbIUWTaHUE, YMHOXKEHHE, JIeIeHne anredpanueckux apooeit. PanmonansHbie Bbipa-
KEHHS U UX TpeoOpa3oBaHuUe.
YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpPHEH KBaJpaTHOrO ypaBHeHus. Teo-
pema Buera. Pemienne ypaBHEHWH, CBOASIIMXCS K JIMHEMHBIM M KBaJIPATHBIM.
[pocrTeiimue n1poOHO-pallMOHATBHBIC YPAaBHEHHUS.

I'padmyeckass uHTEpIpeTanus ypaBHEHHM C JBYMS [EPEMEHHBIMH U
CUCTEM JINHEMHBIX YPAaBHEHHM C IBYMsI IEpeMEHHbIMU. [IpuMeps! perenus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a/1ay aNredpanyeckuM CrocoOOM.

HucnoBble HEPABEHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OAHOW NEpPEMEH-
HOU. PaBHOCWJIBHOCTH HEpABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucreMbl JIMHENHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKIMHA

[Tonstue ¢ynxuuu. OOnacTb ompeneseHUuss U MHOKECTBO 3HAYEHUHN
dbyukiuu. CriocoOsl 3aaaHus ¢ YHKIIUN.

I'padux pynkuun. Yrenue cBoiictB dhyHkimu no e€ rpaduky. [Ipumeps! rpa-
(UKOB (PYHKIINI, OTPAKAIOIINX PEAIbHBIE MPOILIECCHI.

@OyHKLMHU, ONMHUCHIBAIOLINE IPAMYIO U O0OpaTHYIO PO OPLIUOHAJIbHBIE 3aBUCH-
MOCTH, UX Tpaduku. OyHKIIUN Y = X2, y = X‘?’, y =Vx, Y=|X|. 'padmaeckoe pere-
HHE YPABHECHHUHN U CUCTEM YpPaBHEHHUM.

9 KUIACC
Yuca v BBIYMCICHUSA

PaunoHnanbHble 4Kclia, HUppalMOHANbHBIE 4YHCIA, KOHEYHbIE M OecKo-
HEYHbIE JAECATUYHbIE TpOOU. MHOXKECTBO ACHCTBUTENBHBIX YMCEN, ACHCTBUTEb-
HbIE YMCa KaKk OECKOHEUHBbIE JIeCATHUYHbIE JApoOu. B3auMHO oOgHO3HAUHOE
COOTBETCTBUE MEXIY MHOKECTBOM JIEVCTBUTEIIBHBIX YNCEI U KOOPIAMHATHOM Mpsi-
MOH.

YpaBHeHMs U HEPABEHCTBA

JluneriHoe ypaBHeHUE. PenieHne ypaBHeHUM, CBOAAIIMNXCS K JIMHEUHbIM. KBaj-
paTtHOE€ ypaBHEHHE. PelleHue ypaBHEHUH, CBOASALIMXCS K KBaJIpaTHBIM.

buksagpatHoe ypaBHeHue. Ilpumepsl pelieHHss YpaBHEHUM TpETbed U
YeTBEPTOM CTEIECHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie apoOHO-pallMOHANILHBIX YpaBHEHU. PelieHue TEKCTOBBIX 3ajad
areOpandecKuM METOIIOM.

VYpaBHeHue c JAByMs INepeMeHHbIMH U ero rpaduk. Pemenue cucrem
JBYX JJMHEUHBIX YPABHEHUN C IBYMS NIEpEeMEHHBbIMU. Perienne cucrem IByX ypas-
HEHHUM, OTHO

U3 KOTOPBIX JIMHEIHOEe, a Apyroe — BTOpOil cteneHu. I'paduueckas UHTEp-
IIPETALNs] CUCTEMBI YPABHEHUM C JBYMS IIEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3a/1ay anreOpanyeckuM crocodbom. UuciioBsie HEpaBeH-
CTBa U UX CBOMCTBA.



Pemienne JMHEMHBIX HEpPAaBEHCTB C OAHOM INepeMeHHOW. Pemenwne
CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM IEepeMeHHOM. KBajapaTHbIe HEpaBEHCTBA.
I'padmueckas nHTEpHIpETALMSI HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEH-
HBIMU.

DyHKIMHA

KBaapartuunas ¢pynkius, e€ rpaduk u coiictsa. [lapabosna, KoopAMHATHI BEp-
IIMHBI TapaboIIbl, 0Cb CHMMETPHUU MapadoJIbL.

I'padukn pyrxumit: y=kx, y=kx+b, y=k/x, y=x3, y=|x|, Vx, y=Vx u ux cBoii-
CTBA.

Yucs10BbIe MOCTEA0BATEIbHOCTH U NMPOrPeccuu

[ToHsiTHE YKCIIOBOI MOCIEA0BATEILHOCTH. 3aJaHUE TTOCIIEIOBATEILHOCTH Pe-
KyppeHTHO# dhopmynoit u popmysoit N-ro yieHa.

Apubdmernyeckass U TeoMeTpuueckass mporpeccuu. Dopmynsl  N-TO
yJieHa apu(pMETUYECKON U TEOMETPUUECKOW MPOTrPECCHl, CYMMBI IEPBBIX N YICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKON U TEOMETPUUECKON MPOrpeccuii Tou-
KaM{ Ha KOOPJIMHATHOW IUIOCKOCTH. JIMHEHWHBIM W SKCIOHEHIUAIBHBIM POCT.
C1o>XHBIE TPOLIEHTHI.

HPEAMETHBIE PE3YJIBTATHI

[IpenmMeTHbIE pe3yabTaThl OCBOCHUS ITPOTrpaMMbl Y4€OHOTO Kypca K KOHILY
oOydeHus B 7/ KJacce:
Yuciaa 1 BBIYMCICHUS

BrinonusaTh, coderast yCTHbIE M MUCbMEHHBIE TPUEMBI, apuMEeTUUECKUE JIeH-
CTBUS C PAllMOHAJILHBIMU YHCIIAMH.

HaxomuTe 3Ha4eHHS YMCIOBBIX BBHIPAXKECHUM, MPUMEHITH Pa3HOOOpa3HbIE CIIO-
cOOBI ¥ TPUEMBI BEIYUCIICHUS 3HAYEHUN APOOHBIX BBIpAXKEHUH, COAEPKAITUX OOBIK-
HOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexoauts OT omHON (OPMBI 3amucu uucen K Apyroi (mpeodpaso-
BBIBATh JIECATUYHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO,
B YaCTHOCTH B OCCKOHEUHYIO ICCATHYHYIO APOOB).

CpaBHUBATH U YNOPSAIOYMBATH PAlUOHAJIbHBIC YUCIIA.

OKpyrJsTh yncna.

BBINoOMHATE NPUKUAKY U OIIEHKY pe3yJibTaTa BRIUUCICHUH, OIEHKY 3HAUCHUIN
YUCIIOBBIX BBIPAXKEHUH. BBIMOTHATH AEHCTBUS CO CTENEHSIMU C HATYypaJlbHBIMU TO-
Ka3aTesIMU.

[IpuMeHsATh MpU3HAKKU JCIUMOCTH, Pa3JIOKEHHWE HAa MHOXKHUTEIW HATypasib-
HBIX YHCEJL.

Pemath mpakTUKO-OpUEHTUPOBAHHBIC 33/1a4d, CBSI3AHHBIC C OTHOIIICHHEM Be-
JUYYH, TPONOPLIHUOHAIBHOCTHIO BEJIMYUH, POIIEHTAMU, MHTEPIPETUPOBATH PE3YIlh-
TaThl pELICHUS 3a]1a4 ¢ YUETOM OTPAHUUYEHUI, CBA3aHHBIX CO CBOMCTBAMH paccMar-
pUBaEMbIX OOBEKTOB.

AJiredpanveckme BbIpasKeHHs



Hcnonp3oBaTh anreOpandeckyl0 TEPMUHOJIOTMIO U CHUMBOJIMKY, IMpHUMe-
HATH €€ B MPOIIECCE OCBOCHUS Y4eOHOT0 MaTepuara.

HaxoauTe 3HaueHns OyKBEHHBIX BBIPAXKCHU MPU 33JJaHHBIX  3HAYEHUSX Ie-
PEMEHHBIX.

BreimonusaTe mpeoOpa3oBaHMs 1IE€TIOT0 BBIPAXEHHS B MHOTOWIEH NpUBE/e-
HUEM MOJO00HBIX CIIaraéMbIX, paCKPBITHEM CKOOOK.

BpInonHATE yMHOXKEHUE OJHOWIEHA HA MHOTOWIEH U MHOI'OYJIEHA HA MHOI'O-
YJIeH, IPUMEHATH (POPMYJIbI KBaJApaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh pa3IoKEHHE MHOTOYJIEHOB HA MHOHUTENH C TTOMOIIbIO BBIHE-
CeHHS 32 CKOOKM OOIIEr0 MHOMHUTENSA, TPYIIHUPOBKU ClIaraeMbIX, MpPHUMEHE-
HUSL (OPMYI COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTh npeoOpa3oBaHMsI MHOTOWIEHOB [UJISl PEIICHHS pPa3iIMYHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHUKHU.

Hcronp30BaTh CBOMCTBA CTENEHEN C HATYPAJIBHBIMU MOKA3aTEISAMU JJIs IPE-
00pa30BaHUsI BEIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemrars nmuHelHbIE YpaBHEHUS C OAHOW MIEPEMEHHOW, IPUMEHSS ITPABUIIA T1e-
peEX0JIa OT MCXOJHOIO0 YpPaBHEHUS K PAaBHOCWIBHOMY emy. IIpoBepsTsh, sBISA-
€TCS JIM YHUCIIO KOPHEM YPaBHEHUSI.

[IpumeHsTh Tpapuueckue METOAbl NMPU PELIECHUH JHMHEWHBIX ypaBHEHUH
U HUX CHCTEM.

[TonGupate npuMepsl Hap Yuces, SABISIOUIMXCS PEelIeHUEM JIUHEHHOTO ypaB-
HEHUA C ABYMS IIEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpadUK JIHMHEHHOrO ypaBHEHUS C
JByMsI IEPEMEHHBIMHU, MOJIb3YSICh TpauKOM, IPUBOIUTH IPUMEPHI PELLICHUS ypaB-
HEHUS.

Pemars cuctempl 1BYX JIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH, B TOM
qucie rpaguuecku.

CocTaBiATh M pemiaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHHM
[0 YCIIOBUIO 3a/1a4M, HWHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MOJyYECHHBIN pe3yJIbTar.

DyHKIUU

N300pakath Ha KOOPIAUHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOININE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATh YUCIIOBBIE IIPOMEKYTKH Ha
aNre0pandecKoM SI3bIKE.

OTtmeyaTh B KOOPJAWHATHOM IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPJHHATaM,
CTpOUTh TpaduKu JTMHEUHBIX QyHKIMI. CTpouTh rpaguk GyHKUUH y = |x|.

OnuceiBaTh € MOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYU-
HaMM: CKOPOCTb, BPEMs, PACCTOSHME, LI€HA, KOJINYECTBO, CTOMMOCTH, IPOU3BO-
JTUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTh 3HaueHre GyHKIHMH MO 3HAYCHUIO €€ apryMeHTa.



[Tonumars rpaduyeckuil cmoco0 mMpeAcTaBIeHUs U aHanu3a HUH)OP-
Malliy, U3BJIEKaTh U HWHTEPIPETHPOBATH MHPOPMANUIO U3 TPAPUKOB pPeaTbHBIX
MIPOIIECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIe pe3yibTaThl OCBOCHHUS MPOTrpamMMbl y4eOHOTO Kypca K
KOHITy 00yueHHs B 8 KJ1acce:

Yucsia v BBIYHCTIEHUSA

Hcnonb30BaTh HadadbHBIC MPEACTABICHHUS O MHOXKECTBE EHCTBHUTEIHHBIX
YUCeN Il CPAaBHEHWsSI, OKPYTJICHUS W BBIYHCICHHUHA, W300paKaTh JEHCTBUTEIb-
HBIC YKCJIa TOYKaMH Ha KOOPJAMHATHOM MPSMOM.

[IpumeHnsaTh moHATHE apu(PMETHIECKOTO KBaIPaTHOTO KOPHS, HAXOIUTh KBaJI-
paTHblE KOpHH, HCHOJB3Yys] TPH HEOOXOJUMOCTH KAJIBKYJSITOP, BBHITIOIHSITH
peoOpa3oBaHusl BRIPAKEHUHN, COJECPKAIIUX KBaJIpaTHbIe KOPHH, UCTIONIb3Ysl CBOM-
CTBa KOPHEM.

Hcnonb30BaTh 3antucu OONBIINUX U MAJIBIX YUCEN C TOMOIIBIO IECITUYHBIX JPO-
Oeit u creneneit yucna 10.

AnredOpanyecKkue BbIPpasKeHUSA

[IpuMeHATh MOHATHE CTEIEHHU C LIEJIBIM TT0Ka3aTesieM, BBIOJIHATh ITpeodpaso-
BAHUS BBIPAKEHUM, COJACPKALIMX CTEIICHH C LIEJIBIM MMOKA3aTEIIEM.

BeInonHATh TOXAECTBEHHBIE TPe0oOpa30BaHUs PAllMOHATILHBIX BRIPAKCHUN Ha
OCHOBE MPaBUJI JICUCTBUN HaJl MHOTOWICHAMH U aareOpandecKuMu JIpoOsIMU.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOXKUTEH.

[IpumensaTy mpeoOpa3oBaHUs BBIpAXKEHUW JJIS  PEIICHHUS  Pa3IMYHBIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemlare sMHENHBIE, KBAaJpaTHBIE YPAaBHEHUS W PAUHOHAIBHBIE ypaB-
HEHHSI, CBOJISAIINECS K HUM, CUCTEMBI IBYX YPaBHEHHM C IBYMS IIEPEMEHHBIMHU.

[IpoBOoANTE mpoOCTENIINE UCCIENOBAHUS YPABHEHUN M CHCTEM YpPaBHEHUM, B
TOM YHCJIE€ C TPUMECHEHHUEM TpaduyecKkux mpeAcTaBiIeHUu (ycTaHABIMBATH,
MMEET JIM YPABHEHUE WIM CUCTEMA YPABHEHUN PEILEHHUs], €CIIA UMEET, TO CKOJIBKO,
u mpouce).

[lepexoauTs OT ciioBecHOM (HOPMYIMPOBKH 337auM K €€ arreOpandeckoir Mo-
JI€TIM C TIOMOLIBIO COCTABJICHUS YPAaBHEHMS WM CUCTEMbl YPaBHEHUH, HHTEP-
IIPETUPOBATH B COOTBETCTBUY C KOHTEKCTOM 3a1a4M MOJY4ECHHBIN pPE3yJIbTar.

IIprMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB Ul CPaBHEHHUsI, OLICHKH, pe-
11aTh JIMHEWHBIE HEPAaBEHCTBA C OJHOM INEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpauuecKkyo WILTIOCTPALMI0O MHOXKECTBA PELICHUI HEPaBEHCTBA, CUCTEMBI HEpa-
BEHCTB.

DOyHKUUH

[lonumars ¥ HCMONB30BaTh (YHKIIMOHAJbHBIE MOHATHS M A3BIK (TEp-
MUHBI, CHMBOJINYECKHE OOO3HAUYE€HUs), ONPEAEATh 3HAuY€HHE (QYHKIUM I10
3HAYEHHIO apryMEHTa, OMPEAeIIATh CBOMCTBA (PYHKIIMHU 1O €€ TpaduKy.



CtpouTts rpaduKu 371€eMEHTapHBIX PYHKINHI BUA:

y= #lx,y= x%y= x%y=\x,y=|x|, ormceIBaTh CBOICTBA YHCIOBON ()YHKIIHH IO
e€ rpaduxy.

[IpenmeTHble pe3ynbTaThl OCBOCHHUS MpPOrpamMMbl y4eOHOro Kypca K
KOHITy 00yueHus B 9 Kiiacce:

Yucna 1 BbIYMCICHUS

CpaBHMBATh U yHOPAI0YMBATH PALIMOHAJIBHBIE U HPPAlMOHAIBHBIE YiCIa. BbI-
NOJHATh apu(pMETHUYECKUe ACUCTBUA C PALMOHAIBHBIMU YHWCIAMHU, COYETas

YCTHbIE W NHUCHBMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHUS C Hppanuo-
HaJIbHBIMU YUCJIAMU.

Haxonuths 3HaueHUsI CTENEHEN C LIEJIBIMU IMOKA3aTeIsIMA U KOPHEM, BBIUHC-
JISITh 3HAYEHUS YUCIIOBBIX BHIPAYKEHUM.

OKpyTJsATh 1EUCTBUTEIBHBIC YUCIIA, BBIMOIHATh PUKUJIKY PE3YJIbTaTa BBIYUC-
JIEHWUM, OLICHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHUs ¥ HEPABEHCTBA

Pemiare nuHENHbIE W KBaJpaTHHIE YPaBHEHUS, YPAaBHEHHUS, CBOISAIIMECA K
HUM, TIPOCTEHIINe TPOoOHO-PAIMOHATILHBIC YPaBHEHUSI.

Pemate cucteMsl IByX JIMHEHHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU U CH-
CTEMBI IByX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHHE HE SIBISICTCA JIMHEHBIM.

Pemate TeKCTOBBIE 3a/aun AITeOpandecKuM CIOCOOOM C MOMOIIBI COCTaB-
JICHUS YPaBHEHUS UJIU CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IEPEMEHHBIMMU.

[IpoBOoANTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHHEM TpapHuuecKuX MpeacTaBicHnil (yCTaHaBIMBATS,
UMEET JIM YPaBHEHUE WM CUCTEMA YPAaBHEHUH PELLEHUs, €CIIH UMEET, TO CKOJIBKO,
u mpouce).

Pemate nuHeliHble HEpABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paXKaTh pe-
IIEHHE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMChIBAaTh PEIIEHUE C TOMOIIbIO CHUM-
BOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYa-
IOLIME KBaIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MPSAMOM, 3alMUCHIBATh PEILICHUE C TOMOILbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 33]1a4.

DyHKIMHA

Pacno3naBaTh QpyHKIIMY U3y4eHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTHYECKHU PACIIO-
JIO’)KEHWE HAa KOOPAMHATHOW IUIOCKOCTH TpadukoB (yHKIHMA Buma: y= £X, Y=
£x+b,y=KIX,y=ax?+bx+c,y= x3, y= \x,y=|x| B 3aBuCHMOCTH OT 3HaueHHIT K03 DHH-
IIUEHTOB, OMUCHIBAaTh CBOMCTBA (DYHKITUH.

Crpoutrb u wu300pakaTb CXEMAaTUYECKH TpapuKh KBagpaTUYHBIX (PYHK-
IIM, OTIMCHIBATH CBOMCTBA KBAAPATUYHBIX (PYHKITUH 10 UX TpaduKam.

PacnioznaBath kBaapaTuyHyr (yHKIU0 10 ¢dopMmyse, TPUBOAUTH TPH-
MepbI KBaIpaTUYHBIX (QYHKIMHN U3 peaibHOM KU3HU, PU3UKU, TEOMETPUH.

YucjoBble MOCJA€I0BATEIbHOCTH U Iporpeccuun



Pacno3naBath apupMeTHUECKyI0 M T€OMETPUUECKYIO MPOTPECCHHU MpPH
pa3HbIX crioco0ax 3aJaHusl.

BBIOMHATH BBIYUCIIEHUS C UCTIOIB30BaHUEM (POpMYI N-TO uieHa apupMeTH-
YECKOW M T€OMETPUYECKON MPOTPECCHI, CYMMBI IEPBBIX N YJIEHOB.

N300pakaTh WiEHBI IOCIEA0BATEILHOCTH TOUKAMU HAa KOOPIMHATHON IIJIOCKO-

cTd. Pemars 3ama4yu, CBA3aHHBIE C YMCIOBBIMHU IIOCIIEOBATEIILHOCTIMH, B

TOM YHCIIE

3aj1a4i U3 PEATbHOM )KU3HH (C UCIIOIB30BAHUEM KAIBKYIIATOPA, IUPPOBBIX TEXHO-
JIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pas- Konuye- OcHoBHOe coepxaHue OcHoBHBIE BUBI JeSITEILHOCTH 00YYAOIIHXCS
nesa (TeMbl) Kypca | CTBO YacoB
Yucna v BEIYUCIICHHUS. 25 [TonsTne panmoHabHOrO | CHCTEMAaTH3MPOBATH U 000raATh 3HAHUSA 00
PanmonaneHele yncna qucia. OOBIKHOBEHHBIX U JAECSATUYHBIX IPOOSIX.
Apudmernueckue neictBus ¢ | CpaBHUBATBH H YIOPSA0YMBATH APo0H, IpeoO-
paloOHaJIbHBIMU  YHCIAMHU. | pa30BBIBAsI P HEOOXOAUMOCTH JECATUUHBIE

CpaBHeHue, ynopsiiourMBaHNe
PalMOHAJIBHBIX YUCEN.
CreneHpb ¢ HaTypaJdbHBIM IIO-
Ka3aTeseM.

Pemenne ocHOBHBIX 3a1a4 Ha
JIpoOu, MPOLEHTHl U3 peajb-
HOM npakTuku. [IpusHaku ne-
JUMOCTH, PpAa3J0XKEHUS Ha
MHOKHUTEIN HATYPaJIbHbIX YH-
cel.

Peanpubie 3aBucumoctu. I1ps-
Mas ¥ oOpaTHas MPOIOPIHO-
HaJIBHOCTHU

JipoOu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JI€CS-
TUYHBIE, B YACTHOCTH B OECKOHEYHYIO JACCATUY-
HYIO JIpOOb.

IIpuMeHsATH pa3HOOOpPa3HbIE CIIOCOOBI U NIPH-
éMbI BBIYHUCJICHHS 3HAYCHU IPOOHBIX BbIPa-
JKeHMH, coziepKalinX OOBIKHOBEHHBIC U JI€CSITHY-
HbIE IpoOU: 3aMEHATh TPU HEOOXOUMOCTH J1€CH-
TUYHYIO 1p0Ob OOBIKHOBEHHON 1 OOBIKHOBEHHYIO
JIECSITUMHOM, MPUBOJIUTH BRIpAXKEHUE K (popme,
HauOosee yI00HOM 1J1 BRIUUCIICHHH, peoOpaso-
BBIBATh APOOHBIE BEIPAXKCHUS HA YMHOKCHHUE U
JIeJICHNE eCATUYHBIX ApoOei K TEHCTBUSIM C I1e-
JIBIMU YU CJIAMH.

