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Pabouas nporpamMma no yueOHoMy npeamery «Maremarnkay (0a30BbI yPOBEHbB)
(mpeameTtHas obnacte «Marematuka W uHGOpPMATHKa») (J1ajJee COOTBETCTBEHHO —
nporpaMma IO MaTreMaTHKe, MaTeMaTHKa) BKIIOYAeT TOSICHUTENbHYIO 3aIlUCKYy,
coJiepkaHue OOy4eHHs, IUIAHUPYEMbIe pe3yibTaTbl OCBOEHHUS MPOTPAMMBI IO
MaTeMaTuKe, TEMaTUYECKOE IUTAaHUPOBAHUE, nepeyeHb (koaudukarop)
pacmpesesieHHbIX MO KjaccaM IpOBEpsSeMbIX TPEOOBAHMM K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs U 3JIEMEHTOB
collepKaHUsl MO MaTeMaTuKe, TMepedyeHb (KoaudukaTop) MpoBepsieMbIX TpeOOBaHUIA
K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOWU MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COZCPKAHUS 0 MaTeMaTHKe.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MareMaTtWke s oOydarommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OO0, denepanvHoit padboyeit nporpammel (MatemaTtuka 5-9 kiaacchl
(6azoBBIif ypoBeHB)). B mporpamme mo MareMaTUKe YUYTE€Hbl HACH W TOJIOKCHUS
KOHIIETIIIMY Pa3BUTHsI MaTeMaTH4YeCKoro oopa3zoBanus B Poccuiickoit deneparuu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYHIaMEHTAIbHBIE CTPYKTYPhI HAIIIETO MUPa —
MPOCTPAHCTBEHHBbIE (POPMBI U  KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIINX,
YCBaWBAa€MbIX B HENOCPEJICTBEHHOM OIMbITE, 10 JOCTATOYHO CIIOXHBIX, HEOOXOJIUMBIX
JUTSL pa3BUTHS HAYYHBIX U NMPUKIATHBIX Ujel). MaTtemaTudyeckue 3HaHHUsI 00eCIIeYnBalOT
MOHMMAaHWE TMPUHIUIIOB YCTPOWCTBA U HCIOJB30BAaHUS COBPEMEHHOM TEXHUKHU,
BOCHPUSATHUE W HMHTEPIPETALUIO COLMAIBbHOW, SKOHOMHUYECKOW, IMOJUTHUYECKOU
uH(pOpMaIUK, JA0T BO3MOXKHOCTH BBITOJHATH PAaCUEThl W COCTABISTH AJTOPUTMBI,
HaXOJUTh U IPUMEHSITH (DOPMYJIBI, BIAJETh MPAKTUYECKUMU TPUEMAMU T€OMETPUUECKUX
U3MEpPEHUN M TOCTPOEHUM, YUTATh MHPOPMAIIMIO, MPEACTABICHHYIO B BHUJEC TaOJHII,
auarpaMM U TpauKoOB, JKUTh B YCJIOBHUSX HEOMPEACICHHOCTH ¢ TOHWMATH
BEPOSITHOCTHBIN XapakTep CIyyalHbIX COOBITHH.

N3yuenne martematviku (QopMupyeT y OOydYaroIMXCs MaTeMaTHYECKUH CTUITh
MBIIUICHHUS, TIPOSIBIISIONTUICS B OMPEIEIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniuecs
OCBaMBAIOT TaKW€ MPUEMbl W METOJAbl MBIIIJICHUS, KaK HWHIYKIUS W JACAYKIHs,
000011IeHNe U KOHKPETH3allUs, aHAIN3 U CUHTE3, KJIacCU(UKAIUSI U CUCTEMATHU3AIINS,
abcTtparupoBanue U aHanorusi. OOBEKTH MATEMATHUECKUX YMO3AKIIOUEHUH, MPAaBUIIa UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMUECKHX IMOCTPOCHUM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUs (OpMyIHUpOBaTh, OOOCHOBBIBATH M JOKAa3bIBATh CYXIACHHS, TEM
caMbIM pa3BUBAIOT JIOTUYECKOE MbllUIeHHe. 3ydenne martemaTHku oOecreduBaeT
dbopMHpOBaHKE AITOPUTMUYECKON KOMIIOHEHTHl MBIIUJICHUS W BOCHUTAaHUE yMEHUUN
NEUCTBOBATh IO  3aJ@HHBIM  QJIrOpUTMaM,  COBEpPUIEHCTBOBAaTh  W3BECTHBIC
U KOHCTPYMpOBaTh HOBBIE. B mpoliecce pemieHust 3agady — OCHOBHOM ydeOHOM
JeSTEIbHOCTH Ha YpOKax MaTEeMaTUKM — pPa3BUBAIOTCA TBOpUYECKash M MPUKIATHAsS
CTOPOHBI MBIIILICHUSI.



OOyyeHne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BUBATh y OOYyYaIOIIUXCS TOYHYIO,
palMOHANbHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOIXOSAIINE
A3BIKOBBIC, CHMBOJIMYECKHE, TpadUyecKue CpeACcTBa [JIsi BBIPAXKEHHUS CYKICHUN
Y HaTJSAHOTO UX MPEICTaBICHUS.

[Ipu u3yyeHUM MaTeMaTUKH OCYIIECTBISIETCS O0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JEWCTBUTEIBHOCTH, MPEACTABICHUSIMHU O MIPEIMETe U METOJaX MaTeMaTHKH,
UX OTJIMYUHU OT METOJIOB APYTUX ECTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMATUKH JIJISl PEIICHUs] HAYYHBIX U TIPUKIAIHBIX 3a/1a4.

[IpuoputeTHbIMH LETSIMH OOy4YeHHS MaTeMaTtuke B 5-9 Kiaccax SBISIOTCS:

(opMUpOBaHHE UEHTPAJIBHBIX MAaTEMAaTHUYECKUX MOHATUNA (YUCIO, BEIWYHMHA,
reoMerpuueckas (urypa, mepeMeHHasi, BEpOSTHOCTb, (YHKIUS), OOECIeUnBaIOIINX
IPEEMCTBEHHOCTb U NEPCIIEKTUBHOCTh MaTEMATUYECKOTO 00Pa30BaHUs 00yYaroIUXCs;

HOJBEJCHUE OOy4yaroUMxcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPY>KAIOIIEro MUpa, MOHUMAaHUE MAaTEMaTHUKU KaK 4acTH
o0uIel KyJIbTyphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0yvaroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHHUH, KPUTUIHOCTH MBIIIICHHUS,
MHTEpeca K U3yUYEeHUI0 MaTEMaTHKU;

(dopmupoBanue (GYHKIUMOHAJIBbHOW MaTeMaTHMYECKONM TIpaMOTHOCTU: yMEHHUs
pacmo3HaBaTh MPOSBICHUS MAaTEMaTHYECKUX MOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEAIbHBIX JKU3HEHHBIX CHUTYaIMsIX W TPU HU3YYCHHUH APYTUX YUEOHBIX MPEIMETOB,
OPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (opMynHpoBaTh HX Ha S3bIKE
MaTeMaTHKH M CO3[aBaTh MaTeMAaTU4YeCKHWE MOJIENH, NPHUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUW ammapar s pelleHdus MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJIyYE€HHBIE PE3YJIbTATHIL.