IIpuBoauTH UKC/I0BBIE U OYKBEHHbIE NIPH-
Mepbl CTEIICHU C HATypaJbHbIM [TOKAa3aTelieM,
00BSACHSS 3HAYECHHUS OCHOBAHUS CTEIICHM U ITOKa-
3aTeNsl CTENICHU, HAaXOAUTh 3HAUCHUS CTEIICHEH
Bra an (a — mo0oe parmoHaIbLHOE YUCITO, N —
HATypaJbHOE YHUCJIO).




IMoHumMaTh CMBICT 3aMKCH OOJIBIIUX YHCEI C TO-
MOIIBIO JECATUYHBIX APOOEH U cTereHe yucia
10, npuMeHSATH UX B PEAIbHBIX CUTYaIIUSX.
IIpuMeHATH NPU3HAKH IETUMOCTH, PA3JIOKEHUS
Ha MHOKUTEJIA HATYPaJIbHbIX YHCEIL.

Pemars 3agaum Ha 4yacTu, IPOLIEHTHI, IPOIIOP-
[IUU, HA HAXO0XJAEHUE JpoOu (IIPOIIEHTA) OT BEIH-
YUHBI U BEJIMYUHBI TI0 €€ IpoOu (MPOLICHTY),
JpoOu (MPOIEHTAa), KOTOPBIM COCTABIISAET OJIHA Be-
nuyuHa ot aApyrou. IlpuBoaurs, pa3oupars,
OLIEHMBATh Pa3JIMYHbIC PEIICHHUS], 3aITUCH pelle-
HUH TEKCTOBEIX 3a/a4.

Pacno3naBaTh u 00BbSICHATB, OUPASICh HA
OTIpe/ieNIeHus, IPSMO MPONOPIIMOHATIBHbBIE U 00-
PaTHO MPONOPLUUOHAIBHBIE 3aBUCUMOCTH MEXKY
BEJINYMHAMU; IPUBOAUTH NPUMeEPBI 3THX 3aBU-
CUMOCTEH U3 peajJbHOro MUpa, U3 Ipyrux y4eo-
HBIX [TPEJMETOB.

Pemarth npakTUKO-OpHEHTUPOBAHHBIE 33/1a4U Ha
JpOOH, IPOLEHTHI, MPSAMYIO U 00paTHYIO IPOIIOP-
IUOHAIBHOCTHU, TPOMOPLIMH

AnreOpanveckue BbIpa-
KEHUS

27

bykBennbie Beipakenus. 1le-
peMeHHble. /lonmycTuMeble 3Ha-
YeHHUs IepeMeHHbIX. Pop-
MYJIBL.

[IpeobOpazoBanne OyKBEHHBIX
BBIPAKEHUU, PACKPBITUE CKO-
OOK M IIPUBEJICHHE T10I00HBIX
CJIaracMblIX.

OBaajgerp aredpanyecko TEPMUHOJIOTUEN U
CHMBOJIMKOU, IPUMEHATH €€ B IPOLIECCE OCBOE-
HUs y4eOHOTO MaTepHaia.

HaxoanTh 3HaueHNS OYKBEHHBIX BBIPKCHUM
MIPY 33JJaHHBIX 3HAYCHUSX OYKB; BBITIOJHSTH BbI-
YUCJICHHs IO (hopMyTiaM.

BoinosHsaTh peoOpa3zoBaHus 11E7I0T0 BhIpaXKe-




CBolicTBa CTENICHM C HATY-
paJIbHBIM MTOKa3aTEJIEM.
Mmuorousiensl. Ca0KeHHE,
BBIUUTAHUE, YMHOKEHUE MHO-
rowieHoB. ®opMyJibl COKpa-
HEHHOIO YMHOXeHHUs. Pazio-
’KeHHEe MHOTOYJIEHOB Ha MHO-
JKUATEIU

HUS B MHOT'OYJICH MPUBEJICHUEM ITOJOOHBIX Clia-
racMbIX, PACKPBITHEM CKOOOK. BBIMOIHATH
YMHOKCHHE OHOYJICHA

Ha MHOTOYJIEH U MHOTOWIEHA Ha MHOTOYJIEH,
NPUMEHSITh (POPMYJIbI KBaJpaTa CyMMBbI M KBa/I-
paTa pa3HOCTH.

OcyuiecTBASATH Pa3I0KCHHE MHOTOUJICHOB Ha
MHOYKUTEIU MyTEM BBIHECEHUS 3a CKOOKH OOIIEro
MHOKHUTEIIS, TPUMEHEHUsS (DOPMYJITBI pa3HOCTH
KBaJApaToB, GOPMYI COKPAMEHHOTO YMHOKEHUS.
IIpumeHsiTh MpeoOpa30BaHNE MHOTOUYJICHOB JIJIs
pEIICHUS Pa3IMYHbIX 33a/1a4 U3 MaTEMaTHUKH,
CMEKHBIX TIPEIMETOB, M3 PEaIbHON IMPAKTUKHU.
3HAKOMUTBCS ¢ HICTOPHEH pa3BUTHS MaTeMa-
TUKH

YpaBHEHUS U HEPABECH-
CTBa

20

VYpaBuenue, mpaBuia npeood-
pa30BaHUs ypaBHEHUs, PaB-
HOCWJIBHOCTb YpaBHEHUU. JIn-
HEWHOE YPABHEHHE

C OHOM MEPEMEHHOM, pellie-
HY€ JIMHEWHBIX YPaBHEHUM.
Pemenne 3agay ¢ MOMOIIBIO
YPaBHEHUN.

JIuHenHoe ypaBHEHHUE C
JIBYMSI IEPEMEHHBIMH H €T0
rpaduk. Cucrema IByX Jin-
HEHHBIX YPaBHEHUH C IBYMs
EPEMEHHBIMU

Pemiatp nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEH-
HOW, IPUMEHSS PABUJIA IIEPEX0Ja OT UCXOM-
HOT'O YpPaBHEHUS K paBHOCHJILHOMY eMy OoJiee
npoctoro Buaa. IlpoBepsATs, ABISETCS JIM KOH-
KPETHOE YHCIIO KOPHEM YPABHEHHS.

IoadupaTs npuMepbI Map YUCcel, ABIIIOIIUXCS
pEelIEHNEM JINHEMHOTO YpPaBHEHHUSI C IBYMs Iiepe-
MEHHBIMH.

CTponTh B KOOPAUHATHON MIJIOCKOCTH rpauk
JIMHEMHOI'O0 YPaBHEHMUS C JBYMS IIEPEMEHHBIMU;
MOJIB3YSICh TPaUKOM, MPUBOAUTH MPUMEPDLI Pe-
LICHUS YPaBHEHUS.

Haxoaurthb penieHne CUCTEMbI IBYX JIMHEWHBIX
YPaBHEHUM C ABYMsI IEPEMEHHBIMU.




CocTaBJITh U pelIaTh YPaBHEHUE WU CUCTEMY
ypaBHEHUH MO YCIOBHIO 33]1a4l, HHTEPIIPETUPO-
BaTh B COOTBETCTBUU C KOHTEKCTOM 3a/1auu TOJIy-
YEHHBIN PE3yNbTaT

Koopaunats! u rpa-
¢uku. OyHkuun
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Koopaunara touku Ha mps-
MOU. UMCIOBBIE NPOMEKYTKH.
Paccrossnue wMexny IByMms
TOYKAMH KOOPAMHATHOM Mpsi-
Mou. IlpssmoyronsHas  cu-
cTeMa KOOpPJIMHAT Ha IJIOCKO-
ctu. [Ipumepsl rpadgukos, 3a-
JTaHHBIX (OopMyIaMH.

UreHnue rpaduKoB peanbHbIX
3aBUCUMOCTEM.

[lonsitue ¢ynknuu. ['paduk
¢byakuuu. CpoiictBa (yHK-
rui. Jluneiinas pynkuus. [o-
cTpoeHue rpaduka JMHEHHOU
¢ynkuuu. ['padux pyHkuuu y
=|x]

N300paxaTh Ha KOOPIMHATHOW MPSIMOMN TOUYKH,
COOTBETCTBYIOIIHE 3a/IaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alUCHIBATh UX HA
anreOpanyecKoMm si3bIKeE.

OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOUYKHU
10 33JaHHBIM KOOPAMHATAM; CTPOUTH TpaduKu
HECJIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (hOpMY-
JaMH, B TOM YHUCJIE C TOMOIIbIO IU(PPOBBIX J1ab0-
paToOpuu.

IIpyMeHATH, M3y4aTh NPEUMYLIECTBA, HHTEP-
NpeTHPOBaATh TpaduyuecKuii crocod npeacrane-
HUS Y aHAJIM3a Pa3Ho00pa3HOM )KM3HEHHOMN 1H-
dbopmaruu.

OcBauBathb noHsATHE (QYHKIIMU, OBJIA/IEBAThH
(GyHKUHMOHAIBHOUM TepMuHoiorueil. Pacnosna-
BaTh JIMHEHHYIO QYHKIHIO Y = KX + D,
ONHUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3Ha-
yeHui koddduruento K u b.

Crpoutsh rpaduku muHelHON QyHKUNUU, QYHK-
Y = | x |.

HUcnoab3oBaTh HU(pPOBBIE pecypehl 1S 10-
CTpoeHus rpa@uKoB QYHKIIMA U U3yUEHUS UX
CBOMCTB.

[IpuBOANTH pUMEPHI IMHEUHBIX 3aBUCUMOCTEH B
peanbHbIX Npoleccax U SIBJICHUIX




[ToBTOpeHue u 060061IIC-
HHE

[ToBTOpEHNE OCHOBHBIX MOHS-
THM HU METONOB Kypca 7
Kj1acca, 00001IeHIe 3HaHUH

Bbi0upaTh, NpUMEHATH OLIEHUBATH CIOCOObI
CpaBHEHUS YKCEJl, BBIYMCIICHUN, TpeoOpa3oBaHui
BBIPAKCHUH, PEIICHUS] YPAaBHEHUH.
OcymecTBJIATh CAMOKOHTPOJIb BBITIOJIHAEMBIX
JIEUCTBUM U CaMOIIPOBEPKY PE3YyJIbTaTa BhIUKCIIE-
HUMH, TpeoOpa3zoBaHUM, TOCTPOCHUH.

Pemiats 3agaum u3 peanbHOM )XKU3HU, IPUMe-
HATH MaTeMAaTHYEeCKHEe 3HAHUS JJIS1 PEIICHUS
3a7a4 U3 IPyrux IpeaMeTOB.

Pemiath TeKCTOBBIE 321a4H, CPABHUBATDH, BbI-
OupaTth crnoco0bl pEIICHNS 33/1a41

OBIIEE KOJIMYE-
CTBO HACOB IIO
I[TPOI'PAMME

102




8 KVIACC

KBangpaTHbie KOpHU

yucna. [lonsitue 006 uppaunuo-
HAJIBLHOM 4Hucie. JlecaTuunbie
NPUOIMKEHUS UppaliOHab-
HBIX YHCe]L.

JleCTBUTEIbHBIC YyHCJa.
CpaBHEeHUE JI€UCTBUTEIBHBIX
YHUCEL.

YpaBHeHHE BUIA X2 = a,
CgoiicTBa  apupMeTHUECKUX
KBaJIpaTHbIX KopHeu. [Ipeo6-
pa30BaHUE YHUCIIOBBIX BbIpa-
KEHUH, COJIEp)KAIMX KBaJl-
paTHbIE KOPHU

HaumenoBaHnue pa3s- Koanue- OcHOBHOE coep:kaHKe OcHOBHBIE BH/IBI 1€ATEILHOCTH 00 y4AIOUIUXCS
nena (TeMbl) Kypca | CTBO YacoB
Yucna v BBIYUCIICHUS. 15 KBanparueii  kopeHp  u3 | @opMyJSHPOBATH ONPeAeIeHUE KBAIPATHOTO

KOpHS U3 YKcia, apuMETUUECKOTO KBAIPATHOTO
KOpHS.

IIpumeHsTH Onepanuio 3BJICYCHUS KBaIpaT-
HOT'O KOPHSI U3 YUCJIa, UCMOJIbL3YH IIPU HE0OXOau-
MOCTHU KaJIbKYJIATOP.

OueHuBaTh KBaJIpaTHBIE KOPHU LIETBIMU YHC-
JIaMU U IECSITUYHBIMU APOOSIMHU.

CpaBHUBATB M YHIOPSIA0YMBATH PALIMOHAIBHBIC
Y MppalMOHaIbHbIE YK CIIA, 3alIMCAHHBIE C [IOMO-
IIbI0 KBAIPATHBIX KOPHEHW.

HMceaenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOY-
HbIC 1 IPUOIKEHHBIE KOpHH mpu a > 0.
HcciienoBath cBOMCTBA KBAAPATHBIX KOPHEW,
MPOBO/IS YUCJIOBBIE IKCTIEPUMEHTHI C UCTIOB30-
BaHHMEM KaJbKyJSITOpa (KOMIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(MEeTHUECKUX KBa/I-
paTHBIX KOPHEH; MPUMEHSITh UX JJis Mpeoopa3o-
BAHUs BBIPAKEHU.

BoInoJHATH Npeodpa3oBaHmsl BbIPAKEHUI, CO-
JiepKalux KBaJpaTHble KOpHU. Bripaxkats nepe-
MCHHBIC U3 TCOMETPHUCCKUX U (pU3NUeCKuX Pop-
MyJl. BEIYMCJIATH 3HAYEHUS BBIPAXKECHUM, COAEP-
JKalUX KBaJApaTHbIE KOPHU, UCIOJIb3Ys TPU
HEO0OXOMMOCTH KAJIbKYJISITOP.




Hcnoab30BaTh B X0JIe pEIICHUS 3a]1a4 dJIEMEH-
TapHbI€ MPEACTaBICHUS, CBI3aHHbIC C TPUOIH-
KEHHBIMU 3HAYCHUSIMU BEJIUYMH.
3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS MaTeMa-
TUKH

Yucia v BbIYUCIIEHUS.
CrereHsb ¢ 1EIBIM MO-
Kas3aTeineM

CreneHsb ¢ LeNbIM MToKa3aTe-
nem. CTaHgapTHas 3a1uch
qrcla.

Pa3mMepbl 00bEKTOB OKpYKa-
10111eT0 MUpa (0T dIIeMeHTap-
HBIX YaCTHI] 10 KOCMUYECKHUX
00BEKTOB), JUIUTEITLHOCTh
IPOLIECCOB B OKPYXkKAIOLIEM
MUpE.

CBoiicTBa CTETICHU C LIEIBIM
noKasaresieM

DopMyJIHPOBATH ONpeie/IeHHe CTETIIEHH C I1e-
JIBIM TTOKAa3aTEeJIEM.

IIpeacraBiasaTh 3anuch OOJBIINUX U MAJIBIX Y-
cel B cTaHJIapTHOM Bujie. CpaBHMBATDH YUCIA U
BEJIMYUHBI, 3aIIUCAHHBIE C UCIIOJIL30BAHUEM CTE-
nenu 10.

HNcnonb30BaTh 3anMch YKUCENl B CTAaHAAPTHOM
BHJIC JIJISI BBIPAXKEHHUS pa3MepoB 0ObEKTOB, 1JIH-
TEJILHOCTH TPOLIECCOB B OKPYKAIOIIEM MUPE.
@®opMyJINPOBATH, 32ANIMCHIBATH B CHMBOJIMYe-
ckoii popMe U WILIIOCTPUPOBATH PUMeEpPaMu
CBOMCTBA CTEICHM C IEJIBIM MTOKA3aTEIIEM.
IIpuMeHATH CBOIiCTBA CTENICHU s TTpeoOpaso-
BaHUS BBIPAXKEHUMN, COACPIKAIINX CTETICHH C I1e-
JIBIM TIOKa3aTesieM. BbINOJIHATH AeiicTBUSA C
YUCJIaMU, 3alTMCAHHBIMU B CTaHIAPTHOM BU/IE
(YyMHOXEHUE, JIeJICHHE, BO3BE/ICHUE B CTCIICHD)

AnreOpanyeckue BbIpa-
xenus. KBanparnasiit
TPEXUWIEH

KBangpatHbiil Tpéxunen. Pas-
JI0YKEHUE KBAJPAaTHOTO TPEX-
YJIeHa HA MHOXXUTEIN

Pacno3naBarth KBaJpaTHBIN TPEXWICH, YCTaHAB-
JINBATh BO3MOXXHOCTh €r0 Pa3I0KEHHUSI HA MHO-
JKUTEIIH.

PackiaabiBaTh HAa MHOKUTEIM KBAAPATHBIN
TPEXWIEH C HEOTPULIATEIbHBIM TMCKPUMHUHAHTOM




Anrebpanueckue Bblpa- 15 Anrebpanueckass apoOb. [lo- | 3anucbiBaTh anreOpandyeckue BHIPAKEHUS.
KECHUS. nycTuMble 3HadeHus nepe- | Haxoaurs 00acTh onpeneneHys paioHalb-
Anrebpanyeckas 1poOb MEHHBIX, BXOJSILIUX B aJIred- | HOTO BBIPAYKEHUSI.
pandeckue BbIpaxkeHUs. Oc- | BBINOJHATH YUCIOBBIC ITOJACTAHOBKU U BBIYHC-
HOBHOE CBOICTBO anreOpau- | JIATh 3HAUYECHUE IPOOH, B TOM UUCIE C TOMOUIBIO
yeckoil apoOu. CokpalleHHe | KabKyJIsITopa.
Ipooeit. ®opmMyIMpPOBaTh OCHOBHOE CBOIMCTBO alrebpan-
Cnoxenne, BBIYMTAHUE, | YECKOW APOOU U MPUMEHSTh €ro AJis peo0pazo-
YMHOXEHHUE U JIeJICHUE ayire0- | BaHus ApoOei.
pandeckux apobdeit. [IpeoOpa- | BbINOJHATH AelCTBUA C aNTreOpanyecKuMHU JIpo-
30BaHME BBIpAXEHUH, cojnep- | 0samu. [IpuMeHsaTs npeoOpa3oBaHMs BhIPAXKEHUN
KaIUX anreOpanyecKue | s pelieHus 3a1a4. BelpaxkaTs nepeMeHHbIe
Ipoou u3 hopmyn (pU3HUECKUX, FEOMETPUUECKHX, OIHU-
CBHIBAIONTUX OBITOBBIC CUTYAIIHH )
VYpaBHEHUs U HEPABEH- 15 KBaaparHoe ypaBHeHue. He- | Pacmo3HaBaTh KBaJpaTHbIC ypaBHEHHUS.

CTBa.
KBanparneie ypaBHeHU

MOJIHOE KBAJIpaTHOE ypaBHe-
Hue. Dopmyiia KOpHEW KBa-
paTHOro ypaBHeHus. Teopema
Buera.

Pemienune ypaBHeHui, CBOIS-
IuXxcs K KBajipaTHbIM. [Ipo-
cTeiime TpoOHO-paluoHab-
HbIE YpaBHEHUS.
Pemenne TEKCTOBBIX 3a7au C
MTOMOIIBIO KBAJIPATHBIX YpaB-
HEHUU

3anucbiBaTh (POPMYJIYy KOPHEN KBaJAPATHOTO
YPaBHEHUS; peliaTh KBaJAPaTHbIC YPABHEHUA
— TIOJIHBIE U HETIOJIHBIE.

IIpoBoauTs nmpocreiimue Mccjie10BAHUA KBaJI-
PaTHBIX YPAaBHEHUM.

Pemiats ypaBHeHus1, CBOJAIINECS K KBAIpaT-
HBIM, C IOMOIIIbIO IPE0OPA30BaHUIN U 3aMEHOMN
IIEPEMEHHON.

Ha0uaroaath 1 aHAJIU3UPOBATH CBS3b MEXKIY
KOpHSIMHU U KO3 (PHUIIeHTaMu KBaIpaTHOTO ypaB-
HEHUS.

dopmyaupoBaTh Teopemy Buera, a Takxe 00-
PaTHYIO -T€OPEMY, IPUMEHATH 3TU TEOPEMBI JIs
peleHus 3aaad.




PemaTh TeKkcTOBBIE 32/1a4M AITeOpandeCcKUM
CIIOCOOOM: IEPEXOIUTH OT CIIOBECHOU (hOpMyJIH-
POBKHU YCJIOBHSI 33J]a4i K aJireOpanyeckoi Mo-
JIEJIH IyTEM COCTaBJICHUS! YPABHEHMUSI; peIlIaTh CO-
CTaBJICHHOE YpaBHEHUE; HHTEPIPETUPOBATH pe-
3yJbTar.

3HAKOMHTBCS € HCTOPHEI pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEH- 13 JIuHelHOE ypaBHEHHE C Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS

cTBa. CUCTEMBI ypaBHE- JNBYMs IEPEMEHHBIMH, €TI0 IIEPEMEHHBIMU.

HUAU rpaduk, npumepsl pemieHnus | CTpouTh rpadyKu JIMHEWMHBIX YPAaBHEHUI, B TOM
YPABHEHHM B LEJBIX YUCIAX. | YUCIIE UCIOJb3Ys HH(PPOBbHIE PECYPCHI.
Pewenue cucrem nByX ju- Pazinyars napanienbHbie U IEPECEKAIOLIUECS
HEHHBIX YPABHEHUU C IBYMs | IPSIMBIC 110 UX YPABHEHUSM.
nepeMeHHbIMU. [Ipumepsl pe- | PemraTs cucTeMBl ABYX JIMHEWHBIX YPABHEHUM C
IICHUS CUCTEM HEJIMHEUHBIX | IBYMs IIEPEMEHHBIMU IIOJICTAHOBKOMU U CIIOXKE-
YPABHEHUM C IBYMS IIEPEMEH- | HUEM.
HBIMU. Pemiates npocreniime CuCTeMbl, B KOTOPBIX OJHO
I'paduueckas uaTepnperanys | U3 ypaBHCHU HE SBIIACTCS JTMHEHHBIM.
ypaBHEHUs ¢ AByMs liepeMeH- | [IpuBoauTh rpaduyeckyro MHTEpIpeTALUI0
HBIMU U CHCTEM JIMHENHBIX pelIeHns YpaBHEHUS C ABYMs IEPEMEHHBIMU U
YPAaBHEHHM C IBYMS IIEPEMEH- | CUCTEM YPAaBHEHUU C IBYMS IIEPEMEHHBIMHU.
HBIMU. PemaTh TekcTOBBIE 3a1aUM ANreOpanueCKUM
Pelienre TeKCTOBBIX 3aa4 ¢ | CIOCOOOM
IIOMOIIBIO CUCTEM YPABHEHUM

YpaBHEHUS U HEPABEH- 12 HucnoBbie HEpaBEeHCTBA U UX | POpMYIMPOBATH CBOMCTBA YUCIIOBBIX HEpA-

ctBa. HepaBeHcTBa

CBOMCTBA.

HepasencTBo ¢ ogHOM niepe-
MEHHOU. JInHeHbIE HEpaBEH-
CTBa C OJJHOM IIEPEMEHHOU U

BEHCTB, WJUTFOCTPUPOBATh UX HA KOOPAUHATHOU
IPSIMOM, J0KA3BIBATh aJITrcOpandeCKu.
IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJIE pe-
meHusd 3a1a4. PemiaThb JTMHEWHBIE HEPABEHCTBA C




ux peuiere. CUCTEeMBbI JIK-
HEWHBIX HEPABEHCTB C OJIHOMN
MIEPEMEHHON U UX PEIICHUE.
N3obpakeHne peleHus Jim-
HEWHOTO HEPABEHCTBA U UX
CHUCTEM Ha YHCJIOBOU MPSMOM

OJIHOM MEepEeMEHHOM, N300pakaTh pEIICHUE Hepa-
BEHCTBA HA YHUCJIOBOU MPSMOM.

Pemath cucTemMbl IMHEHHBIX HEPABEHCTB, H300-
paXkaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YUCIIO-
BOM IIPAMOU

OyHKIUH.
OCHOBHBIE TOHATHS

[Tonstue pynakumu. O61acTh
oTIpe/ieNIeHUs] 1 MHOXKECTBO
3HaueHui pyHkuu. Cro-
coObI 3a71aHus (DYHKIIHM.
I'padux pynkumu. CoiicTBa
byHKIIHUU, UX 0TOOpaKEHUE
Ha Tpaduxe

Hcnoab3oBaTh QyHKIMOHAIBHYIO TEPMHUHOJIO-
THI0 M CUMBOJIMKY.

BoruunciasaTs 3HadeHus QYHKIHII, 3aTJaHHBIX
dbopmynamu (Ipu HEOOXOAUMOCTH HUCIIOIb30BAThH
KQJIBKYJISITOP); COCTABJIATH TA0JIUIbI 3HAYEHUI
byHKINH.

CTponTh 10 TOUKaM rpaguku QyHKIUHN.
OnuceiBaTh CBOICTBA (QYHKIIMKM HA OCHOBE €€
rpauyecKoro npeacTaBICHUsI.

Hcnonb3oBaTh PyHKINOHAIBHYIO TEPMHUHOJIO-
THI0 U CUMBOJIMKY.

HccnenoBath npumMepsl rpauKkoB, OTpaXKaro-
LIUX peaJIbHBIE POLECCHI U siBJIcHUs. IIpuBo-
AUTH NIPUMeEPbI ITPOLIECCOB U SBJICHUM C 3a]1aH-
HBIMU CBOVICTBAMH.

Hcnoab30BaTh KOMIIBIOTEPHbIE POTrPAMMBI
JUTSl TIOCTPOEHMS TpaUKOB (PYHKIUN U U3YUECHUS
VX CBOMCTB

OyHKIUH.
Yucnosble GyHKIIUA

Urenwne u noctpoeHue rpadu-
koB (pynkmwmii. [Ipumeps rpa-
¢bukoB PyHKIMH, OTpakaro-
MINX PEaTbHBIC TTPOIIECCHI.

Haxoants ¢ nomoubio rpadpuka GyHKIuM 3Ha-
YEHUE OAHOU U3 PACCMATPUBAEMBIX BEJIUYMH 110
3HAYEHUIO IPYror. B HECIIOKHBIX Cllydasx BbI-
paxkarb (p)OpPMYJI0H 3aBUHCUMOCTH




@DyHKIUH, OTIMCHIBAIOIIHNE
IpsIMYyI0 U 0OpaTHYIO Mpo-
MOPLUOHATBHBIE 3aBUCHUMO-
CTH, UX Tpaduku.

I'paduk pynkmmm y = x2.
Dynknuu Yy = X%,y = x5,y =
\x,y = | x |; rpaduueckoe pe-
LICHUE YPAaBHEHUMN U CUCTEM
YpaBHEHUM

MEXKly BenuuynHaMu. ONUChIBATh XapakTep U3-
MEHEHUS OJTHOM BEIUYUHBI B 3aBUCUMOCTH OT U3-
MEHEHUSA IPYTOW.

Pacno3naBarthb BubI n3ydaeMbix GyHkiui. Ilo-
Ka3bIBATh CXeMATH4YE€CKH T0JIOKEHHUE HA KOOp-
JUHATHOM MIIOCKOCTH TpaduKkoB GyHKIUN BUJIA:
y=x2,y=x3,y=\x,y=|x]|.

HUcnognb3oBaTh GyHKIUOHAJIBbHO-TPadUUecKHe
NPEACTABJICHUS ISl PEIICHUS U UCCIICI0BAHUSA
YPAaBHEHUM U CUCTEM YPABHEHUU.

IHpumensaTs HUPpPoOBLIE pecypebl s IOCTPOE-
HUs rpa@uKoB QYyHKIHIA

[ToBTOpenue u 060061Ie-
HUE

[ToBTOpEHNHE OCHOBHBIX MOHSI-
TUWA U METOJIOB KYpCOB 7 U 8
KJ1aCCOB, 0000IIeHNEe 3HAHUI

Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCOOBI
CpaBHEHUS YKCell, BBIYUCIEHUH, TpeoOpa3oBaHUii
BBIPAKEHUW, PELICHUSI YPAaBHCHUM.
OcymecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX
JIEWCTBUM U CaMOIIPOBEPKY PE3YJIbTaTa BBIUHCIIE-
HUH, TpeoOpa3zoBaHuii, nocTpoeHuil. Pemars 3a-
AA44 U3 peajibHOI )KU3HHU, IPUMEHSATD
MaTeMaTUYeCKHe 3HaAHUS JJIs pelIeHus 3aad U3
JIPYTUX MPEIMETOB.

PemaTep TekCTOBBIC 321a4M, CPABHUBATh, BbI-
Ouparthb cnocoObI PEIICHUS 33/1a4u

OBIIEE KOJIMYE-
CTBO HACOB IIO
I[TPOIPAMME
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9 KJIACC

HaumenoBaHnue pa3s- Koanue- OcHOBHOE coep:kaHune OcHOBHBIE BH/IBI 1€ATEILHOCTH 00 y4AIOUIUXCS
nesa (TeMbl) Kypca | CTBO 4acoB
Yuciia 1 BEIYUCICHHUS. 9 PammonaneHbie uncia, uppa- | PasBuBaTh npeacraBjieHHsi O YUCIIax: OT MHO-

JIeiICTBUTEIbHBIE
4yucIia

UOHAJBHBIE YHC]Aa, KOHEY-
HbIEC U O€CKOHEYHBIE IeCATUY-
HbIe poOu. MHOXECTBO Acii-
CTBUTEJIbHBIX YHUCEN; JcH-
CTBUTEJIbHBIC UHClia Kak Oec-
KOHEUYHbIE JECATUYHbIC
npobu. BzaumHO 0OaHO3HAY-
HOE COOTBETCTBHUE MEXKIY
MHOXECTBOM  JCHCTBHUTEIb-
HBIX YUCENl U MHOKECTBOM TO-
YeK KOOPAUHATHOM IIPSMOM.
CpaBHeHUE [EWCTBUTEIBHBIX
qucen, apuhMeTUIECKHe
JNEUCTBUSL C  JIEMCTBUTEIb-
HBIMU YUCJIAMHU.
[Tpubnnx€HHOE 3HAUEHUE Be-
JUYUHBI, TOYHOCTh MPHUOIH-
YKEHUSI.

Okpyrnenane uwucen. Ilpu-
KHJIKa W OIlEHKa Pe3yJIbTaToOB
BBIUMCIICHU I

’KECTBA HATYpaJIbHBIX YHCEN 10 MHOXKECTBA JICH-
CTBUTEJIbHBIX YHCEIL.

O3HAKOMHUTBCH C BO3MOXXHOCTBIO MPEACTABIIC-
HUSI ICUCTBUTEIBHOIO YHCIia Kak 0€CKOHEYHOM
JECATUYHOU TpOoOU, MPUMEHSATH JICCATUYHbBIC
MPUOIMKEHUS PallMOHATIBHBIX U UPPALMOHAIb-
HBIX YUCEIL.

MN300paxkaTh ACIICTBUTEIIBHBIE YACIIA TOUKAMHU
KOOPJUHATHOM MPAMOM.

3anunchIBaTh, CPABHMBATH U YNIOPAI0YHUBATH
JIEVCTBUTEIBHBIC YNCIIA.

BbInoIHATH, cOUYeTast YCTHbIE U IUCbMEHHBIE
pUEMBI, apupMeTHIeCKHe T1eHCTBUA C PALlUO-
HAJIbHBIMU YHCJIAMU; HAXOAUTh 3HAYCHHUS CTeIle-
HEW C LETbIMU MOKAa3aTeIIMU U KOPHEN; BHIYMC-
JIATh 3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.
IHosyyuTs nmpeacraBjaeHue 0 3HAUMMOCTH JI€H-
CTBUTEJIbHBIX YMCEJI B TPAKTUYECKOMN AEATEIIHHO-
CTH YEJIOBEKA.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOJIMKEHUS JEHCTBUTEILHOTO YHCIIa TIPH pe-
meHnu 3a1a4. OKpYIJsiTh 1CHCTBUTEIIbHbBIC
YUCJIa, BBINOJHATH NPUKHIKY PE3YyJIbTAaTa BbI-
YUCJICHUN, OLeHKY 3HAYCHUU




YN CJIOBBIX BBIpa)KeHI/If/'I. 3HAKOMHUTBHCH C HCTO-
pneﬁ Pa3BUTHUA MATCMATHUKHU

YpaBHEHUS U HEPABCH- 14 JInneninoe ypaBHeHue. Peme- | OcBauBaThb, 3alIOMMHATH U IPUMEHSATH Ipa-
CTBA. HUE YPAaBHEHMM, CBOIAIMXCS | (pudeckre MeTOAbI IIPU PELICHUU YPAaBHEHH,
VYpaBHEHUs ¢ OHOM Iie- K JIMHEHHBIM. HEPaBEHCTB U UX CHCTEM.
PEMEHHOU KBanpaTtHoe ypaBuenue. Pe- | Pacno3HaBathb 1iejbie U IpoOHBIE ypaBHEHUS.
LICHUE YPaBHEHUH, CBOJS- Pemiath JinHelHbIe U KBA/APATHbIC YPABHEHMNS,
LIMXCS K KBaJApaTHbIM. bu- YPaBHEHMS, CBOAAIIMECA K HUM, ITPOCTENIITNE
KBaJ[paTHbIE YPaBHEHU. JIpOOHO-pallMOHAIbHBIE YPaBHEHUS.
[Ipumepsl pemenns ypaBae- | IlpeayiaraTb BO3MOKHBIE CIOCOOBI PEIIEHUS
HHAW TPETHEU U YETBEPTOU TEKCTOBBIX 3371a4, 00CYKAAaTh UX U PellaTh TCK-
CTEIIECHEN CTOBBIE 3374l Pa3HBIMU CIIOCOOAMH.
Pa3I0KEHUEM HAa MHOXKHUTEIN. | 3HAKOMHMTBLCH C MCTOPHMeEl pa3BUTHs MaTeMa-
Pemenue npoOHO-palioHab- | THKU
HBIX YPABHECHUMU.
Pemenne TeKCTOBBIX 3a1a4
anreOpandyeckuM METOJI0M
YpaBHEHUS U HEPABEH- 14 VYpaBHeHue ¢ AByms niepe- | OcBauBaTh U NPUMEHATH IPUEMBI PELLIEHUS CH-

CTBa.
CucreMbl ypaBHEHUN

MEHHBIMH U €T0 TpaduK.
Cucrema nByX JIMHENHBIX
YpaBHEHUU C IBYyMS TIEPEMEH-
HbIMU U €€ pemeHue. Pemre-
HUE CUCTEM JIByX YPaBHCHUH,
OJHO W3 KOTOPBIX JIMHEHHOE,
a Apyroe — BTOPOM CTEIIECHH.
['padrueckas maTEpIIpETAIUS
CUCTEMBbI YPAaBHEHH C IBYMsI
nepeMeHHbIMU. Perenue Tek-
CTOBBIX

CTEMBI ABYX JINHEMHBIX YPABHEHUM C IBYMS I1€-
PEMEHHBIMHU U CUCTEMBI IBYX YPaBHEHUH, B KOTO-
PBIX OJTHO YPABHEHHE HE SIBIISIETCS JIMHEUHBIM.
Hcnoan3oBarh GyHKIMOHAIBHO-TpaQUUECKUe
MPEACTABICHUS JIJIsl pelleHUs] U UCCJIeI0OBAHMNS
YPaBHEHUU U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX aJl-
reOpanyeckumM CrocoOOM: MmepexoauTh OT CJIO-
BECHOM (hOPMYITUPOBKH yCIOBHUS 3a/1a4u K anre0-
panvecKoil MOJIETN IYTEM COCTABIEHUSI CUCTEMBI




3aJ1a4 anreOpanvdecKuM CIio-
coooM

YpaBHEHUH; pemIaTh COCTABICHHYIO CUCTEMY
ypaBHEHUH; HHTEPNPETHPOBATDH PE3yJIbTAaT.
3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS MaTeMa-
TUKH

VYpaBHEHUS U HEPABEH- 16 Yucnosele HEpaBeHCTBA U UX | UMTaTh, 3aIUCHIBATh, IOHUMATDH, HHTEPIIpPe-
CTBA. CBONCTBA. THPOBATh HEPABEHCTBA; UCIOJIb30BaTh CUMBO-
HepasencTtra JIvuHeHbIE HEPABEHCTBA C OJI- | JUKY U TEPMHUHOJIOTHIO.
HOI nepeMeHHOW U uX pelle- | BImoJIHATH TpeoOpa3oBaHus HEPABEHCTB, MC-
HHE. N0JIL30BATH JJIs1 IPeoOpa30BaHus CBOMCTBA YUC-
CucreMbpl JIMHEWHBIX HEpPa- | JIOBBIX HEPABEHCTB.
BEHCTB C OJIHOW mnepeMeHHOM | Pacmo3HaBaTh JTMHEMHBIE U KBAIpaTHBIE HEPa-
U VX PELICHUE. BEHCTBA.
KBanmpaTHeie HepaBeHcTBa U | PemiaThb JTMHEHHbIE HEPABEHCTBA, CUCTEMBI JIM-
UX pELICHUE. HEUHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
I'paduueckas nuTEpHpETalIUs | BKIIOYAIOIIUX KBAJIpaTHOE HEPABEHCTBO, U pe-
HEPAaBEHCTB M CHCTEM HEpa- | IaTh UX; 00CYKAATh [IOJTyUYCHHBIC PELICHUS.
BEHCTB C JByMs 1nepeMeH- | M300paxkaTh pelleHre HEPABEHCTBA U CHUCTEMBI
HBIMU HEPABEHCTB HA YKUCJIOBOM IIPSMOM, 3alIUCHIBATH
pelIeHne ¢ MOMOUIBI0 CUMBOJIOB.
Pemiats KBagpaTHbIE HEPABEHCTBA, UCITONB3YS
rpaduuecKue npeICTaBICHuUS.
OcBauBaThb U NIPUMEHATH HEPABEHCTBA MIPH pe-
IIEHWU PA3JINYHBIX 33]1a4, B TOM YHUCJIE MPAK-
THKO- OPUEHTHUPOBAHHBIX
OyHKIUN 16 KBagparnunas pyukmms, eé Pacno3naBath BUABI U3y4aeMbIX QYHKIIHIA; WJI-

rpaduk u cBoiictsa. [lapa-
00J1a, KOOPUHATHI BEPUTUHBI
napaboJbl, 0OCh CHMMETPHUH
napaboJIbI.

JIIOCTPHPOBATH CXEMATHYECKH, 00bICHATH
PAacIoyIoKEHUE HAa KOOPIUHATHOM MIIOCKOCTH
rpadukoB pyHKImMi Buga: y = kX, y =kx + b,y =
kI ,y =X




I'paduku byHKINN:
y = kX,

y =kx + b,

y =k/X,

y=x,

y=x,

y=1x,

y=|x]|

y =x3 y=1x,y = | x| B 3aBHCHMOCTH OT 3HaUe-
HUM K03 (PUIIMEHTOB; OMKUCHIBATh X CBOMCTBA.
Pacno3HaBaTh KBaIpaTHIHYIO (DYHKITHIO IO
dbopmyie.

IIpuBoAUTHL MPUMeEPbI KBAAPATUIHBIX 3aBUCH-
MOCTEH U3 pealbHOM XKU3HU, QU3UKH, TEOMET-
pumn.

BoIsaBaSATHL 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaJpaTUIHOM QyHKIMH Y = ax2 + bx + C.
Crtpoutb 1 n300paxkaTh CXeMaTHYECKH rpa-
buKH KBaIpaTUUHbBIX (PYHKIUH, 3aJaHHBIX (HOp-
MyjgamMu Bugay =ax2,y=ax2 +q,y =a(x +
p)2,y=ax2 + bx +c.

AHAJIM3UPOBATH U IPUMEHSTH CBOICTBA
U3YYEHHBIX (DYHKIMMA SISl UX TOCTPOCHUS, B
TOM YHCJIE€ C TOMOIIBIO IM(PPOBBIX PECYPCOB

YucnoBwle mociieoBa-
TEeJILHOCTH
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[TonATHE YKMCIIOBOM MOCTENO-
BaTEJIbHOCTH.

3agaHue mocien0BaTeNbHO-
CTH pEKyppeHTHOU popmyiioi
1 GopMyJI0ii N-TO YJIeHa.
Apudmernueckas u reomeT-
puueckas nporpeccuu. op-
MYyJIbI N-TO YieHa apudMeTH-
YECKOM U TE€OMETPUYECKOU
IIPOTPECCU, CYMMBI IEPBBIX
N 4JIEHOB.

OcBauBaTh U NPUMEHATH UHJICKCHBIC 0003HA-
YEHUS, CTPOUTH pedeBble BLICKA3BIBAHUSA C HC-
M0JIb30BaHUEM TEPMUHOJIOTUH, CBS3aHHOM C MO-
HATHEM TIOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GopMyITy N-ro YjaeHa mocie0-
BaTEILHOCTH HIIK PEKYPPEHTHYIO HOPMYITY M
BBIYMCJIATH YJIEHBI IOCIIEI0BATEILHOCTEMH, 3a-
JAHHBIX OTUMU (HOpMyTIaMUu. Y CTAHABJIUBATH 3a-
KOHOMEPHOCTb B IIOCTPOEHUU MOCIEA0BATEIBHO-
CTH, €CJIU BBIIIMCAHbI IEPBbIE HECKOJIBKO €€ uJie-
HOB. Pacno3naBaTh apuMeTUUECKYIO U TEOMET-
PHUYECKYIO TPOTPECCUU MPHU PA3HBIX CIIOcOOax 3a-
JTaHUSI.




N3obpaxxenue wieHoB apud-
METHYECKON U T€OMETpUYE-
CKOH MPOTrpeCCU TOUYKaAaMH Ha
KOOPANHATHOM IIJIOCKOCTH.
JInHeNHBIN U DKCIOHEHITU-
aJIbHBIN POCT.

Cno>xHbI€ TPOLIEHTHI

Pematsp 3a1auu ¢ ucnonb3zoBaHueM Gopmyi N-ro
yjieHa apu(pMEeTUIECKONU U TEOMETPUIECKOM Mpo-
rpeccuii, CyMMbI IEPBBIX N YWICHOB.
MN300pakaTh WieHbI TOCIEA0BATEILHOCTH TOY-
KaMU Ha KOOPAMHATHOM IJIOCKOCTH.
PaccmaTpuBaTh npuMepsbl NPOLECCOB U sIBJIE-
HHUH U3 pEANbHOM KU3HU, WILUTFOCTPUPYIOIIUE U3-
MEHEHHUE B apu(PMETUYECKOU MPOrPeCCHu, B Ieo-
METPUUYECKOUN Mporpeccuu; n300pakatb COOTBET-
CTBYIOIIIME 3aBUCUMOCTH I'paUUECKH.

Pemiathb 3aga4un, CBsI3aHHBIE C YUCIOBBIMH I10-
CJIE0BATEIBHOCTSMH, B TOM YHCIIE 3a7a4M U3 pe-
IBHOMU KU3HH C UCTIOJIb30BaHUEM ITU(PPOBBIX
TEXHOJIOTUM (IJEKTPOHHBIX Ta0IuIl, rpaduyde-
CKOTO KaJIbKYJISITOpa U T.I1.).

Pemiate 3a1aun Ha CII0KHBIE IPOLICHTHI, B TOM
YHCJIC 3a/1a41 U3 PEATbHOM MPAKTUKU (C UCTIONb-
30BaHHEM KaJIbKYJSITOPA).

3HAKOMUTBHCS ¢ HCTOPHEH pa3BUTHUS MaTeMa-
TUKU

[ToBTOpeHue, 060011IE-
HUE, CUCTEMaTU3AIIHSI
3HAHUU
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Yucaa 1 BbIUKCIeHU (3a-
MACh, CPABHEHHUE, IEUCTBUS C
JEHCTBUTEILHBIMY YHCIAMH,
YUCIIOBAsI MPSIMast; TPOIECHTHI,
OTHOIIEHUS, TIPOTIOPIINH;
OKpYTJICHHE, PUOIIKECHHE,
OIICHKA; PEIICHNE TEKCTOBBIX
3a/1a4 apu(pMETUIECKUM CIIO-
coboM)

OnepupoBaTth NOHATUSAMM: MHOXKECTBO, MO/I-
MHOKECTBO, ONEepallii HaJl MHOKECTBAMU; UC-
M0JIL30BaTh rpauyeckoe npeiCTaBIeHUe MHO-
KECTB JIJIs1 ONTMCAHUS PEATHHBIX MTPOIIECCOB U SIB-
JICHUH, TIPU PEIICHUH 331249 U3 IPYTUX YICOHBIX
MPEIMETOB.