OcHOBHBIE TUHUH COICPKaHUS TPOTPaMMBI 10 MaTeMaTHKe B 5—9 kimaccax: «Hucma
U BBIUMCICHUS», «AnreOpa» («AnreOpandeckue BbIpaXEHHUS», «YpaBHEHUS
M HEpaBeHCTBa»), «DyHkuum», «l'eomerpusi» («['eomerpuueckue ¢GUTypsl U HX
CBONCTBay, «/3MepeHne reoMeTpuyYecKX BEIUYUH»), «BepoATHOCTh U CTATUCTUKAY.
JlaHHBIC JIMHUW Pa3BUBAIOTCS MApAJIICIBbHO, KaXAas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOHM, OJHAKO HE HE3aBUCUMO OJHAa OT Jpyroil, a B TECHOM KOHTAaKTe
Y B3aUMOJICUCTBUM.

Coneprxanue nmporpaMMbl 0 MaTEMaTUKE, paclpeesieHHOe Mo TojaM 00y4YeHus,
CTPYKTYpUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHHIMIHAAIBHBIM
BonpocaM  oOydaromigecss  OOpallajguch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTHYECKUMH TIOHATUSAMHU W HaBBIKAMH OCYIIECTBIUIOCH ITOCIIEIOBATEIHLHO
U TOCTYyNaTeNIbHO, C COOJIOJICHHEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOUAJIUCh B OOLIYI0 CHCTEMY MAaTE€MaTHYECKUX TMPEJCTaBICHUN 00y4aromuxcs,
paciupsis ¥ yriryossisi ee, 00pasysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

B cootBercTtBUM ¢ ®PI'OC OOO MartemaTuka sBIsSETCS 00s3aTEIbHBIM y4EOHBIM
peIMEeTOM Ha YpOBHE OCHOBHOTO oOmiero oOpasoBanus. B 5-9 knaccax maremartuka



M3yYaeTcs B paMKax CIeAYIOIUX Y4eOHbBIX KypCcOB: B 5—0 Kiaccax — Kypca
«Marematuka», B 7-9 kimaccax — KypcoB «Anredpa» (BKIIrOUYask 3J1€MEHThI CTATUCTUKH
U Teopun BepoATHOcTer) u «l'eomerpusi». Ilporpammoii mo maremMaTHKe BBOJMTCS
CaMOCTOSITeNIbHBIN y4eOHBIN Kypc «BepoATHOCTD U CTATHCTUKAY.

OO61iee yncIo 4acoB ISl U3y4YeHUs: MaTeMaTuku (0a30BbI YpOBEHb) Ha YpOBHE
OCHOBHOTO 00miero oOpaszoBanusi, — 952 gaca: B 5 kmacce —
170 gacoB (5 uacoB B Hemenmo), B 6 kimacce — 170 gacoB (5 uacoB B Hemenio),
B 7 kiacce — 204 yaca (6 yacoB B Hefient0), B 8 kiacce — 204 gaca (6 4acoB B HEJIEIIIO),
B 9 kiacce — 204 gaca (6 4acoB B HEJCIIO).



IHHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS NTPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne mMaTreMaTHKd Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs HAMpPaBICHO
Ha JIOCTIDKEHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METANpPEJIMETHBIX M TPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJILTATOB OCBOCHHUS YUEOHOTO MTpeaMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE ~ pe3ydbTaTbl  OCBOGHHMS ~ MPOTpaMMbl O  MaTeMaTHKE
XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIMTAHHE:

IpOSIBJICHUEM HHTEpeca K MPOLLIOMY M HACTOALIEMY POCCHMCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIIEHUEM K JOCTHKEHHSIM POCCUMCKHUX MaTEMaTHUKOB U POCCHMCKOU
MaTEMaTHYECKON IIKOJbI, K HMCIOJIb30BAHUIO ATHX JOCTIDKCHHH B JAPYTUX HAayKax
Y IPUKJIAJHBIX cepax;

2) rpa:KAaHCKoe 1 TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIINOJHEHUIO 00513aHHOCTEN IpakJJaHWHA U Peau3alliy €ro Mnpas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS Ppa3JIMYHBIX
CTPYKTYD, SIBJICHUH, NpOUEAYp T'PaXkAaHCKOTO 00LIECTBa (HapuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXKIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C NPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHHM HayKH, OCO3HAHMEM Ba)KHOCTH MOPaJIbHO-3THUYECKUX
IPUHIIUIIOB B IESITEIBHOCTH YYEHOIO;

3) Tpya0BOE BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B PCEIICHUM MPAKTUYECKUX  3a7a4
MAaTEMATUYECKON  HAMPABICHHOCTH, OCO3HAHUEM  BAXHOCTH  MAaTEMaTUYECKOIO
oOpa3oBaHMsi Ha TPOTSHKEHWHM BCEW JKM3HU JUIsl YCHEMHOW MpodecCHOHATBEHOM
NESTETPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHHUEM WHAMBUAYAJIHLHON TPACKTOpUU OOpa30BaHWS M KU3HCHHBIX TUIAHOB
C YUETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIUTAHNUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U JCTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCcKnX OOBEKTOB, 3aJad, PEIICHUN, pPaCcCYXKICHUN, YMEHHIO BHUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpHUEHTALMEN B IEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX IPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MpUPOAbl M OOIIeCTBa,
NOHMMaHUEM MaTEeMaTHYECKON HAayKu Kak c(epbl YEIOBEUECKON 1€ATEIbHOCTH, ITAlOB
€€ pa3BUTHS W 3HAYMMOCTH JUIsl PAa3BUTUSA LMBUJIM3ALMH, OBJIAJEHUEM S3bIKOM