AKTYaJIM3UPOBATH TEPMUHOJIOTHIO U OCHOB-
Hbl€e 1elCTBUS, CBA3AHHbIE C YUCJIAMM: HATY-




paJbHOE YHUCIIO, IPOCTOE U COCTABHOE YMCIIA, JE-
JUMOCTb HATYpaJbHbIX YHUCEI, IPU3HAKH JIEITTU-
MOCTH, 11€JI0€ YHUCII0, MOYJIb YKMCJIa, OOBIKHOBEH-
Has U JeCATUYHAs ApoOU, CTaHJAPTHBINA BU/T
qucia, apupMeTHYECKU KBaJPaTHBIA KOPEHb.
BbINOJIHATH AeiiCTBUSA, CPABHUBATH U YIIOPS-
A0YMBATH YNCJIIA, IPEACTABIIATH YHCIIA HA KOOP-
JVHATHOU MPSAMOW, OKPYTJIATH YHUCIIA; BbINOJI-
HATH NPUKHAKY H OLIEHKY PE3yJIbTaTa BbIUYHCIIE-
HHU.

PemaTh TekcTOBBIE 3aJaUM apUPMETHUECKUM
CIIOCOOOM.

Pemiats npakruyeckue 3a4a4m, COACPKaILINC
MPOIIEHTHI, 1011, YaCTH, BhIPAYKAIOIINE 3aBUCHU-
MOCTHU: CKOPOCTb — BpEMsI — PACCTOSIHUE, LIEHA —
KOJIMYECTBO — CTOUMOCTb, 00BEM pabOThI —
BpeMs — ITPOU3BOAUTEIIBHOCTD TPYAQ.

Pa30upaTh peanbHble KU3HEHHBIE CUTYAlUH,
(popMyIupoOBaTH UX HA S3BIKE MATEMATUKH,
HAXOJAUTh PEIICHUE, TPUMEHSS MATEMAaTUUYECKHUI
anrapar, HHTEepIpPeTUPOBAThL PE3yJIbTaT
AKTYaJIM3UPOBATH TEPMUHOJIOTHIO U OCHOB-
Hbl€ JeHCTBU, CBA3AHHbIC C YUCJIAMM: HATY-
paJbHOE YHCIIO, TPOCTOE U COCTABHOE YHCIIA, Je-
JIMMOCTb HATYPaJIbHBIX

AJiredOpanvecKue BbIpaxe-
HUA (TpeoOpa3oBaHue anreo-
panveCKUX BBIPAXKEHUM, 10-
yCTUMBbIE 3HAYEHUS)

OnepupoBathb NOHATUAMM: CTETIEHD C LEIBIM
nokasarteyieM, apuMeTHUIECKUl KBaPATHBIN KO-
pEeHb, MHOTOWIEH, anredpandeckasi 1poOb, TOX-
JIECTBO.




BbInOJHATE OCHOBHBIE 1€fICTBHUS: BBIIIOIHATh
pacuétsl 1o Gpopmysam, npeoOpa3oBbIBATH Lie-
Jble, 1pOOHO-paIlMOHAIbHBIC BEIPAKEHUSI U BbIpa-
KEHUS C KOPHIMHU, PEaJIM30BbIBATH PA3JI0KECHUE
MHOTOWIEHA Ha MHOXUTENH, B TOM YHCJIE C UC-
10JIb30BaHUEM (HOPMYJI Pa3HOCTU KBaJIpaToOB U
KBaJpaTa CyMMbI U Pa3HOCTH; HAXOAUTh
JIOITyCTUMBIE 3HAYECHHS IEPEMEHHBIX IS
JIPpOOHO-pallMOHATBHBIX BBIPAXKEHUH, KOPHEH.
MopenupoBaTthb ¢ IOMOIIBIO (HOPMYJT pEaJIbHBIE
ITPOIIECCHI U SIBJICHHUS

@OyHknuu (MOCTPOCHUE,
CBOMCTBA M3YYEHHBIX (HYHK-
1ui; rpaduyeckoe perneHue
ypaBHEHUH U UX CUCTEM)

OnepupoBathb NOHATUAMM: QyHKIIMS, TpaduK
byHKUMU, HYJId QYHKIIUH, TPOMEKYTKH 3HAKO-
MOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHusl, yObIBa-
HUs, HAauOOJIbIIIEE M HAMMEHbBIIIEE 3HAYCHUS
byHKINH.

AHaJIM3UpPOBATh, CPABHUBATH, 00CYK1ATh
CBOMCTBa (DYHKIIMI, CTPOUTD UX TpaduKy.
OnepupoBath NOHATUAMM: NIPMasi TPOTIOPIIU-
OHAJILHOCTh, OOpaTHas MPOMOPIIMOHATBLHOCTD,
nuHelHas QyHKIUS, KBagpaTuaHas QyHKIUs, Ta-
pabouta, ruriepOouia.

HUcnoab3oBarh rpaguku 115 ONPENCIICHUS
CBOMCTB, IIPOLIECCOB M 3aBUCUMOCTEM, JJI pele-
HUS 33/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U pe-
aJbHOM )KU3HU; MOAEJMPOBATH C TOMOIIIBIO I'pa-
(UKOB peabHBIEC MPOIIECCHI U SBIICHUS.
Bripaxkars ¢popMyJ1aMu 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU




OBIIEE KOJIMYE-
CTBO HACOB IIO
I[TPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«I'’EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA
I'eomeTpus Kak OIMH M3 OCHOBHBIX pa3[ejiOB LIKOJIBHOW MaTEMaTUKH, UMeE-

IOIUNA CBOCH 1EeNbI0 O0eCrneYuTh H3ydeHUE CBOMCTB W pa3MepoB (UTYp, HX
OTHOILLIECHWM W B3aMMHOE pPACIIOJIOKEHUE, OINMPACTCS Ha JIOTHYECKYIO, JOKa-
3aTeJIbHYI0 JHMHUIO. L[eHHOCTh H3ydeHMs TE€OMETpMH Ha YPOBHE OCHOBHOTO
obmiero o0Opa30BaHM 3aKIIOYAETCS B TOM, YTO OOYyYalOUIMiiCs yUUTCS TpO-
BOJIUTh JIOKA3aTEJIbHBIE PACCYKACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, 10-
Ka3bIBaThb UCTUHHBIE YTBEPKIACHUA W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM,
MPOBOJAUTE PACCYXKJICHUS «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTb OOpaTHBIE YTBEPKIACHUS.

BTOpoil LEHHOCTBIO H3y4EHMSI TEOMETPHUM SIBISETCA HCIIOIB30BAHUE €€
KaK MHCTPYMEHTAa NpPH pEIICHHWH KaK MaTEMaTUYECKUX, TaK W MPAKTUYECKUX
3aJla4, BCTPEUAIOIIUXCA B peabHOM >Ku3HU. OOydaromuiicss OJDKEH HaydUThCS
OTIPEICIINTh TEOMETPUUECKYI0 (UTYpYy, OMHCATh CJIOBAMH JAHHBIA 4YEPTEXK WU
PUCYHOK, HaWTH IUIONIa/lb 3E€MEJIbHOIO YyYacTKa, paccyuTaTbh HEOOXOAUMYIO
JUIMHY ONTOBOJOKOHHOI'O Ka0enss Wiy TpeOyemble pa3Mepbl rapaxka sl aBTO-
MOOUISI. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIHUTEJIbHAS JIMHUS B HW3YYCHUH
reomerpuu. [lpu pemeHun 3amay MPaKTUYECKOTO XapakTepa OO0 ydaroIuics
YUUTCSI CTPOUTh MATEMAaTHYECKHE MOJIENIM PEAIbHBIX dKU3HEHHBIX CUTYalHU, TPO-
BOJUTH BBIYUCIICHUS U OIEHUBATh aJICKBATHOCTh MOJYYEHHOTO pPe3yJibTaTa.

KpaitHe BaxxHO TOAYEPKUBATH CBA3U TE€OMETPUU C JPYTUMH  y4eo-
HBIMHU TIPEAMETaMU, MOTHUBUPOBAThH HCIOIL30BaTh OMPEACIICHUS TeOMETPUUYECKUX
buryp u MOHATHUNA, NEMOHCTPUPOBATH NMPUMEHEHUE MOTYYEHHBIX YMEHHH B (u-
3UKE W TEXHUKE. DTU CBsI3M Hauboliee SApKO BUIHBI B TeMmax «BeKkTopby,
«TpuronomeTrpuueckue CooTHoIeHUs», «Metoa koopauHat» u «Teopema Iluda-
ropay».

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIENYIONME OCHOBHBIE pas-
nenbl copepxanusi: «I eomeTpuueckue GUTYpPHI U UX CBOMCTBay, «3MepeHue reo-
METPUYECKUX BEIUUYUH», «JleKkapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH», «Bek-
TOpBIY», «JIBrkeHus miockocTny, «IIpeodbpazoBanus mogo0ous».

OOmiee 4YMCIIO YacoB, PEKOMEHIOBAHHBIX [UIsI HM3Yy4EHHUS y4eOHOro
kypca «['eomerpusi», — 204 yaca: B 7 kimacce — 68 yacoB (2 vaca B Hezel0), B
8 kmacce — 68 yacos (2 yaca B Hezenmo), B 9 kimacce — 68 yacos (2 yaca B HefIeIO).

COAEP KAHUE OBYUYUEHUA
7 KIIACC

Havanbnbie noHsTus reomerpun. Touka, npsimMasi, OTPE30K, Jyd. Yroia. Buuasl
yrioB. BepTukanbHele M CMEXHBIE yribl. buccekrtpuca yrna. JlomaHas, MHO-
royroibHUK. [lapannenbHoCTh U NEPIEHAUKYISIPHOCTD MPSMBIX.



Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBAa OCeBOMl cummerpuu. [Ipu-
MEpbl CHAMMETPUH B OKPYXKAIOIIEM MUPE.

OCHOBHBIE IOCTPOCHHSI C TOMOUIBIO LIUPKYJIS U JUHEHKH. TpeyronbHUK. Bei-
cOoTa, MeJIuaHa, OMCCEKTpUca, X CBOWCTBA.

PaBHOOEpEHHBIN U PAaBHOCTOPOHHUHN TpeyroibHUKHU. HepaBeHCTBO Tpeyrosib-
Huka. CBOMCTBA M TPHU3HAKK PAaBHOOEAPEHHOro TpeyroibHuka. [lpusHaku pa-
BEHCTBA TPEYIOJIbHUKOB.

CBolicTBa M TNPU3HAKM NapaJUICNIBHBIX IpsMbIX. CymMma YIJIOB TpPEyroJib-
HUKa. BHEIIHWE YIIIbI TPEYrOJIbHUKA.

[IpssMOyrosibHBIA TpeyronbHUK. CBOWCTBO MeAuaHbl NMPSAMOYIOJBHOTO Tpe-
YIrOJbHUKA, NMPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBA NMPSAMOYTOJIBHBIX
TpeyroibHUKOB. [IpsAMOyroibHbIN TpeyroibHuK ¢ yriom B 30°.

HepaBeHncTBa B I'€OMETpPUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM yTiie ¥ 00JIbIle CTOpOHE TpeyroibHuka. Ilep-
NEHIUKYJISP U HAKJIIOHHAS.

['eomeTprueckoe MECTO TOYEK. brccekTpuca yria U CEpeIUHHBIN MEPIICHIN-
KYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M KpyI, XOpJa U JUaMeTp, UX CBoWcTBa. B3anmmHoe pacmosio-
JKEHHE OKPY)KHOCTM M 1npsMou. KacarenbHas u cekymas K OKpPYXHOCTH.
OKpyXHOCTb, BIIUCAHHAS B yroJl. BnimcaHHas U ONMCAaHHAS OKPYKHOCTH TPEYrOJib-
HUKA.

8 KJIACC

YerpipéxyronpHuku. llapamnenorpamm, ero mpus3Haku M cBoucTBa. Yacrt-
HbIE CITyYau HapauieorpaMMoB (IpSMOYTOJIbHUK, pOMO, KBaJIPaT), UX MPU3HAKU U
cBoiicTBa. Tpameuus, paBHOOOKasi Tpameuus, €€ CBocTBa W npusHaku. [Ipsmo-
yrojeHas tpanenud. Meton yaBoenusi meauansl. LleHTpansHas cummerpus. Teo-
pema Paseca 1 TeopeMa O MPONOPLUOHAIBHBIX OTPE3KAX.

CpenHure MMHAN TPeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyroyibHUKA.

[TogoOue TpeyronbHUKOB, KOdhduiment noaoous. [Ipusnaku nogodus Tpe-
yrojisHUKOB. [IpruMenenne noao0us mpu peleHnu npakTuyeckux 3agad. CBoiicTBa
IUIOIIAJCH TeOMETPUUECKUX TPEYrojbHKUKA, MapaiienorpaMMa, poMba | Io-
n00HBIX Quryp. ®opmyssl ans Tpanenun. OTHOIICHHE TUIOIMIAU TUIOIAACH.

Beruncienne miomanend TPEYrojJbHUKOB W MHOIOYIOJIBHUKOB Ha  KIIET-
yaToi Oymare.

Teopema ITudaropa. [Ipumenenue Teopemsl [Inudaropa npu pernieHun npakTu-
YECKHUX 3a7a4.

CHHyC, KOCHMHYC, TaHIE€HC OCTPOro yrja HpsIMOYrOJIBHOI'O TpPEYrojib-
HUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpuUroHoMeTpuueckue (PpyHK-
uu yrioB B 30°, 45° u 60°.

Brniucanuble ¥ LEHTpaJbHBIE YIJIbI, YIOJI MEXIY KacaTeIbHOW U XOPIOH.
VYrael MKy XOpAaMU U CEKYIIMMU. BriMcaHHBIE M ONTMCAaHHBIE YETBIPEX YT OJIbHUKHY.
B3aumHoe pacnionoxxeHne IByX OKpykHocTed. Kacanue okpyxHocred. OOmme



KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, xkocunyc, taureHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETpPH-
YeCKOe TOXkAeCTBO. DOpMyIbl MPUBENCHUS.

Pemienne tpeyronbHukoB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pe-
HIEHUE NPAKTUYECKUX 33]1ad C HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[Ipeo6pazoBanue nomoous. [logodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O MpOU3BEACHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUHU OT-
PE3KOB CEKYIINX, TEOPEMA O KBapaTe KacaTeIbHOM.

Bekrop, manmuHa (MOIysib) BEKTOpa, COHAINPABICHHBIC BEKTOPBI, MPOTUBOIIO-
JIO’KHO HaIpaBJIE€HHbIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepaivu HaJl BeKkTopaMu. PasznoxkeHue BeKTOopa MO JABYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatel BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB, MPUMEHE-
HUE JIJIs1 HAXOXKICHUSI JJIUH U YTJIOB.

JlekapTOBbl KOOpAMHATHl HAa IUIOCKOCTU. YPaBHEHUSI MPSMOW MU OKPYXK-
HOCTH B KOOpJMHATaX, NEpPEcEYCHUE OKPYKHOCTEH U MpsMbIX. MeToa Koop-
JWHAT U €ro NpUMEHEHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpY:KHOCTH. ['pagycHast U paarnaHHas
Mepa yriia, BBIUHCICHHUE JJIMH AYyI OKpyx)HocTeu. [lnomans kpyra, cekropa, cer-
MEHTA.

JIBWOKCHHS TUIOCKOCTHM W BHYTpPeHHHE cumMmeTpund ¢uryp (dyeMeH-
TapHble npencrapiieHus). [lapannensuelil nepenoc. [loBopor.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pPE3yNbTaThl OCBOCHHS TMPOrpaMMbl  Y4eOHOTO Kypca K
KOHIly OOy4eHHs B / KJacce:

Pacnio3naBath M3yueHHBIE TeOMETpUYECKHE (UTYpBI, OMpPENeNsiTh UX B3a-
MMHOE PaCToJIOKEHUE, U300paKaTh TEOMETPUUECKUE (PUTYPBI, BBITIOJHATH YEPTEKU
[0 YCJIOBHIO 3adau. V3MepsaTh JMHEWHBIE W YIVIOBBIE BEJIWYMHBL. Pemiars
3aJ1auv Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMUMH YTJIOB.

Jlenath rpyOyI0 OIIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B pe-
QTBHOM )KU3HU, pPa3MEPOB MNPUPOJHBIX OOBEKTOB. Paznuuare pa3mepbl STHUX
OOBEKTOB T10 TOPSIKY BEJIUYMHEI.

CtpouTh 4yepTeKHU K T€OMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, HCIOJB30BaTh MpPH-
3HAKU W CBOMCTBA PAaBHOOCIPEHHBIX TPEYTrOJIHLHUKOB MIPH PEIICHUH 33]1a4.

[IpoBOAUTH JIOTMYECKHUE PACCYXKIAEHUS C HCIOJIB30BAHUEM T'€OMETPHU-
YECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOM-
CTBOM MeEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSMOYTOJbHOIO TpPEYroJIbHUKA,
B PEIICHUY F€OMETPUUECKHUX 3a]1ay.

OnpenensiTe MapajuiebHOCTh MPSMBIX C MOMOUIBIO YIJOB, KOTOpbIE 00-
pasyer ¢ HUMH cekymas. Onpeneysitb NapauieIbHOCTh MPSMBIX C MOMOILIBIO



PABEHCTBA PACCTOSHUM OT TOYEK OJTHOU NMPAMOM A0 TOYEK APYroM MPSMOM.

Pemiats 3a71auu Ha KileTyaTO Oymare.

[IpoBOIUTH BBHIYUCICHHUS W HAXOJIUTh YHUCJIOBble M OYKBEHHbIE 3HAUYCHUS
YIJIOB B T€OMETPUYECKUX 33]a4aX C MCIOJb30BAHUEM CYMMBI YIJIOB Tpe-
YrOJIbHUKOB Y MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX NP TEepeceye-
HUAW JIBYX MapajulelIbHbIX MNPSMBIX CEKylled. Pemars mpakTuyeckwe 3agadyd Ha
HAaxO0KJICHHUE YTJIOB.

Brnanets moHsTHEM reOMETPUYECKOTO MECTa TOUEK. YMETh OIpenesTh Ouc-
CEKTPUCY YIJia M CEPEINHHBIN NEPHEHAUKYISIP K OTPE3KY KaK F€OMETPUUECKUE Me-
CTa TOYEK.

@opMyIMpOBaTh ONPENCIICHUS OKPY)KHOCTH M Kpyra, XOpAbl M Jua-
METpPA OKPYKHOCTH, II0JIb30BaTbCsl MX CBOMCTBAMU. YMEThb IPUMEHATH 3THU
CBONMCTBA IIPU PELICHUU 33/1a4.

Brnanere moHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonb3oBarbes (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEANHHBIE IEPIIEHIU-
KYJISIpBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAIOTCS B OTHOU TOUKE.

Bnanete mOHATHMEM KacaTelbHOM K OKPYXHOCTH, TOJIb30BaThCS TEO-
PEMOM O NEPIEHAUKYIAPHOCTH KacaTeIbHOW U paanyca, MPOBEAEHHOTO K TOYKE Ka-
CaHUsl.

[Tonp30BaTbCsA MPOCTEMIIMMU T€OMETPUYECKUMH HEPABEHCTBAMH, MOHMMATh
MX MPAKTUYECKUAN CMBICT.

[IpoBOANTE OCHOBHBIE T'€OMETPHUUYECKHE IMOCTPOEHUSA C MOMOLIBIO LIUPKYJIIS
Y JIMHEUKH.

[IpenmeTHble pe3yabTaTbl OCBOEHHSI IPOrpamMMbl y4eOHOro Kypca K
KOHIly oOy4eHus B 8 Kiacce:

PacniozHaBaTh OCHOBHBIE BUJBI YETBHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30-
BATBCS UX CBOMCTBAMM IIPH PELICHUHU T€OMETPUUECKHUX 3a7a4.

[TpuMeHsATh CBOMCTBAa TOYKH TMEpPECEYCHUS MeAHMaH TpeyroibHuKa (ICHTpa
Macc) B pelIeHUU 3a/1a4.

Branerp moHsATHEM CpeIHEW JIMHUM TPEYrOJbHUKA M TPANELUH, PUMEHSAThH
MX CBOMCTBA MpPHU pELIEHUM IeoMeTpuueckux 3azxad. [losb3oBaTbest TEOpemMoOn
Qanecaum TEOPEMOM O NPONOPLMUOHAIBHBIX OTPE3KAX, NPUMEHATh UX A
pELICHHS TPAKTUYECKUX 3a/1a4.

[IpumeHsaTh TpU3HAKU TIOOOWS TPEYrOJbHUKOB B PEIICHUH TE€OMETPH-
YECKMUX 3a7a4.

[Tonb3oBaThCst Teopemoit [Iudaropa nms peneHuss reOMETPUIECKUX U TIPAKTH-
yeckux 3anad. CTpouTh MaTEMAaTHYECKYH0 MOJENIb B NPAKTUYECKUX 3a/ayax,
CaMOCTOSITENBHO JIEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLUE JIJIUHBI.

Brnaners noHATHSMU CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO yIjia IpsIMOYT OJIb-
HOTO TPEYroJIbHUKA. [101630BaTHCS S TUMHU MOHATHUSIMU JJI PELICHUS TPAKTUYECKUX
3a/1ad4.



Beraucasate  (pa3nmudHBIME - CIIOCOOaMH) IJIOMIA/h TPEYroJbHUKA W IUIO-
I3 MHOTOYTOJBHBIX (uryp (MONB3ysCh, Ti€ HEOOXOIUMO, KAIBKYIATOPOM).
[IpUMEHATH NOJIyYEHHBIE YMEHUS B PAKTUYECKHUX 3a/1a4ax.

Bianerp MOHATHUSIMU BIMCAHHOTO W LIEHTPAIBHOIO YIrila, UCMHOJb30BaTh TEO-
PEMBI O BIIHCAHHBIX yIiaX, Yriax MeX1y Xopaamu (CeKyIuMu) U yriie MexXIy Ka-
CaTEeNbHOM M XOPAOW NpH PELICHUHA T€OMETPUUYECKHUX 3a/1a4.