MaTE€MaTUKH W MaTEeMaTHYE€CKOM KYHBTypOﬁ KaK CpCACTBOM IIO3HAHUA MHPaA,
OBJIaACHHNCM HpOCTGﬁHIPIMH HaBBIKaMH HCCJICI[OB&TGJIBCKOﬁ ACATCIIBHOCTH,

6) ¢pusuueckoe BOCIIMTAHUE, ¢dopmupoBanue KYJbTYPbI 310POBbS
U SMOLMOHAJIBHOI0 0JIATOIOJIYYHSI:

TOTOBHOCTBIO TPUMEHSATh MAaTEMATUYECKUE 3HAHHS B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3/I0pOBOro 00pa3a >KHU3HU (30pOBOE IMUTAaHHE, COAIAHCHPOBAHHBIN PEXKUM
3aHATHH U OTABIXA, peryJisipHas (uU3nvecKasi akTUBHOCTH), COOPMUPOBAHHOCTHIO HABbIKA
pednexkcun, TMPU3HAHUEM CBOETO IpaBa Ha OMMOKY W TaKOro K€ TpaBa APYroro
YEJI0BEKa,;

7) 3K0JIOTHYECKOE BOCIIUTAHUE:

OpHMEHTALMEH Ha NPUMEHEHHE MATEMaTHYCCKMX 3HAHMN IS peIleHHs 3a1ad
B 00J1aCTH COXPAHHOCTH OKPYKAIOIIEH CPebl, INIAHUPOBAHKS IIOCTYIIKOB M OLEHKH MX
BO3MOXKHBIX IIOCIEIACTBHMI JUIS OKPY’KAIOIIEH Cpelnbl, OCO3HAHHEM TII00AIBLHOrO
XapakTepa SKOJOTHIECKUX MPOOIEM M IIyTEH UX PELIEHUS;

8) apanTanusa K N3MEeHAIIMMCS YCJIOBHAM CONMAIBHOI M MPUPOTHOI Cpebl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIOBUSAX HEONPEEICHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO0 JIE€ATEeIbHOCTh, B TOM YHCJIE YMEHHE
VUUTBCS y IPYTUX JIOACH, TPHOOpPETaTh B COBMECTHOM JCATCIIBHOCTH HOBBIC 3HAHUS,
HAaBBIKM W KOMIICTCHIIMH U3 OTIBITA APYTHX;

HE0OXOIUMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM duciie PopMyIHpOBaThH
U7IeH, TIOHITHS, TUTIOTE3bI 00 0OBEKTAX U SABJICHUIX, B TOM YHUCIIC paHEE HE M3BECTHBIX,
0CO3HaBaTh Ne(PUIMTHI COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIlMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONTNI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS
U JICUCTBUS, GOPMYIMPOBATH U OIICHUBATH PUCKU U TIOCIICJICTBUSA, (DOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pe3ynbpTaTe 0cCBOCHUS IPOrpaMMbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOydaroiierocsi 0yayT chopMUpOBaHbI METANPEAMETHBIE PE3yJIbTaThl,
XapaKTEPU3YIOIIUECS] OBJIAJICHUEM II03HABATCIILHBIMUA YHUBEPCAIBHBIMUA yYEOHBIMU
JEUCTBUSAMH, KOMMYHUKATUBHBIMH  YHUBEPCAJIbHBIMU  YYCOHBIMU  JCHCTBUSMH,
PETYIATUBHBIMU YHUBEPCAITBHBIMU YYCOHBIMU JICHCTBUSMU.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS

[To3HaBaTenbHBIE  YHUBEpPCAJIbHBIE  Y4eOHBIE  JEUCTBUS  0OECTICUMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTUBHBIX MPOIECCOB 00ydaronuxcs (OCBOCHUE METOOB
MO3HAHUS OKPYXKAIOIMIETO MHUpa, MPUMEHEHHWE JIOTUYECKHX, MCCIIEeI0BaTEeIHLCKIX
omeparui, yMeHui pabotaTh ¢ HHOOpPMALIHEH).



ba3oBble Jloruyeckue 1eiicTBUA:

BBISIBIIATh M XapaKTEPU30BATH CYIIECTBEHHBIE NPU3HAKKM MaTEMAaTUYECKUX
00BEKTOB, TMOHSATUN, OTHOMICHUH MEXIy MOHATUSIMH, (OPMYJIUPOBATH OMpPECICHUS
MOHATHUM, YCTAHABIMBATH CYLIECTBEHHBIM MpHU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS
1151 0000IIEHUS U CPAaBHEHU S, KPUTEPUU TIPOBOJIMMOTO aHAIU3A,

BOCIIPUHUMATh, (GOPMYIUPOBATH U TPEOOPA30BLIBATH CYKIACHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHbIC, EAMHUYHbIC, YACTHBIC U OOLIUE, YCIOBHBIC,

BBISIBJISIT MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTUBOPEUUS
B ¢akrax, [aHHbIX, HAONIONCHUSIX U YTBEPXKACHUIX, TNpenjaratb KpUTEPUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

MPOBOJINTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAyKTHUBHBIX
Y UHAYKTUBHBIX YMO3AKIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTUH;

pasouparh  JOKa3zaTeJbCTBA  MAaTEMAaTHUYECKUX  yTBEPXKIACHUU  (NpsSMbIC
U OT TMPOTUBHOIO), TMPOBOAUTH CAMOCTOSITEILHO HECJIOXKHBIE JOKa3aTelbCTBA
MaTeMaTudeckux (akToB, BBICTpaWBaTh aAPryMEHTAILUIO, MPUBOJIUTH MPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CMOCO0 pelleHus yuyeOHOU 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHus, BHIOUpaTh HauOoJee MOIXO AN ¢ YYETOM CaMOCTOSITEIbHO BBIIETIEHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTebCKIE AeMCTBU.