Brnagete MNOHATMEM OINKUCAHHOTO YETBIPEXYTOJbHUKA, NPUMEHITh CBOM-
CTBa OMMCAHHOI'O YEThIPEXYTOJIbHUKA MPU PELIEHUU 3a/1a4.

[IpuMeHsATh NOJy4YEHHBIE 3HAHMSI HAa IPAKTUKE — CTPOUTh MAaTEMaTHYECKUE MO-
JeMH IS 3374 PeaIbHOM KU3HH U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C
PUMEHEHUEM MOI00MS U TPUTOHOMETPUH (TIOJIB3YACh, II€  HEOOXOIUMO, KaJIbKY-
JISITOPOM).

[IpenMeTHble pe3yabTaTbl OCBOEHHUS MPOrpaMMbl Yyu4eOHOrOo Kypca K
KOHIly oOydeHus B 9 Kiacce:

3HaTh TPUTOHOMETpHUUYECKHE (DPYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C MX MOMO-
B0 Pa3]IUYHbIC 3JIEMEHTHI MPSIMOYIOJLHOIO TPEYTOJIbHUKA («PEIICHUE IMpsi-
MOYTOJIBHBIX TPEYroJbHUKOBY»). HaxomuTh (¢ MOMOIIBIO KaNIBKYISATOPA) UTHHBI
YIJIBI JU1s1 HETAOJUYHBIX 3HAYEHUH.

[lonb3oBaThCcst (QopMynaMH TPUBEAEHUS M OCHOBHBIM TPHUTOHOMETpHUYE-
CKHM TOXJECTBOM JIJISI HAXOKJIEHUS COOTHOLIEHUI MEXKIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOpPEMbl CHUHYCOB W KOCHUHYCOB JJIi HaXOXAEHUS pa3-
JIMYHBIX JIEMEHTOB TPEYTOJbHHUKA («PEIICHUE TPEYroJbHUKOBY), MPHUMEHATh HX
IIPU PELIEHUU T€OMETPUUECKHX 3a/1a4.

Brnagete mnoHsTHsAMU npeoOpa3oBaHUS MMOAOOHUS, COOTBETCTBEHHBIX 3Jie-
MEHTOB MoJI00HBIX (uryp. [lonap30BaThCsi CBOMCTBaMHM TOAOOUS MPOU3BOJIBHBIX
¢buryp, yMeTb BBIYMCIIATH AJTMHBI 1 HAXOAUTH YIJibl Y TOAOOHBIX Quryp. [Ipumensts
CBOMCTBA OJ00US B MPAKTHUUECKUX 33/JayaX. YMETb IPUBOAUTH MPUMEPHI 110100-
HBIX (QUTYP B OKPYXKAIOIEM MHpE.

ITonb30BaThCsl TEOpEMamMu O MPOU3BEACHUM OTPE3KOB XOpA, O IIPOU3BE-
JIEHUU OTPE3KOB CEKYIIHX, O KBAAPATE KacaTeJbHOM.

[Tonb3oBaThCsl BEKTOpaMH, MOHMMATh MX TE€OMETPUUECKUN M (U3NYECKHM
CMBICH, IPUMEHATh HMX B PEUICHUH TeOMETPUUECKUX M (PU3MUYECKUX 3aj]ad.
[IpuMeHATh CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKICHHUSI IJIUH U YIJIOB.

ITonb30BaThC METOAOM KOOpPAMHAT HAa IUUIOCKOCTH, MPUMEHSATH €ro B pe-
HIEHUU T€OMETPUYECKHUX U TPAKTUYECKUX 3a]a4.

Bragete NOHATUSAMU MPABUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI IyTH OKPYXHOCTH W pPaAUaHHOW MeEphl yIiia, YMETh BBIYUCIATH IJIOLIA]b
Kpyra u ero yacteu. [[puMeHsTh moJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a7auax.

HaxomuTh ocu (W1 LIEHTPbI) CUMMETpHUH QUTYD, TPUMEHSTh JABHIKEHHSI T1JI0C-
KOCTH B IPOCTEUIINX CIyYasX.



[TpuMeHsATh OydeHHbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHIECKHE MO-
JICTU [T 33]1a4 PeayibHOM HU3HH U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NPUMEHCHUEM TIOJ00MsI W TPUTOHOMETpUYECKUX (YHKIUH (MoJb3ysach, Tie
HEO0OXO0IMMO, KaJIbKYIISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBaHue pa3- Kounue- OcHoBHOE coaep:xxaHue OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4AOUIUXCS
nena (TeMbl) Kypca | CTBO YacoB
[Ipocreimme reomer- 14 [Ipocreiimme  reomerpuue- | @OpMyJTHPOBATH OCHOBHBIE IOHATUS U OIPEJIE-
pudeckue Gpurypsl u CKHe OOBEKTbl. MHOrOyroiib- | J€HUS.
UX cBoucTBa. M3me- HUK, JJOMaHasl. Pacno3naBaTh u3yueHHbIE TeoMeTprIecKue Gu-
peHue reoMeTpuye- CMmexHblE W BEPTUKAIBHBIC | TYPhL, ONPEAEJATh UX B3aUMHOE PACIIOI0XKEHUE,
CKUX BEJINYMH YTJIBL. BBINOJIHATH YEPTEK 10 YCIOBUIO 3a1a4H.
Pabota ¢ npocreiimumu yep- | [IpoBoaMTH MpoCTeiie MOCTPOSHHUS C TTOMO-
TEKAMMU. LIBI0 LUPKYJIS U JTUHEUKU.
N3mepenue nuHENHBIX U yr- | U3MepATH JIMHEWHBIE U YIIIOBBIE BEJIUYNHBI I€0-
JIOBBIX BEJIMYMH, BRIUUCICHUE | METPUUYECKUX U MPAKTUYECKUX OOBEKTOB.
OTPE3KOB U YIJIOB Onpenessith «Ha ria3» pasMepbl peasIbHbIX 00b-
€KTOB, MPOBOAUTH I'PyOyIO OIIEHKY X Pa3MEPOB.
PemiaThb 3a1a4un Ha BBIUKMCIIEHUE IJIMH OTPE3KOB
Y BEJIMYUH YTIJIOB.
Pemiathb 3a1a4umn Ha B3aMMHOE PACIIOJIOKEHUE
TrCOMETPUYECCKUX (DUTYD.
IIpoBoauTh KIaccuPUKAIMIO YTIIOB, BHIYMC-
JIATh JJUHEWHBIE U YTJIOBBIE BEJIMYNUHBI, IPOBO-
JUTh HEOOXOIUMBIE T0Ka3aTeIbHBIE PACCYK/Ie-
HUSL.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU
TpeyrojibHUKHU 22 [TonsiTue 0 paBHBIX Tpeyroib- | Pacmo3dHaBath mapbl paBHBIX TPEYTOJILHUKOB Ha

HHUKaX U IICPBUYHBIC IIPCA-

TOTOBBIX YepTekax (C yKa3aHUEM MPU3HAKOB).
BoiBoauTh ciieicTBUS (PaBEHCTB COOTBETCTBYIO-
ITUX DJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.




CTaBJICHUS O PaBHBIX (UTY-
pax. Tpu npusHaka paBeHCTBa
TPEYTOJIBbHUKOB.

[Ipr3Haku paBeHCTBa IPSIMO-
YTOJIBHBIX TPEYTOJIbBHUKOB.
CBOICTBO MeIMaHBI MTPSMO-
YTOJIBHOI'O TPEYTOJIbHUKA,
MIPOBEAEHHON K THUIIOTEHY3E.
PaBHOO€EpEeHHBIE U PABHO-
CTOPOHHUE TPEYTOJIbHUKH.
[Ipr3Haku ¥ CBOMCTBA paBHO-
OePEHHOTO TPEYroJIbHUKA.
HepaBeHcTBa B reoMeTpuH.
[IpsItMOYTOJIBHBIN TPEYTOJIb-
HUK C yriioMm B 300

@opMyIMPOBATH OINPEACIICHUS: OCTPOYTOJIb-
HOTO, TYIIOYT'OJIBHOTO, IPSIMOYT'OJIBHOTO, PABHO-
OeJlpeHHOT 0, PABHOCTOPOHHETO TPEYT OJIbHUKOB;
OMCCEKTPUCHI, BBICOTHI, MEMAHBI TPEYTOJIbHUKA,
CEPEIMHHOTIO NEPIEHANKYJIIIpA OTPE3KA; NEPH-
MeTpa TPeyTroJIbHUKA.

®opMyJIHPOBATH CBOWCTBA U NTPU3HAKHA PABHO-
OeIpEHHOT0 TPEYTroJbHUKA.

CTpoutb 4epTeKH, pelmiaTh 3a4a4M C TIOMOIIIBIO
HAXOKJEHUSI PABHBIX TPEYTOJILHUKOB.
IIpuMeHsATH PU3HAKY PABEHCTBA MTPSMOYTOJIb-
HBIX TPEYTOJIbHUKOB B 33Ja4ax.

Hcnoab3oBath LudpoBbIE pecypchl IJIs1 HCCJIe-
JOBAHMSA CBOWCTB M3y4aeMbIX (puryp.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTUSA TEOMETPUN

[TapautenbHbIe TIpsi-
MBbI€, CYMMa yTJIOB Tpe-
YrOJIbHUKA
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[TapayutenbHbIE IPSMBIE, UX
cBoucTBa. Hakpecr nexarue,
COOTBETCTBEHHBIE U OJJHOCTO-
POHHUE YTJIbI, 00pa30BaHHBIE
MIpY NEPECECUYEHUN TTapaslieib-

HBIX MPSMBIX CEKYLIEH ).
IIpu3Hak nmapajuieIbHOCTH
MPSMBIX Y€pPE3 PABEHCTBO

PACCTOSIHUN OT TOYEK OJJHOM

PSIMOM A0 BTOPOU MPSIMOU.
CyMMma yriioB TpeyrojabHUKa.

Breninue yribl TpeyroJib-
HUKAa

DopMyJHpPOBATH MOHATHE [TAPAIIIEIBHBIX IIPs-
MBIX, HAXOAUTh IIPAKTUYECKUE IIPUMEPBDI.
N3yuaTsp cBoiicTBa YIiIOB, 00pa30BAHHBIX MPU
MIEPECEUECHNUHN NMAPAJIIEIBHBIX MPSIMBIX CEKYILIEH.
IIpoBoauTh A0KA3aTEJBCTBA IAPAIIICIBHOCTH
JIBYX MPSMBIX C IOMOIIBIO YTJIOB, 00pa30BaHHBIX
IIpY NIEPECEYEHNUU ITUX IPAMBIX TPEThEN IIPSIMOM.
BouIyucasiTb CyMMy YIJIOB TPEYTOJIbHUKA U MHO-
rOyroJIbHUKA.

Haxoautp yucioBbie 1 OyKBEHHbIE 3HAYCHUS YT-
JIOB B TECOMETPUUYECKHUX 3aJayax ¢ UCIOJIb30Ba-
HHUEM TEOPEM O CYMME YIJIOB TPEYTrOJIbHUKA U
MHOTI'OYT'OJIbHUKA.




3HAKOMHUTBCS ¢ HICTOPHEN Pa3BUTHS T€OMETPUU

OKpy>KHOCTb U KPYT.
['eomeTpuyeckue mo-
CTPOEHUS

14

OKpyXHOCTb, XOpJla U JHa-
MeTp ux cBoiicTBa. Kacarensb-
Hasg K OKpyXHOCTH. OKpyX-
HOCTb, BIINCAHHAs B YTOJL
[Tonsartue o 'MT, npumeHnenune
B 3a/1a4ax. buccekrpuca u ce-
PEIUHHBIA  TEPHECHAUKYIAP
KaK TE€OMETPpUYECKHE MeCTa
TOYEK.

OKpy>KHOCTb, ONKMCaHHAas
OKOJIO TpeyroibHuka. OKpyx-
HOCTb, BIIUCAHHAS B TPEYIOJIb-
HUK.

[Ipocrenmue 3amaun Ha IMO-
CTPOECHHUE

D®opMyJIHPOBATH ONPeIeJICHUN. OKPYKHOCTH,
XOp/Ibl, TUAMETPA U KacaTeIbHOW K OKPYKHOCTH.
N3y4yatb ux CBOMCTBA, IPU3HAKHU, CTPOUTH Yep-
TEKH.

HcciienoBatp, B TOM 4KClIe HCIOAb3YH HH(PPO-
BbI€ PeCypChl: OKPYKHOCTb, BIMCAHHYIO B yTOJ;
LIEHTP OKPY>KHOCTH, BIMCAHHOW B YT'OJI; paBEH-
CTBO OTPE3KOB

KacatenbHbIX. Ucnmoab3oBath MeToa [ MT s
JI0Ka3aTelIbCTBA TEOPEM O MEPECECUEHUH OUCCEK-
TPHUC YIJIOB TPEYTIOJIbHUKA U CEPEIUHHBIX TIEP-
MEHJAUKYJSIPOB K CTOPOHAM TPEYTOJIbHUKA C 110-
moibo ['MT.

OBJageBaTh NOHATHUSMHU BIIMCAHHOW W ONKCAaH-
HOU OKPY’KHOCTEHN TPEYTrOJIbHUKA, HAXOAUTH
LEHTPBI 3TUX OKPYKHOCTEU.

Pemiarb OCHOBHBIE 32124 HA NIOCTPOCHHE!
yTIJIa, PABHOTO TAHHOMY; CEPEAMHHOTO NEPIIEH-
JIUKYJIIpa JaHHOTO OTPE3Ka; MPSAMON, MPOXOIs-
1IEN Yepe3 JaHHYIO TOUYKY U MEPIIEHINKYISIPHOM
JAHHOM MPAMOW; OMCCEKTPUCHI TaHHOTO yTJa;
TPEYTOJIBHUKOB I10 PA3JIUYHBIM DJIIEMEHTAM.
3HAKOMUTBHCS ¢ MICTOPHUEH Pa3BUTHUS TEOMETPUU

IToBTOpeHue, 06001IIC-
HUE 3HAHUU

[ToBTOpeHme u 0600IICHUE
OCHOBHBIX MOHSTUH U METO-
JIOB Kypca 7 kiacca

Pemarts 3agaun Ha NOBTOPEHUE, UIUTIOCTPUPYIO-
M€ CBS3U MEX]Yy Pa3IMYHBIMU YaCcTSIMHU Kypca




OBIIEE KOJIMYE- 68
CTBO YACOBIIO
ITPOTPAMME
8 KJIACC
HanmenoBanmue pa3- | Kosuue- OcHOBHOE cojlep:KaHue OcHOBHBIE BU/ABI IESITEJILHOCTH 00 Yy4aIOIIAXCS
nena (TeMbl) Kypca | CTBO YacoB
YeThIpEXyroJbHUKH 12 [Mapamnenorpamm, ero mpu- | M300paskaTh M HAXOAUTH Ha YCPTEHKAX YCTHI-

3HAKM W CBoWcTBa. YacTHbIe
Clay4ad IapajyIeaorpaMMOB
(MpAMOYTONBHUK, pOMO, KBaJI-
paT), UX NpPU3HAKU U CBOM-
ctBa. Tpanerus. PaBHoOOKast
U TIPSIMOYTOJIbHAS TPAMEIUH.
Merton yABOEHUS MEIUAHBI.
LlenTpanpHas cuMmeTpus

PEXYTONBHUKH PA3HBIX BUAOB U UX DJIEMEHTHI.
D®opMyJIHPOBATH ONPeIeICHUA: TapAILIEIIO-
rpaMma, NpsIMOYyroJIbHUKa, poM0Oa, KBajipaTa, Tpa-
neluru, paBHOOOKOH Tpaneuuu, NpsiMoyrobHON
Tparenuu.

Jloka3pIBaTh M HCMOJIB30BATh IIPH PEeLICHUH
3aJa4 [PU3HAKU U CBOMCTBA: MapajuIeIorpaMma,
psIMOYTOJIbHUKA, poMOa, KBajparta, Tpanenu,
PaBHOOOKOI Tpamnenuu, IpsiMOyTroJIbLHOM Tparie-
07078

IIpyMeHATH METO YABOCHHUs MEAUAHBI TPE-
YTOJIbHHKA.

Hcnoab3oBath nudpoBbie pecypehl A7 Hccle-
JIOBaHUsI CBOMCTB U3y4YaeMbIX (puryp.
3HAKOMUTBHCS ¢ MCTOPHEH Pa3BUTHUS TEOMETPUU




Teopema daneca u Teo-
peMa o MpOHOPLHO-
HaJIbHBIX OTPE3Kax, Mo-
JOOHBIE TPEYTOJIBHUKU
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Teopema daneca u TeopemMa o
IPONOPLMOHAIBHBIX OTPE3-
Kax.

Cpennsist TMHUSA TPEyroJib-
HUKA.

Tpaneuus, e€ cpeaHss JINHUS.
[IponopumnoHanbHeIE OT-
PE3KH.

IlenTp Macc B TPEYTrOIbHUKE.
[TogoOHBIE TPEYTONBHUKH.
Tpu npusHaka nogoous Tpe-
YTOJBHUKOB. [[puMeHenune
o100 IpH PEIICHNH TIPaK-
TUYECKUX 3a1a4

IIpoBoAUTH MOCTPOCHUS C IOMOILBIO TUPKYIS U
JIMHEWKU C UCTIOJIb30BaHue Teopembl Daneca u
TEOPEMBI O MPOMOPIIUOHATBHBIX OTPE3KAX, CTPO-
UTh YETBEPTHIA MPONOPIUHOHAIIBHBINA OTPE30K.
IIpoBoauTh 10KA3aTEIBCTBO TOTO, YTO ME/IH-
aHbl TPEYTOJIBHUKA MEPECEKAIOTCS B OJHOMN
TOYKE, U HAXOAUTH

CBS3b C IEHTPOM MACC, HAXOAUTh OTHOLIEHUE, B
KOTOPOM MEIMAHBI ACIISITCSA TOUKOM UX Mepecede-
HUSL.

Haxoauts nogo0HbIe TPEYTOIBHUKN Ha TOTOBBIX
YepTeKax ¢ YKa3aHHUEM COOTBETCTBYIOIIMX MPHU-
3HAKOB T0J1I00USI.

PemaTh 3a1aum Ha 10/I00HBIE TPEYTOJIBHUKH C
IIOMOLIBIO CAMOCTOSTEILHOTO IIOCTPOCHUS YepTe-
KEH ¥ HaXO0XKJICHHSI TIOJJOOHBIX TPEYTOJILHUKOB.
IIpoBoauTh J0Ka3aTENBCTBA C UCIIOIB30BAHUEM
MIPU3HAKOB MO00US.

Jloka3bIBaTh TPH MpU3HAKA TOA00HUS TPEYTOJIb-
HUKOB.

IIpuMeHATH MOJyYEHHBIC 3HAHUS NIPU PEIICHUN
r€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.
3HAKOMUTBCS ¢ MCTOPHEH Pa3BUTHUS TEOMETPUU

IInomans. Haxoxnenue
IIJIOIIA/IEN TPEYTrOJIbHU-
KOB U MHOTOYTOJIbHBIX
¢buryp. [Lnomamu mo-
TOOHBIX (puryp

14

CBolicTBAa IUIOMIAJIEN TE€OMET-
pUYECKUX QUryp.
@opMyIibl AJi IIOHIAAN Tpe-
YTOJIbHHKA, TTapajuielio-

OBJageBaTh NePBUYHBIMHY NPEACTABIEHUSIMH
00 o01eit Teopuu TIoMAIN (Mephl), GopMyJIn-
POBaTh CBOMCTBA ILJIONIA N, BBISICHITH UX
HarISOHBIA CMBICII.




rpamMMma, Tparnenuu. Beraucie-
HUE IO CIOKHBIX (hH-
Typ.

[Tnomaau ¢uryp Ha KieT4a-
TOM Oymare.
[Tmomaau mogoOGHBIX GUTYP.
3afauu ¢ MPAKTUYECKUM CO-
nepxanueM. Pemenune 3amau
¢ MMOMOIIBI0 METO/Ia BCIIOMO-
raTeJIbHOM MJIoIIaau

BoiBoauTh (hopMyIIBI IJIOMIATN TTAapaILIIeIio-
rpaMma, TPEyroJIbHUKA, TParenuu u3 GopMyJibl
TJIOIIAIN IPSIMOYTOJIbHUKA (KBaJpaTa).
BoiBoauTH (OpMYIIBI IJIOMIAIU BBITYKIOTO Ye-
THIPEXYTOIBHUKA YEPE3 AUArOHAIHN U YTOJI MEXIY
HUMHU.

Haxoautp mnomann guryp, n300paxEHHbIX Ha
KJIeTYaTol Oymare, HCIOJb30BATh pa30OUeHNE
(GuUrypbl Ha YaCTU U TOCTPAUBAHUE.

Pa30upars npumepsl HCHOJIB30BaHUS BCIIOMO-
raTeIbHON MJIOMIAAN JJI PEIICHUs TeOMeTpUuYe-
CKHX 3aJ1ay.

HaxoauTtsb mtommaam mo100HbIX Guryp.
BbruncasTh 1i0na M pa3inyHbiX MHOTOYTOJIb-
HBIX uUryp.

Pemarhb 3a5auu Ha 1UI011a/1b ¢ IPAKTUYECKUM
CoJIep)KaHUuEM

Teopema I[udaropa u
Hayaja TPUTOHOMETPHH

10

Teopema Iudaropa, u e€ npu-
MeHeHue. OnpeneneHue Tpu-
TOHOMETPUYECKUX  (YHKIUH
OCTPOro yrjia MpSMOYTOJib-
HOT'O TPEYTOJIbHUKA, TPUTOHO-
METPUUYECKUE COOTHOIIIEHUS B
OPSIMOYTOJBHOM  TPEYT0Jib-
HuKe. OCHOBHOE TPUTOHOMET-
pUYECKOE TOXKIECTBO
Brnucannsie u meHTpadbHBIC
YTJIbI, YTOJI MEXIY KacaTelb-
HOW U XOPJIOM.

Joka3biBaTh Teopemy [ludaropa, ucnoanb3o-
BATh €€ B IPAKTUYECKUX BEIYMCIICHUSIX.
DopMyJIUPOBATH ONPEICIICHUS TPUTOHOMETPH-
YeCcKUX (PYHKIHM OCTPOTo yriia, MPOBEPATH UX
KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUUYECKHE COOTHOILICHUS
B MPSIMOYTOJIbHOM TPEYTOJIbHUKE.
HccaenoBaTh COOTHONIEHUS MEXKYy CTOPOHAMU
B PSIMOYTOJIBHBIX TPEYTOJIBHHUKAX C YIJIaMH B
45°u 45°; 30° u 60°.

Ucnoan3oBath GopMyIbl TPUBEIACHUS U OCHOB-
HO€ TPUTOHOMETPUYECKOE TOKIECTBO JJIS




VYTl MeX 1y XOpJIaMU U CEKY-
IIIUMH.

BnucanHble 1 onmMCcaHHBIC Ye-
TBHIPEXYTOJBHUKHN, WX IIPHU-
3HAaKd U cBoWcTBa. [Ipumene-
HUE 3TUX CBOWMCTB MpPH pelle-
HUM T€OMETPUUYECKUX 3a]1a4.
Bzaumnuoe pacmoIOKEHUE
IBYX OKpPYXHOCTEH, oO1ume
KacaTeJIbHbIC. Kacanne
OKPYXHOCTEMN

HAXOKJICHUSI COOTHOIICHUI MEX1y TPUTOHOMET-
pUYECKUMU (DYHKIHUSAMU PA3IMUHBIX OCTPBIX YT-
JIOB.

IIpuMeHsATH MOTyYEHHBIC 3HAHUS U YMEHHUS TIPU
pEIICHUH MPAaKTUYECKUX 3a/a4.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUS TEOMETPUU

VYTI1bl B OKPYKHOCTH. 13 Bnucanssle 1 neHTpanbHble | POpMYJIHPOBATH OCHOBHBIE ONPEIEIICHHUS, CBSI-
Bnucannsle u onucas- yIJIbl, YTOJ MEXKy KacaTelb- | 3aHHBIE C yIJIaMH B Kpyre (BIUCaHHBIN yTod,
HBIE YETBHIPEXYTOJIb- HOM U XOPIOM. LEHTPaJIbHBIN yro).
Huku. KacarenbHble k Yrisl MexXay XopaaMu U ce- | HaxoauTh BIMCaHHBIE YIJIbl, OIUPAIOIIUECS Ha
OoKpykHOCTH. Kacanue KYLUMH. OJIHY AYTY, BBIYMCJIATH YIJIbI C IOMOLIBIO TE€O-
OKPYKHOCTEHN BrniucanHble 1 ONIMCaHHBIE Ye- | pEMBI O BIIMCAHHBIX YIUIaX, TEOPEMBI O BIIUCAH-
TBIPEXYTOJIbBHUKH, UX IIPU- HOM YETBIPEXYTOJILHUKE, TEOPEMBI O LIEHTPAJIb-
3HaKH U cBoMCTBA. [I[pumene- | HOM yrie.
HUE ITUX CBOMCTB IipH peue- | MeesieqoBath, B TOM YUCIE € TOMOIIbIO ITU(ppO-
HUW FT€OMETPUYECKHX 3a7a4. | BbIX PECYPCOB, BIIMCAHHBIE U ONMCAHHBIE YEThI-
B3anmnoe pacnonoxenue PEXYTONBHUKH, BBIBOAMTH UX CBOMCTBA U MPHU-
JIBYX OKpPY>KHOCTEH, 00111e 3HAKHU.
kacarenbHble. Kacanue HMcnogab30BaTh 5TH CBOMCTBA U NIPU3HAKU IIPU
OKPYXKHOCTEMN peLIEeHNUH 3a7a4
[ToBTOpeHue, 06006111e- 4 [ToBTOpeHrE OCHOBHBIX NOHS- | [IOBTOpEHNE OCHOBHBIX TOHATUN U METOJIOB KYp-

HUE 3HAHUU

TUW U METOJIOB KYpCOB 7 U 8
KJIaCCOB, 0000IIEHNE 3HAHUI

coB 7 u 8 Kj1accoB, 0000IIIeHIE 3HAHUN




OBILIEE KOJIMYE- 68
CTBO HYACOB I1O0
[TPOI'PAMME
9 KUIACC
HaumeHoBanmue pa3- Konuue- OcHoBHOe cojiep:kaHne OcHoBHBIE BU/BI 1€ATEJIHLHOCTH 00y4AIOUIUXCS
nena (TeMbl) Kypca | CTBO YacoB
Tpuronomertpus. Teo- 16 Onpenenenue TpUroHoMeTpu- | @OpMyJIMPOBaTh ONpeAeeHUs TPUTOHOMETPU-
pEMbI KOCUHYCOB U CH- yeckux QyHKuumi yrinos ot 0° | yecknx QyHKIMI TYIIBIX M IPSMBIX YTIIOB.
HycoB. Pemienue Tpe- no 180°. dopmyisl npusesie- | BHIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHY-
YTOJIbHUKOB Hus. Teopema KOCHHYCOB, | COB (C paJuyCcOM OIUCAHHOW OKPYKHOCTH).
TeopeMa CHHYCOB. Pemienue | BoIBoauTH hopMyJibl 1j1sl BHIYMCIEHUS IL10-
TPEYTOJIbHHUKOB. majaei ¢ HCNoJIb30BaHHEM TeOpeM TPUIOHO-
[IpakTdeckoe mnpuMeHeHne | MeTpuH (Popmyna IIOImaau TPEYroJbHUKA Ye-
JIOKa3aHHBIX TEOPEM pe3 ABE CTOPOHBI U YToJl MEXy HUMHU, hopMyIia
TUTONIA/IA YeTHIPEXYTObHUKA Yepe3 ero Juaro-
HaJIM U YTOJ MEXI1Yy HUMU).
Pemiats TpeyroapHUKHU.
Pemarh npakTuueckue 3agaun, CBOASIIUECS K
HAXO0XJICHUIO Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJIb-
HUKA
[IpeobOpazoBanue moao- 10 [Tonsitue o mpeobpazoBannu | OcBauBATHL NOHATHE TTPEOOPA30BAHUS TTOAOOHS.

ousi. MeTtpuueckue co-
OTHOIICHUS B OKPYKHO-
CTH

noo0wus.

COOTBETCTBEHHBIE 3JIEMEHTHI
no100HBIX GUTyYp.

Teopema 0 mpou3BEIEHUN OT-
PE3KOB XOpJI, TeOpemMa

HccaenoBaTh OTHOIICHHUE JUHEHHBIX DJIEMEHTOB
¢buryp npu npeodpazoBanuu nogoodus. Haxo-
JAUTH IPUMEPHI TTO00US B OKpY>KaroIIeH Jei-
CTBUTEIBHOCTH.

BbIBOAUTH METPUUECKHUE COOTHOIIEHUS MEXKTY




O IIPOM3BEJICHUU OTPE3KOB Ce-
KYILIUX, TEOpEMA O KBaJpaTe
KacareiabHoOu. [IpuMeHeHnue B
pEIIEHUU T€OMETPUUECKUX
3aja4

OTPC3KaMH XOpPA, CCKYIIHUX U KaCATCIbHBIX C UC-
IMOJIb30BAHUECM BIIMCAHHBIX YIJIOB, U HOI[O6HI)IX
TPCYTOJIBHUKOB. Pemarn IrcOMCTPHUYCCKUC 3a-
Jadyu 1 3a1a494 U3 peaHBHOﬁ ZKHN3HHU C UCIIOJIB30-
BaHHCM HOI[O6HI)IX TPCYIOJIbHUKOB

Bekrtopsl 12 Onpenenenue BEKTOPOB, clio- | Mcmoab30BaTh BEKTOPHI KaK HAPABIICHHBIE OT-
KEHUE U BBIUUTAHUE BEKTO- | PE3KU, HCCJAE0BATH FT€OMETPUUYECKHI (TIepeme-
POB, YMHOXEHUE BEKTOpA HA | HIEHUE) U (PU3NYECKHI (CUJIa) CMBICIIBI BEKTOPOB.
YHUCJIO. 3HaTh onpeneeHUs1 CyMMBbI U pPa3HOCTH BEKTO-
@U3NYECKUN U TE€OMETpUYE- | POB, YMHOKEHHS BEKTOPA HA YKCIIO, HCCIIEN0-
CKMU CMBICJI BEKTOPOB. BaTh '€OMETPUYECKUN U (PU3NUECKUN CMBICIIBI
Pa3znoxxenue Bekropa 1o JTUX OIEPALUM.
JIBYM HEKOJUIMHEApHBIM BeK- | PemraTs reoMeTpryecKkue 3a1a4u ¢ UCIOJIb30Ba-
TopaM. KoopinHaThl BeKTOpa. | HUEM BEKTOPOB.
CkansipHoe npousBefieHue | PackiaabiBaTh BEKTOP IO IBYM HEKOJUIMHEAp-
BEKTOPOB, €0 HBIM BEKTOpPaM.
IIpUMEHEHME U1 Haxoxkae- | Menmob30BaTh CKAISIPHOE IPOU3BENCHUE BEKTO-
HUS UIMH U YTJIOB. POB, BBIBOAUTH €0 OCHOBHBIE CBOWCTBA.
Pewmenne 3a1au ¢ noMomp0 | BBIYMCIATH CyMMY, Pa3HOCTh U CKaJISIPHOE MPO-
BEKTOPOB. W3BEJICHUE BEKTOPOB B KOOPAMHATAX.
[Iprumenenue BekTopoB Wi | [IpuMeHATh CKaISIpHOE TPOU3BEAEHUE IS
penieHus 3a1a4 QUK HAax0JICHUS JUIMH U YTJIOB
JlekapTOBBI KOOp/IH- 9 JlekapToBbl KOOpAMHATHI TO- | OCBauBaTh MOHATHE NPSIMOYTOJIBHON CUCTEMBI

HaTbl HA IIJIOCKOCTHU

YEK Ha IUNIOCKOCTH.
YpaBHEHUE TTPAMOI.
YpaBHeHue okpyxHocTH. Ko-
OpPJIMHATBI TOYEK NIEPECECUECHHUS
OKPYHOCTH U IIPSIMO.

KOOpJIUHAT, IEKAPTOBBIX KOOPANHAT TOYKH.
BpiBOAUTH YpaBHEHUE ITPSIMOUN U OKPYKHOCTH.
BbigeasiTb OMHBIA KBaJApaT ISl HAXOKICHUS
LEHTpPa U paguyca OKPYKHOCTH 110 €€ ypaBHe-
HUIO.




Meroa KoOpJIMHAT MPpHU pelie-
HUU TEOMETPUYECKUX 3ajad,
MPaKTUYECKUX 3a]a4

PemaTh 3a1aum Ha HAXOXKICHHE TOYEK MIEepece-
YEeHUS IPSIMBIX U OKPYKHOCTEH C MOMOIIbIO Me-
TO/JA KOOPJAMHAT.

Hcnoan3oBaTh CBOMCTBA YIIIOBOr0 KO3 duiu-
€HTa MPSIMOM MPU PELICHUH 3aj1ay, JIsl onpeere-
HUS PACHOJIOKEHUS TPSIMOM.

IIpyMeHATH KOOPJUHATHI IPU PEILICHUN T€OMET-
PUYECKUX U MPAKTUYECKUX 3a7a4, JIs IOCTPoe-
HUSI MaTEMaTUYECKUX MOJICJIEH pealibHbIX 3a/a4
(«MeTOo1 KOOPIAUHATY).

IMonb30BaThCs U151 TOCTPOCHMS M HCCIIE0BA-
HUN IU(PPOBBIMU PECYPCAMH.

3HAKOMUTBHCS ¢ HICTOPHUEH Pa3BUTHUSI TEOMETPUU

[IpaBuIBLHBIE MHOTO-
YT OJIbHUKH.
JlnvHa OKpYyKHOCTHU U
IO Kpyra. Bei-
YHCJICHHE IO eH

[IpaBuiIbHBIE MHOTOYTOJIb-
HUKH. Yucio nt. [inHa
OKPY>KHOCTH, TyT'Hl OKPY>KHO-
ctu. Paguannas mepa yria.
[Inomans kpyra, cekTopa,
CErMEeHTa

DopMyJIHPOBATH OINPEICIICHUE ITPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAMTH UX JJIEMEHTBHI.
IHosb30BaThHCHA NOHATUEM JIJIMHBI OKPY’KHOCTH,
BBEJIEHHBIM C ITOMOILBIO MPABUIBHBIX MHOTO-
YTOJIbHUKOB, ONPeAeJsTh YUCIIO T, JJIMHY JTyT'U
Y PaJluaHHyI0 MEPY yria.

IIpoBoauTh nmepexoa OT paguaHHON MEpHI yTiia K
rpaayCHON U HA0OOPOT.

OnpeneasiTthb IONAAb Kpyra.

BoiBoauTh (popmyJibl (B rpayCHON U paaraH-
HOU Mepe) AJis IJIMH YT, TUI0IIAaIe CEKTOPOB U
CErMEHTOB.

BoruucaaTts miomaan Guryp, BKIIOYAIOINAX
AJIIEMEHTBI OKPY>KHOCTH (Kpyra).

HaxoauTh ruiomanm B 3a1a4ax peajibHOM KU3HU




]_IBI/I)KCHI/IH IINTIOCKOCTHU

[ToHsATHE O IBHKEHUU TIIIOC-
KOCTH.

[TapannenbHbIN IEPEHOC, TO-
BopoT [Ipumenenue npu pe-
HIEHUU 3a7a4

Pa30uparts npruMepsl, HIUTFOCTPUPYIOLIUE TTOHS-
TUS IBUKEHUS.

@®opMyIMPOBATH OINPEACIICHUS ITAPATUIEITBHOTO
IIEpEHOCa, TOBOPOTA U OCEBOM CUMMETpUU. BbI-
BOJIMTB UX CBOMCTBA, HAXOAUTH HEIIOIBHKHbIE
TOYKHU.

HaxoauTb LEHTPHI 1 OCU CUMMETPUN ITPOCTEN-
mux Guryp.

IIpuMeHATH MapaeNnbHbIi NEPEHOC U CUMMET-
PUIO [P PELLICHNH T€OMETPUYECKUX 3a1ad (pa3-
Oupath NpUMEPHI).

Hcnoab30BaTh I IOCTPOEHUS U UCCIIETOBAHUI
1M (POBBIE PECypChl

[ToBTOpeHue, 06001IIC-
HUE, CHCTeMaTH3aIINs
3HAHUU

[ToBTOpEHNE OCHOBHBIX ITOHS-
THU U

METOJIOB KypcoB 7—9 kJiac-
CcOB, 000011IeHNE U CHUCTEMA-
TU3aIWs 3HAaHUH.
[Ipocreiimme reomerpuye-
ckue GUrypbl U UX CBONCTBA.
N3mepenne reoMeTpuyecKux
BEJINYVH.

TpeyrojbHUKH.
[TapasutenbHbie U nIEpIIEHAU-
KYJISIpHBIE TIPSIMBIE.
Okpy>x)HOCTb U Kpyr. ['eomeT-
pHUYECKHE TOCTPOEHUS. Y TJIbI
B OKPYKHOCTHU. BrincanHuele u

OnepupoBaTh NOHATHAMM: QPUTypa, TOUKA,
npsiMasi, yroji, MHOTOYrOJIbHUK, paBHOOEIPEHHBIN
Y PaBHOCTOPOHHUU

TPEYTOJIBHUKH, TIPSIMOYTOJIbHBIN TPEYTOIbHUK,
MearaHa, OMCCEKTpUca U BbICOTAa TPEYTOJIbHUKA,
napajuienorpamm, pomo, NpsIMOyroJIbHUK, KBaJI-
paT, Tpamneuus; OKpy>KHOCTb, KacaTejbHas; pa-
BEHCTBO U M0100Me PUTyp, TPEYroIbHUKOB; Ma-
pPAJUIEIBLHOCTD U MEPIEHIUKYIISIPHOCTD MPSMBIX,
YTOJ MEXy NPSIMbIMH, CAHMMETPHUSI OTHOCH-
TEJILHO TOYKU U NPSIMOM; ITTMHA, paCCTOSTHUE, Be-
JUYMHA YIJIa, IUI0AAb, IEPUMETP.
HUcnoab3oBath GopmyJibl: IEpUMETPA U TLIIO-
11aI1 MHOTOYTOJIbHUKOB, UTMHBI OKPY’KHOCTH U
IO Kpyra, 00b€Ma MpsIMOyTOJIbHOTO Ta-
pajuienenunesaa.




ONMCaHHbBIE OKPYKHOCTHU
MHOT'OYT'OJIbHUKOB.

[Ipsimast u OKPY>KHOCTb.
YeroipéxyronpHuku. Brimcan-
HbIE

Y OIIMCAHHBIE YETHIPEXYTOJIb-
HUKHU.

Teopema [ludaropa u Hauana
TpUroHoMmerpuu. Pemenune
o0ILIMX TPEyTrOJIbHUKOB.
[IpaBuBbHBIE MHOTOYTOJIb-
HUKH.

[IpeoGpa3oBaHus MIOCKOCTH.
JBmxenns. I[Togooue. Cum-
METpHUSL.

IInomans. Beruuciaenue 1mio-
mrazaei. [Tnomaau nomo6HbIX
¢buryp.

JlekapToBbI KOOpIMHATHI Ha
IIJIOCKOCTH.

BekTopse! Ha II0CKOCTH

OnepupoBarb NOHATHAMM: IPSIMOYTOJIbHAS CH-
CTEMa KOOPJAMHAT, BEKTOP; UCIOJIB30BaTh 3TH
MOHATHUSA JJIS IPEACTABICHUS TAHHBIX U PELICHUS
3aJa4, B TOM YHUCJIE U3 APYTUX YUeOHBIX IIpeaMe-
TOB.

PemaTe 3a1a4M Ha NOBTOPEHUE OCHOBHBIX I10-
HATHUM, WILTIOCTPALUIO CBA3EN MEXIY pa3ind-
HBIMU 4acCTsAMHU Kypca. BelOupars Mmeroa 11 pe-
LIEHUA 3a1a4H.

Pemiars 3aga4m 13 NOBCEIHEBHOW KU3HU

OBIIEE KOJIMYE-
CTBO HACOB I10
I[TPOI'PAMME
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OEJNEPAJIBHASA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA
B coBpemeHHOM LU(PPOBOM MHpE BEPOATHOCTh M CTATUCTHUKA MPUOOPETAIOT

BCE OOJBIIYIO 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUUECKUX MPUIIOKEHUH, TaK U
UX poJii B 00pa3oBaHUU, HEOOXOJUMOM Ka)XXoMy uenioBeky. Bozpacraer umcio
npodeccuit, Ipy OBIAJECHUU KOTOPbIMU TpeOyeTcss Xoporias ©0a3oBas MOATO-
TOBKa B O0JIACTH BEPOSTHOCTH M CTaTUCTHKH, TaKas MOJrOTOBKA BayKHA AJIS TIPO-
JOJDKeHUs 00pa30BaHMsl U AJIs yCIEeITHON MPOo(eCcCHOHATBHON Kaphephl.

Kax1p1it 4uenoBek MOCTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIMXCS Y
HEro JIaHHbIX. A JJI1 OOOCHOBaHHOTO TPUHSITHUS PEIICHUS B YCJIOBUSX HENO-
CTaTka WJIMA U30bITKa HWHQOpMAIMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(opMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHnHO 1mo3TOMY OCTpPO BCTajla HEOOXOJIUMOCTh COPMHUPOBATH y 00yUaro-
mmxcsl QYHKIIMOHATBHYIO TPAaMOTHOCTH, BKIIIOYAIOMIYI0O B ceOs B KadecTBe
HEOTHEMJIEMOI COCTaBISIONICH YMEHHE BOCHPUHMMATh W KPUTHYECKU aHAIW3H-
poBaTh MHGOPMAIIUIO, PEJACTABICHHYIO B pa3IMYHbIX (opMax, MOHUMATh BEPO-
ATHOCTHBIM XapakTep MHOTUX peajbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BO-
JUTh TIPOCTEHUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypc€ C OCHOBHBIMHM MpHUHIMIAMHU cOOpa, aHalu3a
U TIPEJICTABIICHUS JIaHHBIX W3 Pa3IWYHBIX cdep >XU3HU 00IecTBa U Tocy-
JlapCTBa MPUOOIIAET 00 yJaroImuXcs K OOLIECTBEHHBIM UHTEpecaM. M3yueHune ocHOB
KOMOWHATOPUKH DPa3BUBAE€T HABBIKM OpraHU3alud mepedopa u TojcyéTa
YHCJia BAPUAHTOB, B TOM YHKCIIE€ B TPUKIATHBIX 3a/Jadax. 3HAKOMCTBO C OCHO-
BaMu Teopuu rpadoB co3ga€T mareMaTudeckuil ¢yHmaameHT s GopMuUpoBa-
HUS KOMIIETEHIIMNA B o0nacT WHGOpPMATUKKM U HHUPPOBBIX TexHosoruil. [lpu
U3YUYEHUU CTATUCTHKU M BEPOSTHOCTH OOOTAIAIOTCS MPEICTaBICHUS O0ydJaro-
IIMXCS O COBPEMEHHOM KapTHHE MUpPAa M METOAaX €ro ucciaenoBaHus, GopMUpY-
€TCsl TTOHMMaHUE POJIM CTAaTUCTUKHM KaK UCTOYHHUKA COIMAJbHO 3HAYUMOU nH)OP-
MAaIH 1 3aKJ1aIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIIIUICHUSI.

B cooTBeTCTBHMM ¢ MAaHHBIMHU IEISIMH B CTPYKTYPE MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKa» OCHOBHOI'O 00IIEro oOpa3oBaHMs BbIIEIEHBI
CIIEyIOIINE coiep)KaTeTbHO-MeToquueckne auHun. «lIpencTaBienne MaHHBIX
U OIHcaTebHasl CTAaTUCTUKAY, «BeposTHOCTH», «DJIEMEHTBhl KOMOWHATOPUKUY,
«BBenenue B Teopuio rpadosy.