UCIIOIb30BaTh BOMPOCHI KAk HMCCIAEAOBATEIbLCKUH HHCTPYMEHT IIO3HAHUSA,
(bopMyIHpOBaTh BOMIPOCHI, (PUKCHPYIOIIME TPOTUBOPEUHE, TTPOOIEMY, CAMOCTOSATEIHLHO
yCTaHaBJIMBAaTh MUCKOMOE M JaHHOE, (JOPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO
ITO3UIINIO0, MHEHUE;

MIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTABICHHOMY IIaHY HECJIOKHBIN dKCTICPUMEHT,
HEOO0JIBIII0E UCCIIEAOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEM MaTeMaTHYECKOT0 0ObEKTA,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (popMyIMpoBaTh O0OOOIIEHHUSI W BBIBOJALI IO pe3yJibTaTam
MIPOBEICHHOTO HAOJIO/ICHUS, UCCIEIOBaHMS, OICHUBATH JOCTOBEPHOCTH IMOJyYCHHBIX
PE3yIbTaTOB, BHIBOJIOB M 0000IIIEHNUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKE BBIJIBUTaTh
MIPEAMOIIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJIAITH ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh ~ WMH(OpMalMK,  JaHHBIX,
HEOOXOJIMMBIX JJIsl PELICHHUS 3a/1a4u;

BHIOWpaTh,  aHAJIM3UPOBATh,  CHUCTEMATH3WPOBATH W  WHTEPIPETHUPOBATH
nH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpaTh GopMy mpeacTaBieHuss MHGOPMALIMK U WILTIOCTPUPOBATH pElIaeMble
3a/layu CXeMamu, irarpaMmmamMu, HHOU rpa@ukoi 1 MX KOMOWHALUSIMU;



OLCHUBATH HAACKHOCTD I/IH(I)OpMaHI/IH 10 KpUTCPUAM, IIPCIAJIOKCHHBIM YUUTCIICM
NN C(bOpMy.HI/IpOBaHHLIM CaMOCTOATCIIBHO.

KoMMyHuKaTHBHBIE YHUBepCaJbHble y4yeOHbIe HeHCTBHA
KOMMYHI/IKaTI/IBHBIG YHUBCPCAJIBLHBIC y‘IC6HBI€ ,ZIGP'ICTBH}I o0ecreunBarT
C(I)OpMHpOBaHHOCTB COIHMAaJIbHBIX HAaBBIKOB o6yqa}onmxcs{.

OO0menue:

BOCIIPUHUMATh W (HOPMYJIMPOBATh CYXKJIEHHS B COOTBETCTBHHM C YCIOBHUSIMHU
U LEIIMHU OOLIEHUS, ICHO, TOYHO, FPAMOTHO BBIPAXXaTh CBOI TOUYKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHs 10 XOJy PELICHHUS 3aJa4d U MOJTYYEHHBIM
pe3yJibTaram;

B XO0/€ OOCYXIEHHs 3a/laBaTb BOMNPOCHl MO CYLIECTBY OOCYKIAa€MOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALIEJICHHBIC HA MOMCK PELICHHUS,
COMNOCTAaBIIATb CBOM CYXKIEHUS C CYXICHUSIMU JAPYIHMX YYaCTHUKOB JHMajora,
0oOHapyKMBaTh pa3IMuMe U CXOACTBO IMO3UIIHIA, B KOPPEKTHOU PopMe (hopMyIupoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

IOPENCTABIATh PE3YyJbTaThl PEIIEHUS 3aJaud, OKCIEPUMEHTa, HWCCIEAOBaHMS,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPAaTh (OpMaT BBICTYIUICHUS C Y4Y€TOM 3ajad
NPE3eHTALNN U 0COOEHHOCTEN ayIMTOPUH.

CorpyaHuuecTBo:

MOHUMATh U UCTIOJI30BATh MPEUMYIIIECTBA KOMaHIHOW ¥ UHIMBUIYATbHOU PabOTHI
IIPY pelICHUHN YU4eOHBIX MAaTEMAaTHYECKUX 3a]1aY;

OPUHUMATh 11€Jb  COBMECTHOW JICSITENIbHOCTH, IIJITAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, pacrpeaenaTh BUALI padOT, TOrOBapuBaThCs, 00CYKIaTh TPOIIECC
U pe3yibTaT paboThl, 0000I1aTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYMIOBLIX (opmax paboTel (0OCykIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE MITYPMBI U IPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI U KOOPAMHUPOBATH CBOU
JIEUCTBUSA C APYTHUMH WICHAMH KOMaH/IbI, OIICHUBATh Ka4€CTBO CBOETO BKJIa/la B OOIINIA
IPOIYKT 1O KPUTEPHUM, CHOPMYJIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
PerynsaruBHble yHUBEpCalbHbIEC yueOHbIE AEHCTBUS 00eCIeYnBalOT ((OPMUPOBAHKE
CMBICJIOBBIX YCTAaHOBOK M )KM3HEHHBIX HaBBIKOB JIUYHOCTH.

Camoopranmnzanus:

CaMOCTOSITEJIbHO COCTAaBIISITh TUIAH, AITOPUTM PEIICHMs 3a/Jadu (WM €ro 4acTh),
BBIOMpATh CMOCOO peleHuss € Y4YeTOM MMEIOUIMXCS PECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHAHTHl PEUICHUN C y4EeTOM
HOBOM HH(OpMaIUH.



CaMOKOHTPOJIBb:

BJIQJIETh CIOCOOAaMU CaMOTPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yJbTaTa
pelIeHus: MaTeMaTUYeCKOH 3a1auu;

NPEeIBUAECTh TPYJHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH IPH PEIICHUU 33]auH,
BHOCHUTh KOPPEKTHUBBI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa JCATEIBHOCTH TOCTAaBJICHHON IEH
U YCJIOBUAM, OOBACHITH MPUYUHBI JOCTHXKEHUS WM HEJAOCTHKEHUS IEJIH, HaXOJIUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ysIbTaThl OCBOCHHSI MPOTPAMMbl MO MAaTEMATHUKE MPECTABICHBI
o rojaM o0ydYeHHUs B paMKax OTJAEIbHBIX y4eOHBIX KypcOB: B 5—6 Kjaccax — Kypca
«Marematukay, B /-9 kiaccax — KypcoB «Aunredpay», «I'eomerpus», «BeposSTHOCTD
Y CTaTUCTHKAY.



PABOYASA ITIPOTPAMMA YYEFHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HHOACHHUTEJIBHASA 3AIINCKA

[IpuopureTHpIMU 1EIAMU OOyYEHHs MareMaTHke B 5—6 Kiaccax SBIISIOTCS:

MpoJOKeHHEe (HOPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHSITUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas  ¢urypa), 0O€CIEUMBAIOIIMX  MPEEMCTBEHHOCTD
U MIEPCIEKTUBHOCTh MAaTEMAaTUUYECKOTO 00pa30BaHuUs 00YyUaIOIIUXCS;

pa3BUTHE MHTEJUICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs,
[IO3HABATEJIbHOM AKTUBHOCTH, MCCIIEIOBAaTEIbCKUX YMEHMI, HMHTEpeca K H3YUYEHUIO
MaTeMaTHKHU;

Mo/BeIcHNE OOydYarolmMxcsi Ha JOCTYIIHOM [UJIi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MATEMAaTUKU U OKPYIKAFOIIEr0 MUPA;

(dopmupoBaHrue (DYHKIIMOHAIBHOM MaTE€MaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacrno3HaBaTb MaT€MaTU4YeCKUe OOBEKThl B peajbHBIX JKU3HEHHBIX CUTYyalMsX,
MPUMEHSATh OCBOEHHBIE YMEHHS [JIsl PELIECHUS MPAKTHKO-OPUEHTUPOBAHHBIX 3a]ad,
UHTEPIPETUPOBATh IIOJIYYEHHBbIE pPE3yibTaTbl M OLEHUBATh KX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYaLlUH.