Conmepxxanne nuHuu «lIpenctaBneHne MaHHBIX W ONMUCATeNlbHAs CTaTHU-
CTHKa» CIY)KUT OCHOBOU 711 (JOPMUPOBAHUS HABBIKOB pabOTHI ¢ MH(OpMAIUEH:
OT YTEHUS W MHTEPIpPETalK WH(OpMAIuu, TPEACTaBICHHON B TaOiMIax, Ha
auarpamMmax W rpadukax, 10 cOopa, TpEACTaBICHWS U aHadu3a JaHHBIX
C HCIIOJIb30BaHUEM



CTaTUCTUYECKUX XapaKTePUCTHK CpPEAHMX M paccenBanus. PabGotas ¢ pgas-
HBIMU, 00y4aIOIMEeCs Y4aTCsl CYUTHIBATh U UHTEPIPETUPOBATH JIAHHBIE, BBIJBUTATh,
apryMEeHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE TUIIOTE3bI, PA3MBILUIAThH HaJl (aKTo-
paMH, BBI3BIBAIOIIMMHU HW3MEHYMBOCTh, M OIEHHMBaTh WX BJIMSHHUE Ha pac-
CMaTpUBAEMbIE BETUYMHBI U TIPOLIECCHI.

NHTynTHBHOE TpEACTaBIEHUE O CIy4alHOM W3MEHUYMBOCTH, MWCCIENO-
BAHUE 3AKOHOMEPHOCTEN U TEHJICHIMKA CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM JJIst
W3Y4YEHUsI TEOPUU BEPOATHOCTEH. bolplioe 3HaYeHNE UMEIOT NPAKTUUYECKUE 3a/a-
HUS, B YACTHOCTHU OMBITHI C KIIACCHYECKUMH BEPOSTHOCTHBIMH MOJEISIMHU.

[TonsiTue BEpOSITHOCTH BBOAUTCS Kak Mepa MpaBAoONo00us CIy4yalHOro Co-
ObiTusA. [Ipu nM3ydeHun ydeOHOro Kypca oOydaromIMecs 3HAKOMATCA C MPOCTEM-
IIMMH METOAAMH BBIUYMCIICHHSI BEPOATHOCTEH B CIIy4alHBIX OKCIIEPUMEHTAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU HCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMM,
NO3BOJISIIOLIMMH CTaBUTh M peliaTh Oosee CIIOKHbIE 3a7adu. B ydeOHbIN Kypc
BXOJSAT HAYaJIbHBIE IPEACTABIICHUS O CIIyYalHBIX BEIMYMHAX U MX YUCIIOBBIX Xa-
pPaKTEPUCTHKAX.

B pamkax y4yeOHOro Kypca OCYILIECTBIISETCS 3HAKOMCTBO OO0YyJaronIuxcs
C MHOXXECTBAMH ¥ OCHOBHBIMH ONEPALMSIMHU HAJ MHOYKECTBAMH, paccMaTpHBa-
I0TCA PUMEpPhl MPUMEHEHUs I pEelIeHUs 3a7ad, a TakkKe MCIOIb30BaHUsA
B JIpYyrMX MaTeéMaTHYECKHUX KypcaxX U y4eOHBIX MpeIMeTax.

B 7-9 knaccax uzyuyaercst yueOHbIN Kypc «BeposSTHOCTh U CTaTUCTUKA», B KO-
TOpBIN BXOIAT pasnenbl: «[IpeacTraBieHne NaHHBIX M ONMKMCATEIbHAs CTaTUCTUKAY,
«BeposTHOCTBY, «D1eMeHThl KOMOMHATOPUKWY, «BBenenue B Teoputo rpadoBy.

OOmiee 4MCIIO YAcOB, PEKOMEHJIOBAaHHBIX [UJII HM3Y4YEHUs Yy4eOHOro
Kypca «BepostHocTs u cratrctukay, — 102 yaca: B 7 kimacce — 34 waca (1 yac
B Henenmo), B 8 kiacce — 34 yaca (1 gac B Heznenmo), B 9 kinacce — 34 yaca (1 yac B
HEJIEITIO).

COJAEP)KAHUE OBYUYEHUA
7 KJIACC

[IpencraBneHrne AaHHBIX B BUAE TaOiul, auarpamm, rpadukoB. 3amosn-
HCHHE TaOJMIl, YTCHUE M MOCTPOCHHE JMarpamMM (CTOJOUKOBBIX (CTOJI0YATHIX) M
KPYroBbIx). UTeHre TpauKoB peajbHBIX MpoleccoB. M3Bieuenne uHboOpMaIuu
U3 AuarpaMM M TaOJMIl, UCTIOJIb30BAaHUE U UHTEPIIPETAlUs JaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpelHee  apudMeTHyecKkoe, MeAraHa, pazMmax,
HanOoJIblIIee U HAUMEHbIIIEE 3HAUYCHU Habopa YMCIOBBIX JaHHbIX. [Ipumepsl ciy-
YallHOW U3MEHYHUBOCTH.

Crydaiinplii 9KcriepuMeHT (OIBIT) U ciydaiiHoe coObiTie. BeposiTHOCTD U ya-
croTa. Posib ManioBEpOSATHBIX U MPAKTUUECKH JJOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
obmiectBe. MoHeTa 1 UrpajbHasi KOCTh B TEOPUU BEPOSTHOCTEH.



I'pad, Bepmmna, pebpo. Ctenenp BepnHbl. Yucno pédep u cymmapHas CTe-
nenb BepiinH. [Ipeacrasnenue o cBsizHoctu rpada. Lenu u mukisl. [lytu B rpa-
dax. O6xox rpada (sisiepoB nyth). [IpeacraBieHne 00 OpueHTUPOBAHHOM Tpade.
Pemmenne 3amay ¢ momoisio rpagos.

8 KJIACC

[IpencraBnenre JaHHBIX B BUJE TaOJIUI, AUarpamm, rpaduxos.

MHOK€eCTBO, 3JEMEHT MHOXECTBA, MOAMHOXKECTBO. Onepanuy HaJ MHOXe-
cTBaMu: 00beIUHEHHUE, TiepecedeHue, ponoigHeHue. CBoicTBa omnepauuii Han
MHOKECTBAMMU: IIEPEMECTUTEIIHOE, COUYETATENIBHOE, PACIIPEAEIUTEIBHOE, BKIIIOYE-
Hus. HMcnonb3oBaHue rpad@uyeckoro Mpe/CTaBICHUsS MHOXECTB JJi  OMHCAHUS
peaNbHBIX IPOLIECCOB W SIBJIICHUM, IIPY PELICHUU 3a/1a4.

M3mepeHne paccemBaHus JaHHBIX. Jlucriepcuss M CTaHAAPTHOE OTKIIO-
HEHUE YUCIIOBBIX HA0OpOB. Jlnarpamma paccenBaHusl.

DnemeHTapHble COOBITHS citydaitHoro omnbita. CiydaitHble coObITUsA. BeposT-
HOCTH COOBITUH. OIMBITBI C PaBHOBO3MOXHBIMHU 3JEMEHTApPHBIMU COOBITUSIMH.
Caydaiinblil BeIOOp. CBsi3b MEX]y MaJOBEPOSATHBIMH U MPAKTUYECKU JIOCTOBEp-
HBIMHU COOBITHSIMHU B IIPUPOJE, OOILIECTBE U HAYKE.

JepeBo. CBoHCTBa JEpPEBBEB. €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHUE BH-
CsYeil BEpIIMHBI, CBS3b MEXKIY YHUCIOM BEpIIMH M 4uciaoM pédep. Ilpasuiio
yYMHOeHHUs. Pemenue 3a1au ¢ momMouibo rpagos.

[IpotuBomnonoxueie coobiTus. Jnarpamma Ditnepa. O0beIMHEHHE U TIEpece-
yeHue coobiThil. HecoBmecTHble coObITUS. DoOpMyna CIOKEHUS BEPOSITHOCTEH.
VYcnoBHas BeposaTHOCTh. [IpaBuiio ymuoxxenusi. HesaBucumelie coObiTus. [peacras-
JIEHUE DKCIIEpUMEHTAa B BUAE JepeBa. PemeHue 3aga4  Ha HaX0XKJICHHE
BEPOATHOCTEN C MIOMOIIBIO AEPEBA CIIYYalHOTO IKCIIEPUMEHTA, THarpaMmm Duiepa.
9 KUIACC

[IpencraBieHrue AaHHBIX B BUAE TAONMUIL, IUarpamm, rpaukoB, WHTEPHpE-
Talus JaHHbIX. YTeHHEe U MoCTpoeHue Tadaul, JuarpaMM, rpadMKoB MO PeaTbHbIM
JTAHHBIM.

IlepectanoBku u (akropuan. CoueTaHuss U YUCIO codeTaHuil. Tpeyrosb-
HuK [lackand. Pemenue 3a1a4 ¢ Cnoiab30BaHEM KOMOUHATOPHKH.

['eomerpuueckast BepossTHOCTh. CydaiiHbIN BBIOOP TOUKH U3 GUTYPHI HA TLIOC-
KOCTH, U3 OTPE3KA U U3 AYI'M OKPYKHOCTH.

Ucnbitanne. Ycnex u Heymada. Cepus UCHOBITAHUM JO TEPBOrO ycrexa.
Cepust ucnieiTanuii bepaymum. BeposaTHOCTH COOBITHII B cepuu UCHBITaHHA bep-
HYJUIN.

CnydaitHas BeIMYMHA W paclpelie]ieHue  BepOosiTHOCTEH. MaTtematuueckoe
OXKuJaHue u aucrepcus. [Ipumepbl MaTeMaTHyecKoro OXuIaHUsl KaKk TEOpeTH4e-
CKOT'O CPETHETO 3HAYEHMS BEJIMYMHBL. MaTeMaTH4eCKOe OXKUIAHWE U JTUCTIEPCHUs
CIIy4aliHOM BEJIMYMHBI «YUCIJIO YCIIEXOB B CEpUU UCIBITAHUN bepHyIum.

[TonsiTue o0 3akoHe O0MbIINX Yncen. M3MepeHre BeposiTHOCTEN ¢ TOMOIIBIO Ya-
ctoT. Posb 1 3HaueHue 3aKkoHa OOJBIINX YKUCEN B MPUPOJIE U OOIIECTBE.



HPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pE3yNbTaThl OCBOCHMSI TMPOrpaMMmbl Y4eOHOro Kypca K
KOHITYy 0Oy4eHHS B / KJlacce:

Yurate nHGOpMAIHIO, IPEACTABICHHYIO B Ta0JIMIIAX, HA JUarpaMMmax, Mpej-
CTaBJISITh JAHHBIC B BUJIC TAOJHI], CTPOUTH AHArpaMMbI (CTOIOMKOBBIE (CTOJIOUATHIC)
Y KPYrOBBIE) [0 MACCHBAM 3HAYCHHIA.

OnuceiBaTh U MHTEPHPETHPOBATH PEAJbHBIE UYMCIIOBBIE JAHHBIE, MPEICTAB-
JICHHbIE B Ta0NWIIaxX, HAa AMArpaMMax, rpadukax.

Hcnonp30BaTh AJI1 ONWCAHMS JAHHBIX CTATHCTUYECKUE XapaKTEPUCTHUKU:
cpenHee apudmeTuyeckoe, MearaHa, HauOoblllee U HAaMMEHbIIIee 3HAYCHUS, Pa3-
Max.

HmeTs nmpeacTaBieHue o CaydaiiHON U3MEHYMBOCTH Ha IpUMeEpax LeH, pU3u-
YECKUX BEJINYMH, AHTPOINIOMETPUYECKUX JAHHBIX, UMETh IPEICTABICHUE O CTa-
TUCTUYECKON YCTOUYUBOCTH.

[IpenmeTHBIE pPE3yNbTATBl OCBOCHMS MPOrpaMMmbl  Y4eOHOro Kypca K
KOHITy 00y4eHus B 8 kjiacce:

N3BnekaTpe u npeoOpa3oBbIBaTh MH(OPMAIIUIO, IPEICTABICHHYIO B BUAE Ta0-
JMIL, AUarpamm, rpaguKoB, MPEACTABIATh JaHHbIC B BUJIE TA0JHUII, TUarpaMm, Tpa-
(buUKOB.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX MTOKA3aTele: CPETHUX 3HA-
YeHHUU U Mep paccenBaHus (pa3Max, JUCIIEPCUs U CTaHAapPTHOE OTKJIIOHCHHUE).

HaxoauTe 4YacTOTHI YMCIOBBLIX 3HAYEHHWH M YacCTOTHI COOBITHI, B TOM
YHCJIe 10 Pe3ybTaTaM U3MEPEHUN U HAOIIOACHUH.

HaxomuTe BEpOSITHOCTH CIIy4allHBIX COOBITUHA B OMbBITAX, 3HAs BEPOST-
HOCTHU 3JIEMEHTAPHBIX COOBITHUM, B TOM YHUCJIE B OIBITAX C PABHOBO3MOXXHBIMHU 3JIe-
MEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh Trpaduueckue MOJAETU: JEPEBO  CIYYalHOro  3KCIEpH-
MEHTa, IuarpaMMBbl Diiiepa, YuCIoBas mpsMasl.

OnepupoBaTh MNOHATHAMHU: MHOYKECTBO, IOJMHOYKECTBO, BBIIOJHATH OIIE-
paluy HaJl MHOYKECTBaMU: O0bEIMHEHHE, TIEpeceUeHHE, JOIOJIHEHHE, TIEPEUUCTISTh
AJIEMEHTBI MHO>KECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MpeiCTaBICHHUE MHOXECTB U CBSI3€H MEXIy
HUMU U1 ONMMCAHMS TPOLIECCOB M SIBJICHUM, B TOM 4YHCJIE MPU PEUICHUU 3a7ad
U3 JIPYrux yueOHBIX MPEIMETOB U KYPCOB.

[IpenmeTHble peE3yNbTaThl OCBOCHMSI MPOrpaMmbl  Y4eOHOro Kypca K
KOHITy 00yueHus B 9 kJiacce:

W3Bnekats u mpeoOpa3oBbIBaTH WH(OpMAIUIO, MPEACTABICHHYIO B pas-
JUYHBIX UCTOYHUKAX B BHUJE TaONUI, auarpamMM, TpaduKoB, MPEACTABISTH
JaHHBIE B BHJE TAaOJIMII, TUarpaMmm, rpaduKoB.

Pemars 3aaun opraHu30BaHHBIM IEPEOOPOM BAPUAHTOB, & TAKXKE C UCIIOJIB30-
BaHHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.



Hcrmonp30BaTh onucaTebHbIE XapaKTEPUCTUKHU U1 MACCUBOB YHCIIOBBIX J1aH-
HBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPBI paCCECUBaHUS.

HaxoauTe 4acTOThl 3HAYEHUH M 4YacTOTbl COOBITHS, B TOM YHUCJE IOJIb-
3ysICh pe3yJIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHUH.

HaxoauTe BEpOATHOCTH CIYYallHBIX COOBITHI B W3YyYEHHBIX ONbBITAX, B TOM
YlCJie B ONbITaX C PABHOBO3MOXKHBIMHU JJIEMEHTAapHBIMH COOBITHUSIMH, B CEpHSIX
UCIIBITAaHUM 10 IEPBOTO YCIEXA, B CEPUAX UCTIBITAHUI bepHyiu.

MmeTs npencTaBieHue O CIIy4aliHOW BEJIMYMHE U O Paclpeie]ICHUN BEPOATHO-
creil. IMeTh npeacTaBieHne O 3akoHE OOJBIIMX YHUCENT Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTU M O POJM 3aKOHA OOJIBIIMX
YuCell B IPUPOJE U OOLIECTBE.



TEMATHUYECKOE ITJNTAHUPOBAHUE 7 KJIACC

CTHKa

apupMeTuIecKoe.

Menuana 4rciioBoro Hadbopa.
Y CcTOMYNBOCTh METUAHBI.
[IpakTuueckas pabora
«CpenHue 3HaYCHUS».
HawnGonpiee 1 HauMeHbIIIEEe
3HAYEHUS YUCIIOBOTO Habopa.
Pa3zmax

HaumenoBanue pas- Konuye- OcHoBHOe coepxaHue OcHoBHBIE BUBI eSITEILHOCTH 00YYAKOIIHNXCS
nesa (TeMbl) Kypca | CTBO YacoB

[IpencraBnenue naH- 7 [IpeacraBnenre naHHbIX B | OcBauBaTh COCOOBI IPECTABICHUS CTATUCTH-

HBIX tabnuuax. [IpakTuyeckue Bbl- | YECKUX JAHHBIX U YHCIOBBIX MaCCHBOB C ITIOMO-
YHCIICHUS 110 TaOJUYHBIM JaH- | MIbIO TAOIHI] U JUArPaMM C UCIIOJIB30BAaHUEM aK-
HbIM. UM3BjedeHHe W WHTEp- | TyaJIbHBIX M BaXXHBIX TAHHBIX (IeMorpaduyueckue
nperanuss TaOJWYHBIX JaH- | JaHHBIE, IPOU3BOJICTBO MPOMBIIIEHHON U CEJlb-
HbIX. IlpakTHueckas paboTra | CKOXO3WCTBEHHOM NMPOTYyKIUH, OOIIECTBEHHBIE
«Tabmus. Y TIPUPOJHBIE SBJICHUS).
I'padnueckoe npencrasienue | U3ydatb MeToabl paOoThl ¢ TAOIMYHBIMU U Tpa-
JaHHBIX B BHJE KPYIOBBIX, | (PUUECKUMU MPECTABICHUSIMHU JAHHBIX C IOMO-
CTOJIOMKOBBIX  (CTOJIOYATHIX) | IIBbIO HIU(PPOBBIX PECYPCOB B XO/1€ MPAKTUIECKUX
nuarpamMM. UTeHue U mocTpo- | padboT
eHue nuarpamm. [ Ipumepsr ae-
MorpadUuyecKuX AUarpaMm.
[Ipaktuueckass pabdora «/lua-
IPAMMBbD»

OnucarenbHasi CTaTh- 8 UYucnoseie HaOophl. Cpennee | OcBauBaTh MOHATHSA: YUCIOBOM HAOOp, Mepa

[EHTPAJIbHON TEHACHITNH (Mepa IIEHTpa), B TOM
quclie cpeHee apupMeTHIeckoe, MeIaHa.
OnuceIBaTh CTATUCTUYECKHUE TAHHBIE C TIOMO-
HIbIO CPEHEr0 apu(METHIECKOTO U METUAHBI.
Pemate 3anaumn.

H3yyars cBOMCTBA CPEAHUX, B TOM YUCJE C I10-
MOIIbIO U(POBBIX PECYPCOB, B XOE MPAKTHYE-
CKUX paloT.

OcBauBaTh NOHATHA: HAUOOJbIIEE U HAUMEHB-
11ee 3Ha4YeHus! YMCIOBOTO MAaCCUBa, pa3Max.




Pemarn 3aJavdM Ha BI)I60p croco0a OonmvcaHus
JaHHBIX B COOTBCTCTBUHU C HpHpOI[Oﬁ JaHHBIX U
OCIsIMH UCCIICAJOBAHUA

Crnyuaiinast U3MEHYH-
BOCTh

CiyvaiiHast ”3MEHUYUBOCTh
(mpumepsl). YacToTa 3HaUe-
HHUUM B MACCUBE JAHHBIX.
['pynmupoBka. I nctorpaMmsl.
[IpakTuueckas padora «Ciy-
YaliHasi U3MEHYUBOCTH)

OcBauBaTh NOHATHA: YACTOTA 3HAYCHUM B Mac-
CHBE JaHHBIX, TPYNIUPOBKA JAHHBIX, TUCTO-
rpamMma.

CTpouTts 1 aHAJIU3UPOBATH TUCTOIPAMMBI, MO/~
OMpaTh NOAXOIAIIMI Al TPYNIIUPOBKH.
OcBauBaTthb rpaguyeckue NpeacTaBICHUs pas-
HBIX BHJIOB CIIy4ailHOM U3MEHYUBOCTH, B TOM
YHUCJIe C TOMOIIBIO UPPOBBIX PECYPCOB, B X0
MPaKTUYECKON pabOThHI

BBenenue B Teopuro
rpados

['pad, Bepmuna, pedpo. [Ipen-
CTaBJICHHE 3aJla4yl C IOMO-
mpilo rpada. Crenenb (Ba-
JIEHTHOCTh) BepIIUHBL. Yncio
pé0ep W cyMMapHasi CTEIeHb
BepmnH. Lens n

muki. Ilyte B rpade. Ilpen-
CTaBJICHHE O  CBSI3HOCTHU
rpacda. O6xox rpada (sinepon
nytb). llpencraBnenne 00
OpUEHTHUPOBAHHBIX Tpadax

OcBauBathb nousATHsA: rpad, BepumHa rpada,
pebpo rpada, creneHs (BaJI€HTHOCTh BEPIIUHBI),
1EMb U [UKIL

OcBauBaTh NOHATHSA: TTYTh B rpade, diiepoB
nyTh, 00X07 rpada, OpUEHTUPOBAHHBIN Tpad.
Pemiath 3aga4m Ha TOUCK CYMMBI CTEIICHEN BEp-
IITUH

rpada, Ha mouck ooxoxaa rpada, Ha MOUCK MyTen
B OPHEHTHPOBAHHBIX Ipadax.

OcBauBaTh cOCOOBI NPEACTABICHUS 33724 U3
Kypca anareopbl, TeOMETPUH, TEOPHUU BEPOSTHO-
CTEH, IPyTruX MPEeIMETOB C TOMOIILIO rpadoB
(KapThl, CXEMBI, AIEKTPUUECKHUE TIeTTH, (PYHKITHO-
HaJIbHBIE COOTBETCTBHUA) HA IPUMEPAX

BepostHOCTh M yacToTa
CIIy4aifHOTO COOBITHS

Ciy4aliHbIi ONBIT U CITy4aii-
HOE coObITHE. BeposTHOCTH 1

OcBauBaTh NOHATHUSA: CIIy4YalHBIN ONBIT U CIIy-
yaifHOe COOBITHE, MAJIOBEPOSITHOE U PAKTUYECKU
JIOCTOBEPHOE COOBITHE.




yacToTa coObITusl. Posb Ma-
JIOBEPOSTHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITHH B
npupoze u B obmectse. Mo-
HETa U UrpajbHasi KOCTh B
TEOPHH BEPOSTHOCTEH.
[TpakTrueckas pabora «Ya-
CTOTa BBIMAICHUS OpJIay

N3yuyaTh 3HAUMMOCTbh MAJIOBEPOSITHBIX COOBITHIA
B IIPUPOJIE ¥ OOIIECTBE HA BAXKHBIX IPUMEPAX
(aBapum, HecuacTHBIE CITydau, 3allUTa MEePCo-
HaJbHOW MH(pOpMalIUH, TIepeiada JaHHbBIX ).
M3yuyaTh poiib KIIACCUUECKUX BEPOSTHOCTHBIX
Mozenel (MOHeTa, UTpalibHasi KOCTh) B TEOPUU
BEPOSTHOCTEH.

Hao0urogath u M3y4aTh 4acTOTY COOBITUH B IIPO-
CTBIX KCIIEPUMEHTAX, B TOM YHCIIE€ C TOMOIIBIO
U(PPOBBIX PECYPCOB, B XOJI€ MPAKTUUECKOM pa-
00ThI

O060061eHue, cucTeMa- 5 [Ipencrasienue qaHHBIX. IHoBTOPATH U3yYECHHOE U BBICTPAUBATDH CU-
TU3alUs 3HAHUU OnucarenbHas CTATUCTHKA. CTEMY 3HAHUMU.
BepostHOCTB citydaitHoro co- | Pemiarh 3aga4u Ha [IPEICTABICHUE U ONIMCAHUE
ObITHA JTAHHBIX C TIOMOIIbIO U3yYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh NpuMepbI CIIYIAHBIX COOBITHIA,
MAJIOBEPOSITHBIX U ITPAKTUYECKU TOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, UX POJIU B IPUPOJIE U
KU3HHU YEJIOBEKA
OBILIEE KOJIMYE- 34
CTBO HACOB I10
I[TPOIT'PAMME
8 KJIACC
HaumenoBaHue pas- Kounye- OcHoBHOE coaep:xaHue OcHoBHbBIE BU/bI 1€ITEILHOCTH 00 y4AKOIINXCS
fesia (TeMbl) Kypca | CTBO YacoB




[ToBTOpenue kypca 7
KJjlacca

[IpencraBnenue JAHHBIX.
OnucarenbHass  CTaTUCTHUKA.
CnyvailHags  W3MEHYUBOCTb.
Cpennue uncioBoro Habopa.
Crnyuaiinble coObiTHs. Bepo-
ATHOCTH W 4acToThl. Kinaccu-
YECKUE MOJEIIA TEOPUU BEPO-
STHOCTEW: MOHETAa U WUIPAJIb-
Hasi KOCTh

IToBTOPATH M3y4YEHHOE U BBICTPAMBATh CH-
CTEMY 3HAHUMU.

PemaTe 3aauM Ha PEICTAaBICHUE U ONMCAHKE
JIAHHBIX C IOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTe 3agqa4um Ha NpeACTaBICHUE TPYIIIUPO-
BAaHHBIX JIaHHBIX M ONIMCAHUE CIIy4YalHON U3MEH-
YUBOCTH.

Pemiars 3aga4m Ha onpeAeneHne 4acTOThI CIIy-
YalHbBIX COOBITUM, 00CYXKEHUE PUMEPOB CIIy-
YailHBIX COOBITHI, MAJIOBEPOSITHBIX U MPAKTHYE-
CKH JJOCTOBEPHBIX CIyYalHBIX COOBITUM, UX POJIU
B IIPUPOJE U )KU3HU YEIIOBEKA

OnucarenbHas cTaTu-
ctuka. PaccenBanue
JaHHBIX

Otxionenus. Jlucnepcus
yucaoBoro Hadopa. CtaH-
JTapTHOE OTKJIOHEHHUE YHCIIO-
BOro Habopa. JlmarpamMmsl
paccerBaHUs

OcBauBaTh NOHATHSA: JTUCIIEPCUS U CTaHIAPT-
HOE OTKJIOHEHUE, UCTIOIb30BaTh 3TH XapaAKTEPH-
CTUKH JIsl ONIMCAHUS PACCEUBAHUS JIAHHBIX.
BoiaBUraTh runoTre3nbl 00 OTCYTCTBUU UM
HAJMYHUH CBSI3U 10 IUarpaMMaM pacCerBaHU.
CTpouTh IuarpaMMbl pacCEMBaHUS M0 UMEIO-
IIUMCSI TaHHBIM, B TOM YHCJI€ C IOMOIIBIO KOM-
nblOTEpa

MHuoxecTBa

MHOX€eCTBO, ITOJIMHOKECTBO.
Onepannu HaJ MHOXKe-
CTBaMH: 00bEeIMHEHUE, TIepe-
CeUCHHE, JIOTIOTHECHHUE.
CaolicTBa oneparuii HaJl
MHO>KECTBAMHU: IEPEMECTH-
TeJIbHOE, COYeTaTeJIbHOE, pac-
MpeIeIUTeIbHOE, BKIIOUE-
HHSL.

OcBauBaTh MOHSATHUS: MHOXXECTBO, JJIEMEHT
MHOYKECTBA, MOJIMHOKECTBO.

BbInoJHATH onepanumn HaJl MHOXKECTBAMU: 00b-
eMHEHHUE, ITepeceueHue, nonoiaHenre. Uemonb-
30BaTh CBOMCTBA: IEPEMECTUTENIBHOE, COUETA-
TEJbHOE, PaCIPEACIUTEIIBHOE, BKIIFOUCHHUS.
Hcnoan3oBath rpaduyeckoe npeicTaBIeHre
MHOKECTB MPH ONMHCAHUU PEATBHBIX MPOLECCOB U




['paduueckoe npencrapieHue
MHOKECTB

SIBJICHUM, TIPU PEILICHUU 3aJ1a4 U3 APYTUX y4el-
HBIX MIPEJAMETOB U KYPCOB

BeposTtHocTs ciiyyan-
HOTO COOBITHS

DneMeHTapHbIe COOBITHSI.
Cnyuaiinble coObiTHs. biaro-
NPUATCTBYIOIIUE DIIEMEHTAp-
Hble coObITHs. BeposiTHOCTH
coObITUi. OTBITH C PABHOBO3-
MOXXHBIMH  3JIEMEHTAPHBIMU
coObITusiMU. CirydaiiHbIN BbI-
oop.

[IpakTuueckas pabora
«OnbITBI ¢ PaBHOBO3MOX-
HBIMU

AJIEMEHTAPHBIMU COOBITHUSIMI

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
clly4ailHoe cOOBITHE KaK COBOKYITHOCTb Oiaro-
MPUATCTBYIOUIUX 3JIEMEHTAPHBIX COOBITHIM, paB-
HOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHS.

PemaTh 3aqaum Ha BBIUKCIEHUE BEPOSITHOCTEN
COOBITHH MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBI-
THAW CIIy4allHOTO OIBITA.

Pemiats 3a1a4M Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHI B OIBITaX C PABHOBO3MOXHBIMHU 3JI€-
MEHTApHBIMH COOBITUSIMH, B TOM YHCJIE C TIOMO-
IIbI0 KOMITBIOTEPA.

IIpoBoaMTHL M M3Y4YaTh ONBITHI C PABHOBO3MOX-
HBIMU 3JIEMEHTAPHBIMU COOBITUSAMH (C UCIIOIB30-
BaHHMEM MOHET, UTPAJIbHBIX KOCTEH, IPYTUX MO-
Jiesieil) B X0/1€ MPaKTUIeCKON paboThI

Bgenenue B Teoputo
rpados

Hepeso. CBoiicTBa Aepena:
€MHCTBEHHOCTh MyTH, CYIIIE-
CTBOBaHHE BUCSYEN BEP-
IIUHBI, CBA3b MEXK]Iy YUCIIOM
BEPILUH U YUCIIOM PEDeEp.
[IpaBuiIO yMHOXKEHNUS

OcBauBaTh NOHSATHS: IEPEBO Kak rpad 6e3
LIMKJIa, BUCAYasl BEpUIMHA (JIUCT), BETBb JEPEBa,
MyTh B IEpEBE, TUAMETP JIepeBa.

HN3yuarts cBOMCTBA AepeBa: CyIIECTBOBAHUE BU-
CSTYCH BEPIIMHBI, CIMHCTBEHHOCTD ITYyTH MEXIY
JIBYMSI BEPIITMHAMHU, CBSI3b MEXK]Iy YUCIIOM BEP-
IITUH ¥ 9UCIIOM pédep.

PemaTh 3a1aum Ha TIOUCK U IEPEUNCIICHHE TTY-
Tel B JIepeBe, ONPEACIICHUE YUCIIa BEPITUH WIIH
pé6ep B AepeBe, 00x01 OMHAPHOTO JIepeBa, B TOM
YHCJIe C MPUMEHEHUEM TTpaBUjia YMHOXKEHUS




Crnyuaiinbie cOOBITHS

[IpoTHBOMONI0KHOE COOBITHE.
Huarpamma Ditnepa. O0benu-
HEHUE U TiepeceueHre coObl-
tuil. HecoBMecTHbIE COOBI-
tug. Dopmyiia cloxKeHus Be-
posaTtHocten. [IpaBuino ymHO-
YKEHHUSI BEPOSITHOCTEN. Y CIIOB-
Has BepoATHOCTh. He3aBucu-
MbIE

coObITus. IIpencrabnenue
CIIy4alHOTO 3KCIIEpUMEHTA B
BHJIE JIepeBA

OcBauBaTh NOHATHS: B3AUMHO ITPOTUBOIOJIOXK-
HbIE COOBITHSI, ONIEPALIH HAJl COOBITUSMHU, 00b-
eIMHEHHE U MepeceyeHue COObITH, TuarpaMma
Oiinepa (Ditnepa—BenHa), COBMECTHBIE U HECOB-
MECTHBIE COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOATHOCTU 00BETUHEHUS
JBYX COOBITHH ((hOPMYIIBI CTIOKEHUSI BEPOSTHO-
cTel).

Pemiathb 3aga4u, B TOM YUCII€ TEKCTOBBIE 3a/1a4l
Ha ONpeJIelIeHUE BEPOATHOCTEN OOBEIUHEHUS U
nepeceueHusi COOBITUM € TTOMOIIBIO YUCIIOBOM
psAMOii, Tuarpamm Jisepa, GopMyIibl CIOKEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO YMHOKEHHUS BE-
POSITHOCTEM, YCIIOBHASI BEPOATHOCTD, HE3aBUCH-
MbI€ COOBITHSI IEPEBO CIIYYaiTHOTO OIIbITA.
N3yuaTh cBoOiicTBA (OTNIpe/Ie/iCHNs ) HE3aBUCH-
MBIX COOBITUH.

Pewmiate 3aga4u Ha onpeAEICHNUE U UCIIOIb30Ba-
HUE HE3aBUCUMBIX COOBITUH.

Pemiats 3aga4m Ha MOMCK BEPOSTHOCTEN, B TOM
YHUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JEPEBA CITY-
YalHOTO ONbITA

O06o061enne, cucTeMa-
TU3anusg 3HAaHUU

[IpencraBnenue TaHHBIX.
OmmcarenbHast CTaTUCTHKA.
I'pads1. BepositHOCTH Ciry-
YalHOTr0 COOBITHS. DJIEMEHTHI
KOMOWHATOPUKHU

IToBTOPATH U3YYEHHOE U BHICTPAMBATH CH-
CTeMY 3HAHUU.

Pemiathb 3aga4m Ha IPEACTABIEHNUE U ONTMCAHUE
JTAHHBIX C MOMOIUIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
PemaTth 3apaum c npuMeHeHneM rpados.




Pematsp 3aqa4m Ha HAXOXKIECHUE BEPOSITHOCTH
CIIy4ailHOTO COOBITHSI 0 BEPOSITHOCTSIM JIEMEH-
TapHBIX COOBITHI, B TOM YHUCJIE B OIBITaxX C paB-
HOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH.
Pematsh 3agaum Ha HaX0XKIEHUE BEPOSTHOCTEN
0OBEIMHEHUS U TIEPECEUCHUs COOBITUI, B TOM
YHCJIe He3aBUCHUMBIX, C UCITOJIb30BaHNEM Tpadu-
YECKUX MPECTABICHUN U AEPEBA CIIyHAHOTO
OTIBITA.

Pemarts 3agaum Ha niepeyucaeHne KOMOMHAIUN
(4Mcia nepecTaHoBOK, YKUCIa COUETaHMil), HA
Hax0JICHUE BEPOSTHOCTEN COOBITHI C PUMEHE-
HUEM KOMOWHATOPUKH, B TOM YHUCJIE C UCTIOIb30-
BaHMWEM TpeyroiabHuKa llackans

OBIIEE KOJIMYE- 34
CTBO HACOB I10
I[TPOITPAMME
9 KJIACC
HaumenoBanue pa3s- Kounue- OcHOBHOE coep:xkaHue OcHOBHBIE BH/IbI 1€ATEILHOCTH 00 yUAIOUIUXCS
nena (TeMbl) Kypca | CTBO YacoB
[ToBTOpEeHue kypca 8 4 [IpencraBnenue naHHbIX. | [IOBTOPATH N3y4eHHOE 1 BHICTPAUBATDH CH-

KJIaccCa

OmnucarejipbHass  CTAaTHCTHUKA.
Onepany  HaJ COOBITHUSMH.

HezaBucumocTh COOBITHIA

CTEeMY 3HAHUM.
Pemiathb 3aga4m Ha IPEACTABIEHNUE U ONTMCAHUE
JAHHBIX.




PemaTh 3aga4u Ha HAXOXKJICHUE BEPOSITHOCTEMN
00bEeIMHEHUS U TIepeceUeHUs COOBITHI, B TOM
YHUCJIe HE3aBUCUMBIX, C UCIIOIb30BaHUEM Ipadu-
YECKHUX MPECTABICHUN U AEPEBA CIIYYaHOTO
OITbITA.

Pemartsb 3agaum Ha niepeynciaeHre KOMOMHAIUN
(4ncia nepecTaHOBOK, YUCJIa COUECTaHUI ), HA
Hax0JICHUE BEPOSITHOCTEN COOBITHI C MpUMEHE-
HHUEM KOMOWHATOPUKH, B TOM YUCJIE C UCTIOB30-
BaHMEM TpeyronbHuKa llackans

DeMeHThl KOMOMHATO-
PUKH

IIepecranoBku. dakropuai.
CoueraHus U YHUCIIO COYETA-
Huii. Tpeyronsuuk [lackans.
[IpakTuueckas pabora «BbI-
YUCJICHUE BEPOATHOCTEU C UC-
IIOJIb30BaHUEM
KOMOWHATOPHBIX (PYHKITUI
AJICKTPOHHBIX TaOJINIDY

OcBauBaTh NOHATHS: KOMOMHATOPHOE TPABUIIO
YMHOXEHHUS, YIOpsAJ0UEHHasl apa, Tpoka 00b-
€KTOB, IIEPECTAHOBKA, (haKTOpHaJl Ynucia, coueTa-
HUE, YUCJIO COYETAaHUM, TpeyronbHUK [lackas.
Pemathb 3a1aum Ha epevnciIeHUE yopsA0YeH-
HBIX Tap, TPOEK, MepeurcieHre NePEeCTaHOBOK U
COUYETaHUM 3JIEMEHTOB Pa3JIMYHBIX MHOXKECTB.
Pemarsb 3a1aum Ha MpUMEHEHHE YHCIIAa COYETa-
HUH B anreOpe (COKpalEHHOe YMHOXKEHUE, Ou-
HOoM HrroTOHA).

Pematb, npuMeHsisi KOMOMHATOPHKY, 3a1aUH
Ha BBIYUCIICHNE BEPOATHOCTEH, B TOM YHCIIE C TO0-
MOIIIBIO JIEKTPOHHBIX TaOJIHII B XO/I€ TIPaKTHYe-
CKOM pabOoThI

I'eomerpuueckas Bepo-
ATHOCTD

I'eomerpuueckas BeposIT-
HoCTbh. CyyaiiHblii BEIOOD
TOYKH U3 (PUTYpHI HA TIIOCKO-
CTH, U3 OTpEe3Ka, U3 Iyru
OKPY>KHOCTH

OcBauBaTh NMOHATHE TEOMETPUIECKOU BEPOSIT-
HOCTH.

Pemiate 3aga4n Ha HAX0XKJAECHUE BEPOSTHOCTEH B
OTIBITaX, MPEJACTABUMBIX KaK BHIOOP TOUYEK U3
MHOT'OYTOJIbHUKA, Kpyra, OTPE3Ka WA TIyTU




OKPYKHOCTH, YHCJIOBOI'O ITIPOMCIKYTKA

Ucnbiranus bepuynnu

HUcnertanne. Ycnex u  He-
ynada. Cepust MCHBITAaHUNA 10
nepsBoro ycnexa. Mcnsltanus
bepuymmu. BeposdrHoctu co-
ObITUIl B CEpUU HUCIBITAHUN
bepnymmu. [Ipaktnueckas pa-
0ota «McnbiTanusa beprym»

OcBauBaThb NOHATHUSA: UCIIBITAHUE, DIIEMEHTAP-
HOE COOBITHE B UCIIBITAaHUU (YCTIEX U HEy/1aua),
Cepusl UCTIBITAHHM, HACTYIUICHUE TIEPBOTO yCIeXa
(Heynaum), cepusi ucnsiTanuii bepuymiu.
Pemiarb 3a1a4M Ha HaX0KIEHUE BEPOSTHOCTEN
COOBITHI B CEPUH UCITIBITAHUI 0 MIEPBOTO
ycrexa, B TOM YHUCJIE€ ¢ TPUMEHEHUEM (HDOPMYJIbI
CYMMBI T€OMETPUYECKON ITPOTPECCHH.

Pemiathb 3aga4n Ha HAXO0XKICHUE BEPOSATHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCIIBITAHUIA
bepnyiim, Ha HAXOXKIEHUE BEPOSITHOCTH OIIpELIe-
JIEHHOTO YHMCJIa YCIIEXOB B CEPUU UCIIBITAHUN
bepnymm.

N3yuyars B X011€ NPaKTH4eCKOH PadoThl,

B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTU B CEPUU UCIIBITAaHUM bep-
HYJUTN

CiyvaiiHasi BeIMYMHa

CiydaiiHas BEIMYMHA U pac-
MIpEAEIEHUE BEPOSATHOCTEN.
MatemMaTH4eckoe 0KuJaHue
Y IACTIEPCHs CIIyYaiiHOM Be-
nuyuHbl. [Ipumepsr matema-
TUYECKOTO OKMIAHUS KAK
TEOPETUYECKOTO CPEHETO
3HA4YECHUS BEJINYNHBI.

OcBoNUTH NMOHATHSA: CITydaliHAasl BEJIMYMHA, 3HA-
YEHHE CITyYallHON BEJIIMYUHBI, pACIIPECIICHUE BE-
POSITHOCTEM.

H3y4yars 1 00cyKAaTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIIyYalHbIX BEIUYHUH (POCT, BEC
YEJI0BEKA, YUCIICHHOCTh HACEJIEHHUS, IPYTUE U3-
MEHYMBBIC BEJIMYMHBI, PACCMATPUBABILINECS B
Kypce CTaTUCTUKH), MOJEIbHBIX CIIy4ailHbIX Be-
JINYWH, CBA3aHHBIX CO CIIYYaWHBIMU ONBITAMU




[TonsiTHE 0 3aKOHE OOJIBIINUX
yucen. 3mepeHue BeposTHO-
CTEH C MOMOINIBIO YacTOT.
[Ipumenenue 3akoHa 00Jb-
HIMX YUCE

(OpocaHre MOHETBI, UTPATILHONM KOCTH, CO CITY-
JalHBIM BBIOOPOM H T. I1.).

OcBauBaThb NOHATHS: MATEMATHYECKOE OKHUIA-
HUE CIIy4ailHON BEJTMYUHBI KaK TEOPETHUECKOE
CpeHee 3HAUYCHHE, TUCTIEPCUS CITy4YallHOW BEJIH-
YUHBI KaK aHaJIOT AUCIIEPCUU YUCIOBOTO Habopa.
Pemarts 3agaum Ha BBIYUCIICHUE MaTeMaTHye-
CKOT'0 OKUJIaHUSI ¥ TUCTIEPCUU JUCKPETHOMU CITy-
YaWHOW BEJIMYUHBI 110 33JJaHHOMY pacipeaene-
HUIO, B TOM YHCJIE 3a]1a4, CBA3aHHBIX CO CTPaxo-
BAHUEM U JIOTEPESIMHU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIACTIEPCUEN HEKOTOPBIX PaCHIpeAeIICHUI, B TOM
YUCJIE pACHPEICIICHHS CIIy4YalHOW BEJIMYUHbI
«YHCIIO YCIIEXOBY» B CEPUU UCIIBITaHUN bepHyiu.
M3yuyaTh 4acTOTy COOBITHSI B TIOBTOPSIOIIMXCS
CJIIyYalHBIX ONBITAX KAK CIYYaHHYIO BEIIMYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIITUX Ynce (B
dhopme beprysim): ipu 60JIBIIOM YHCIIE OMBITOB
4acToTa COOBITUS OJIM3KA K €r0 BEPOATHOCTH.
Pemartns 3agaum Ha U3MEpEHNE BEPOATHOCTEH C
MOMOIIIBIO YacToT. O0CY:KAAaTh POJIb 3aKOHA
OOJIbIIUX YrceT B 000CHOBAaHUU YaCTOTHOTO Me-
TOJ1a U3MEPEHUS BEPOSITHOCTEN.

O0cy:kaaTh 3aK0H OOJBIITNX YUCEN KaK MPOsBIIC-
HHUE CTATUCTUYECKON YCTOMYMBOCTU B U3MEHYH-
BBIX SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YHCEIT B
MPUPOJIE U B )KU3HU YETIOBEKA




O06o00611eHne, KOHTPOJIb 10 [IpencraBieHne JaHHBIX. IToBTOPATH U3YYEHHOE U BHICTPAMBATH CH-
OmnmcarenbHast CTaTUCTHKA. CTeMYy 3HAHUU.
BepositHOCTH cinydaitHoro co- | PemaTth 3aga4u Ha NIPECTaBICHUE U ONTMCAHUE
OBITHA. DJIEMEHTHI KOMOMHA- | TaHHBIX.
Topuku. CirydaifHbIE BEJIH- PemaTthb 3aga4m Ha HAXOXKIECHUE BEPOSATHOCTEN
YHHBI U paclpeacICHUs COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOXK-
HBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, BEPOSTHO-
cTelt 00beIMHEHUS U TTePECEeUCHUs] COOBITUH, BbI-
YUCJISATh BEPOATHOCTH B OMBITAX C CEPUAMHU CIIY-
YaHBIX UCOBITAHUHN
OBIIEE KOJIMYE- 34
CTBO HACOB IIO

I[TPOI'PAMME