OcCHOBHBIE JIMHUM COJEpKaHUsA Kypca MaremMaTuku B S5—6 Kiaccax —
apudmeTrnyeckass M TreoMeTpUuecKas, KOTOpbI€ pa3BHBAIOTCS MapajlIeNbHO, KaKJaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJAHAKO, HE HE3aBUCUMO OJIHA OT APYIOW,
a B TECHOM KOHTAaKTE€ W B3auMojeucTBuu. Takke B Kypce MAaTeMaTHUKU MPOUCXOIAUT
3HAKOMCTBO C 3JIEMEHTaMU alareOpbl U ONMKUCATEIbHON CTATUCTHKHU.

N3ydyenune apu@meTnyeckoro wmarepuaja HayMHAEeTCs CO CHUCTEeMaTHU3aluu

Y Pa3BUTHS 3HAHMM O HATypaJbHBIX YMCIAX, MOJYYEHHBIX HA YpOBHE HayalbHOTO

oOmiero obpaszoBaHus. [Ipu >TOM COBEpIIEHCTBOBAHWE BBIYUCIUTEIBHON TEXHUKU
U (GOpMHpOBAaHME HOBBIX TEOPETUYECKMX 3HAHMM coYeTaeTcs C pa3BUTHEM
BBIUYMCIUTENLHON KyJNbTypbl, B YacCTHOCTH C OOy4YE€HHEM NPOCTEHIIMM MpueMam
NPUKUAKA W OLEHKH PE3yJIbTaTOB BBIYMCICHHUN. M3ydeHue HaTypalbHBIX YHCEI
MPOJI0JKAETCA B 6 Kilacce 3HaKOMCTBOM € HAYaJIbHBIMU HOHSTUSIMU TEOPUU I€TUMOCTH.

Hauano n3y4ennsi 0OOBIKHOBEHHBIX U JICCSITHYHBIX P00 OTHECEHO K S Kilaccy. ITo
NEPBBIN T B OCBOEHUU JpO0EH, KOT/1a MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMH UJICSIMH,
HNOHATUSAMU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX APOOEH B MOJTHOM 00BbeME
IpEIIIeCTBYET U3YUYCHHUIO NECATUYHBIX ApoOeH, YTO 1eIeCO00pa3HO ¢ TOUYKHU 3PEHUs

JIOTUKM M3JI0KEHUSI YMCIIOBOM JIMHMM, KOTJa MpaBujia ACUCTBUH C JECATUYHBIMU
JIpOOsIMH MOKHO O0OCHOBATh YK€ M3BECTHBIMU aJTOPUTMaMHU BBITIOJHEHUS JEHCTBUI
C OOBIKHOBEHHBIMU JpOOSIMH. 3HAaKOMCTBO C JECATHUYHBIMU JApPOOSIMH PaCIIUPUT

BO3MOXXHOCTH JJIi TOHMMAaHHUS OOYyYarolIMMHUCSA TMPHUKIAJHOTO MPUMEHEHUS HOBOMU
3alMCU IPU WU3YYEHHH JPYTUX IPEIMETOB M NPU INPAKTHYECKOM MCIOJIb30BAHUM.
K 6 kimaccy OTHeceH BTOpOMl 3Tall B M3yYE€HUH JApoOel, TAe MNPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U MPeoOpa3oBaHus Jpodeii, 0CBOEHNE HOBBIX
BBIYMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAaHUE TEXHHUKH BBIYHUCICHUN, B TOM YHUCIE



3HAYEHUW BBIPAKEHUM, COAEpPKANIMX M OOBIKHOBEHHBIE, W JECATUYHBIE ApOOH,
YCTaHOBJICHHUE CBSI3€M MEXy HUMHU, PACCMOTPEHHUE MTPUEMOB PEIICHUs 3a]1a4 Ha APOOH.
B nauane 6 kiiacca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO M3YUYEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEI SIBISIETCS TO,
YTO OHU TaKKe MOTYT pacCMaTpUBaThCS B HECKOJIBKO 3TamnoB. B 6 kiacce B Hauaie
uzydeHus: Tembl «IloJOKUTENbHBIE U OTPULIATENLHBIE YUCIIA» BBIACISIETCS MOATEMA
«llenbie uucna», B paMKax KOTOpPOW 3HAKOMCTBO C OTpPHIATEIbHBIMUA YHCIIAMU
U ICUCTBUSIMU C MOJOKUTEIBHBIMU U OTPUIIATEIILHBIMU YHCIIAMU MPOUCXOAUT HA OCHOBE
COJIEPKATENBHOIO MOAXO0/a. OJTO IMO3BOJIIET HA JIOCTYIIHOM YpPOBHE IO3HAKOMHTH
o0Oy4aromuxcsi MPaKTUUECKU CO BCEMH OCHOBHBIMHM MOHSTHSIMH TEMbl, B TOM YHCIIE
U C MpaBWIAMM 3HAKOB IPU BBINOJHEHUU apudmerndyeckux aeictBuil. W3ydenue
paloHaIbHBIX YUCEN OYIeT MPOIOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMM pelIeHHI0 TEKCTOBBIX 3aJady B S5—6 Kiaccax HCIONb3YIOTCS
apudmernueckue npuemsl perieHus. [Ipu oTpaboTke BBIYUCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPHUBAIOTCS TEKCTOBBIE 3a/1a4U CJIETYIOIIUX BUOB: 33aJa4H Ha IBH)KCHHE,
Ha YacCTH, Ha MOKYIIKH, Ha padoTy ¥ IPOU3BOAUTEIBHOCTD, HA MPOLIEHTHI, HA OTHOILICHUS
1 npornopunu. OOyyarouecs: 3HaKOMATCA C IpUEMaMM peUIeHHs 3aj1ad nepebopom
BO3MOKHBIX BApUAHTOB, ydarcs paboTaTh ¢ MH(pOpMAIMEH, peacTaBIeHHON B Gopme
TaOJIUL WIN AUATPAMM.

B nporpamme yueOHoro kypca «MaremMaTHKa» MperyCMOTPEHO (POpMHUpPOBAHUE
IPONEAEBTUUECKUX alNreOpanyeckux npeacTaBieHui. bykBa kak CUMBOJI HEKOTOPOTO
yycia B 3aBUCHMOCTHM OT MAaTE€MaTHYeCKOro KOHTEKCTa BBOJAMTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IMIMPOKO MCHOJB3YETCA MPEXKAE BCEro s 3almucu OOLIUX
YTBEPKACHUM U IPEAJIOKEHUH, (POPMYJI, B HACTHOCTH JIJIsl BBIYMCIEHUS T€OMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENSD YUCIA.

B mporpamme yueOHOro kypca «MaremaTuka» NpencTaBlieHa HarJsaHas
reOMETpHs, HAlpaBJI€HHAs HAa pa3BUTHE OOPA3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300pa3UTENbHBIX YMEHUI. DTO Ba)KHBIM 3Tall B U3yYEHUH T'€OMETPUH,
KOTOpPBIA  OCYILECTBIIETCS HA  HArJISJHO-NIPAKTUYECKOM  YPOBHE,  OIUpaeTCs
Ha HarjasigHO-OOpa3HO€ MbIlUIeHHe oOydJaromuxcs. boiblias poiab  OTBOIUTCS
PaKTUYECKOMN JEeATENbHOCTH, ONBITY, SKCIIEPUMEHTY, MOeInpoBaHuto. OOyyaroniecs
3HAKOMSITCA C T€OMETPUYECKMMHU (PUTYypaMu HA TUIOCKOCTH M B NMPOCTPAHCTBE, C UX
OpOCTEHIIUMU  KOH(DUTypalMsiMu, Yy4yaTcsi H300pakaTb HX Ha HEJIMHOBAHHOMN
U KJIeT4yaTor Oymare, pacCMaTpyBarOT UX MPOCTEHIe CBOKMCTBA. B mporiecce nzydeHus
HarJIAIHOM reOMEeTpUM 3HaHUS, MOJYyYEHHbIE O0Yy4YaloIMMKCSI HAa YPOBHE HayalbHOTO
oO1ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U pACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax U3y4daeTcs MHTETPUPOBAHHBIN MIpeIMET
«MaremaTuka», KOTOPBIM BKJIIOYAeT apu(METHUYECKHl MaTepual U HArJSIAHYIO
reOMETPUI0, a TaKXKe MPOMNEACBTHUECKUE CBEICHUS M3 anreOpbl, 3JIEMEHTHI JIOTHKH
Y HayaJla OMCATENbHOW CTaTUCTUKH.

Ob6mree uncno yacoB miis u3ydeHus matematuku, — 340 gacoB: B 5 kimacce — 170
gacoB (5 gacoB B Hezen0), B 6 kinacce — 170 vacoB (5 yacoB B HEJEIIO).



COILEPKXAHUE OBYYEHUSA
5 KUIIACC

HarypaJjibHbIe yHnc/ia U HYJIb

HarypaneHoe wuyucno. Psg HatypanpHbeix uwucen. Ywucno 0. M3o00paxxenue
HaTypaJbHBIX YKCEN TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) HMPSIMOil.

[To3unmonHas cucrteMa cuucieHus. PuMckas HyMmepanuss Kak IIpUMEp
HETO3UI[MOHHON CUCTEMBI cCUUCIEHUA. [lecaTiuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEJN, CPAaBHEHUE HATYypAJIbHBIX YHCEI C HYJEM.
Cnoco0bl cpaBHeHHsI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CrioxeHne HaTypaJbHBIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHHHU. BhIYMTaHHE Kak
JeiicTBUE, OOpaTHOE CIIOKEHHUIO. YMHOXKEHHE HATypaJbHBIX YHCEJl, CBOMCTBA HYJIS
M EIMHMIBI TpH YMHOXXEHHMH. JlelleHHe Kak JAeilcTBUE, OOpaTHOE YMHOXKEHHUIO.
KomnoneHnTs! neiicTBui, CBSI3b MeX1y HUMU. [IpoBepka pesynbTaTa apuMEeTHIECKOTO
neictBud. IlepeMecTuTenbHOE M COYETATEIbHOE CBOMCTBAa (3aKOHBI) CIIOXKEHUS
¥ YMHOKEHUS, paclpeieTUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonbs3zoBanne OyKB 11l 0003HAYEHUSI HEM3BECTHOI'O KOMIIOHEHTa W 3alHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenuTenu U KpaTHBIE YMCIIa, PA3JI0KEHUE HAa MHOXKUTENU. IIpocTeie U cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHp ¢ HaTypaJIbHBIM ITOKa3aTEJIEM. 3allMCh YUCIa B BUAE CYMMBI pa3psaHbIX
CJIaraeMblIX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBIIIOJIHEHUS JEUCTBUHM. lcronb3oBaHuE NpU BBIYUCICHUSAX IEPEMECTUTEIBHOIO
M COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXEHUS, paciupeeTuTeIbHOTO
CBOKCTBA YMHOKECHHUSI.

podu
IIpencraBierre o ApoOU Kak crocoOe 3armmucH 9acTH BeIMUUHBL. OOBIKHOBEHHBIC

npobu. [lpaBunbHble W HempaBWwiIbHBIC ApoOu. CMmemanHas ApoOb, MpeACTaBICHUE
CMEIIIaHHOW ApOoOM B BHJE HENPABWIHHOW IpoOU W BBIJIECICHUE 10N YacTH 4Huclia
W3 HempaBwiIbHOW npobu. M3o0pakeHue apoOeil ToUYKaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamenue apooOeit. IlpuBeneHue npodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHrie W BBIUMTAHHE IpoOed. YMHOXEHWE M JieJieHue npoOeid, B3anmMHO-
obpartHple apodu. HaxoxaeHne 4acTy 1eI0To 1 1eJIoTo 0 €ro YacTH.

Hecstuunas 3amuchk apoOeit. [lpencraBnenue AecATHYHONW ApoOM B BUJC
O0ObIKHOBEHHOM. M300paxeHne AecATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIA.
CpaBHeHHE JECATUYHBIX APOOEii.

ApudmMernueckne NEUCTBUS C AECITHYHBIMU ApoOsiMu. OKPYTIICHHE NECATUIHBIX
TpoOei.



Penienue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3aha4 apu(METHUYECKUM CIIOCOOOM. PelleHune JoruuecKux
3aja4. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
P PEIICHUH 3a]1a4 TaOJIUI] U CXEM.

Pemenue 3amay, couepkaimx 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBI: CKOPOCT,
BpEMs, PACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOMMOCTb. EIWHUWIIBI WU3MEPEHUS: MACCHI,
0o0beMa, 1IeHbI, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBA3b MEXAY €IUHUIIAMU U3MEPECHUS
Ka)KI0M BEJINYUHBI.

Pemienrie 0CHOBHBIX 3aj1a4 Ha APOOU.

[IpencrapiieHre TaHHBIX B BUAE TaOJMII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsnuele npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
JIyd, YToJI, JOMaHasi, MHOTOYTOJIHUK, OKPY>KHOCTb, KpyT. Yrou. [IpsMoi, ocTphIil, Tynou
Y Pa3BEPHYTHIN YIJIBI.

JUiMHa OTpe3ka, METPUYECKME €IWHULBI JUIMHBL. JIMHA JIOMaHOH, NEpUMETP
MHOTOYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAaHCIIOPTHUPA.

Harnsanuele mnpencraBieHuss o (QuUIrypax Ha IUIOCKOCTH: MHOIOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBaIpaT, TPEYTOJIbHUK, O PAaBEHCTBE PUTY.

N3o0paxxenne ¢uryp, B ToM uucie Ha kierdaroil Oymare. [loctpoenue
KOH(Urypamuii u3 yacteil npsMoi, OKpy>KHOCTH Ha HETMHOBAHHOM U KJI€T4aTol Oymare.
Hcnonp30BaHre CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tnomans NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJILHUKOB, B TOM uHclie (Uryp, M300paKEHHBIX Ha KieTdyaTol Oymare.
EnuHune!l n3mepeHus rioniaim.

Harnsnaele mpencTaBiieHHsT O TPOCTPAHCTBEHHBIX (PUIypax: MNPSMOYTOJbHBINA
napajuienenunes, Kyo, MHOrorpaHHuku. M300pakeHne mpocTelinX MHOTOTPaHHUKOB.
PazBepTku ky0a u napamienenuneaa. Co3aaHue MojeIei MHOTOIpaHHUKOB (M3 OyMmary,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O06bem MpsIMOYTOJIBHOTO Napajuienenunea, Kyoa. Enuauiibsl usmepeHus: oobema.

6 KJIACC

HartypajbHble yncia

ApudmMernueckre JAEUCTBUS € MHOTO3HAYHBIMM HATypalbHBIMH  YHCIIAMHU.
YucnoBble BbIpaKEHHUA, MOPSIIOK JEUCTBHUM, UCMOIb30BaHHE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYMCIICHUAX [EPEMECTUTEIBHOIO U COYETATEIBHOIO CBOWCTB  CIIOXKEHUS
Y YMHOXKEHMS, PACIIPEAEIUTEIIBHOIO CBOMCTBA YMHOKEHUA. OKPYIJIEHHE HAaTypalbHbIX
YHUCEN.

JlenuTenu u KpaTHbIE Yncia, HAUOOIBIINN OOIIHIA AeNUTeNb U HaUuMEHbIlee o0I1ee
KpaTHoe. JlenuMoCTh CyMMBI B IPOU3BEAEHHUS. JleneHne ¢ 0OCTaTKOM.



Apoou
OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue apooei.

CpaBHeHHME U ymHopsao4yMBaHuE ApoOeil. Pemienuwe 3a7ay Ha HAaXOXKJIEHUE 4YacTH
OT LEJOr0 W WEeNOoro mo ero yactu. [poOHoe uMcio Kak pe3yibTaT JeJICHHS.
[IpencraBienue AecATUUHOM JIpoOU B BHJIE€ OOBIKHOBEHHOW JpOOM U BO3MOXKHOCTH
Ipe/CTaBlieHus OOBIKHOBEHHOM JpoOM B BHUIE JecATUYHOU. JlecaTuunbie apoOu
U MeTpuueckas cucreMa Mmep. ApudMeThdeckue ICHCTBUS W YUCIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHomienue. Jlenenue B JaHHOM oTHoleHud. Mactira0, nponopuus. [Ipumenenue
IPONOPLHUI PU PEUICHUH 3a4a4.

[Tonstue mpoueHTa. BeruucieHue mpoiieHTa OT BEIMYMHBI U BEIMYUHBI MO €€
NpOLIEHTY. BbIpakeHHe TPOIEHTOB JECATUYHBIMU ApoOsimu. Pemienue 3amau
Ha MPOIEHTHI. BbIpakeHuEe OTHOIIICHUS BEJIMYMH B MPOIIEHTAX.

IHonoxkuTENbHBIC M OTPHIATEIBHbIC YHCIA

[lonoxxutenbHple W OTpUUATENbHbIE uyucna. Llensle wucna. Monyne uwmcna,
reoMeTpuyecKas HHTepIpeTanus MoayJis uncia. M3o0paxeHnue uncen Ha KOOpAUHATHON
npsmoi. Yucnosble mpoMexyTku. CpaBHeHue uucen. Apudmernyeckue IeHCTBUS
C TIOJIO)KUTEJIbHBIMU U OTPULATEIbHBIMH YU CIAMHU.

[IpsMoyronbpHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH
Ha IUIOCKOCTH, a0cuucca u opauHara. [loctpoeHue Toyek u puryp Ha KOOpIAMHATHOU
IUIOCKOCTH.

bykBeHHbIE BBIpaKEHUA

[IpumeHneHne OyKB aJis 3allMCH MaT€MAaTUYECKHX BBIPAKEHUM W MPEIJIOKEHUU.
CpoiictBa apudmeTHuecKux JeHCTBUNA. bByKBEHHBIE BBIPRXEHHS U  YHUCJIOBBIC
IIOJICTAHOBKM. DYyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyibl, GopMynbl MEpUMETpa M IUIOMIAAM MNPSAMOYTOJIbHUKA, KBajapara, oO0bema
napajuiesenuneaa u Kyoa.

Pemenne TeKCTOBBIX 3a/1a4

PelieHne TEeKCTOBBIX 3a7ad apu(PMETUYECKUM CHOocoOOM. PerieHue moruyeckux
3anay. Pemenue 3a1a4 nepedOpoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenue 3aga4, cogepkammx 3aBUCUMOCTH, CBSA3bIBAIOLIUX BEIUYHHBI: CKOPOCTH,
BpEMs1, paCCTOSTHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTENBbHOCTD, BpeMsl, 00beM
paboTbl. EquHUIBI U3MepeHusi: Macchl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs13b MEX]ly €IMHULIAMHA U3MEPEHUS KaK0M BEJIMYNHBI.

Pemenne 3anmay, CBA3aHHBIX C OTHOUIEHUEM, MPOMOPLMOHAIBLHOCTHIO BEIWYMH,
MPOLIEHTaMH; PEIeHHe OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

OueHka W TpUKUAKA, OKpyryieHue pesyibrata. CocTaBiieHHE OYKBEHHBIX
BBIPAYXEHUH I10 YCIOBHIO 3aa4H.

[IpencraBnenne naHHBIX C TMOMOIIBI0 Tabmui W auarpamMm. CronOyartbie
IUarpaMMBbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPyTrOBBIX IHArpamM.



Harasignas reomerpust

Harnsnueie npenctaBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YTroJI, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYIOJbHUK, OKPY’KHOCTD,
KpYT.

B3auMHoOe pacronoxeHue IByX NPAMBIX Ha IJIOCKOCTH, NapajljiesIbHbIE IPSIMbIE,
NEpHEeHIMKYJISIpHBIE psiMble. VI3MepeHne pacCTOsIHUI: MKy JByMSI TOUKaMHU, OT TOUKH
710 IPSIMOM, IJTMHA MaplIpyTa Ha KBAJAPATHOM CETKE.

WN3mepeHre © MOCTPOEHHWE VYIJIOB C MOMOUIBIO TpaHcnoptupa. Bumsl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBINM, TYNOYTOJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeThIpEXyTOJIbHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. 1IpsIMOYTrONIBHUK,
KBaJpaT: UCIIOJIb30BAaHUE CBOMCTB CTOpPOH, YIJOB, AuaroHaieid. WM3oOpaxkeHue
reOMETpPUUYECKUX (UIryp Ha HEJIMHOBAaHHOW OyMare C HCIOJIb30BAaHMEM LUPKYJIS,
JUHENKH, YyToJIbHUKa, Tpancnoptupa. [locTpoeHus Ha kietyaToil Oymare.

[lepumerp MHoOroyrojpHuka. [loHsTHE TUIOMIANM (PUTYpBI, €TUHUIBI U3MEPEHUS
mwiomaau. [IpubmmkeHHoe u3MepeHue miomaad Guryp, B TOM 4KCII€ Ha KBagpaTHOU
cetke. [IpnbnmxeHHOe N3MepeHue JJIUHBI OKPYKHOCTH, ITOIIAIN KpyTa.

CummeTpus: LIeHTpajbHasi, OCeBas U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsanele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (UTypax: napaienenunen, Kyo,

npusMa, nupammuaa, KoHyc, UIMHAP, map 1 chepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BepTOK MHOTOTPaHHUKOB, IIMJIMHApPA U KOHyca. CoziaHue Mojenei
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpOBOJIOKH, IJIACTHJIMHA U IPYTHUX MaTepUasoB).

ITonsatue oObema, enuHHUIBI H3MepeHHs oO0bema. OO0BEM NPAMOYTOJIBLHOTO

napajuienenumnena, Kyoa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTAaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce.

Yucna v BbIYUCTICHUA

[lonnmarh U MPaBUWIBHO YNOTPEOSATh TEPMUHBI, CBS3aHHbIE C HATYpaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHbIE YMCIA, CPABHUBATH B MPOCTEHIINX
Clly4asix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) PSAMOM C COOTBETCTBYIOLIUM €i
YHICIIOM U M300paxkaTh HaTypaJibHbl€ YMCIa TOYKAMU HAa KOOPAMHATHOM (YUCIIOBOIN)
IPSAMOH.

BeinonHATe  apupmeTHUeckHe — IEHCTBUS € HATypaJbHBIMM  YHCJIAMH,
C OOBIKHOBEHHBIMH JPOOSIMHU B MPOCTEUIITNX CIydasiX.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYMCICHUN.

OKpyTiIsATh HaTypaJIbHBIE YNCIIA.



Pelienue TeKCTOBBIX 3a/1a4

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPraHU30BAHHOI'O KOHEUHOTO Iepedopa BceX BO3MOKHBIX BApPHUAHTOB.

Pewate 3amaun, cofeprkaiue 3aBUCUMOCTH, CBA3BIBAIOIIME BEIUYHHbBI: CKOPOCTD,
BpEMs, PaCCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Vcnonb30BaTh KpaTKUeE 3aMMcH, CXEMbI, TaOIMIIbI, 0003HAUEHUS [IPU PELICHUH 3a1a4.

[Tonb30BaThCd OCHOBHBIMM €IMHULIAMH W3MEPEHHUS: LIE€HBI, MACCHI, PACCTOSHUA,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHU €IMHULIbI BETMYUHBI YEPE3 APYTHE.

W3Bnekarb, aHalIM3UpOBaTh, OLIEHUWBATh HH(OPMALNIO, TPEACTABICHHYIO
B Ta0iMile, Ha CTOJIOYATON AUarpamMme, HHTEPIPETUPOBATH MPEACTABICHHBIC JTaHHBIC,
UCII0JIB30BaTh JIAHHBIC IIPU PELICHUU 3a/1a4.

Harasignas reomerpust

ITonb30BaThCA reOMETPUYECKUMU MTOHATUSMHU: TOUKA, ITPsAMast, OTPE30K, JIyY, YroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTs mHpUMEPHI OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEKIUX (opMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcronbs30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C yIJaMU: BeEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAaMH: YT'OJI, BEPILINHA, CTOPOHA, JUArOHalb, C OKPYKHOCTBIO: PaJnyc,
IUaMeTp, LEHTP.

N300paxath N3y4eHHbIE TEOMETPUYECKHE (PUTYPBI HA HETMHOBAHHOM U KJIE€TYATON
Oymare ¢ TOMOUIBIO HUPKYJIS U JIMHEUKH.

HaxoauTe HIIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOLIBIO
JIMHEWKH, CTPOUTBH OTPE3KH 33TaHHOW JUIMHBL, CTPOUTH OKPYKHOCTB 3aJJaHHOTO pajauyca.

Hcronb30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYTOJBHUKA, KBajgpara Uil UX
ITOCTPOEHUS, BBIYMCIIEHUS IUIONIAAN U TIEPUMETPA.

Bbruucnsate nepuMeTp U Iiioma s KBaapara, IpsSMOyTrojbHHUKA, (PUTyp, COCTaBIEHHBIX
U3 MPSMOYTOJIHHUKOB, B TOM unciie puryp, n3o0paxeHHBIX Ha KJIETYaTOM Oymare.

[lonb30BaTbcsi OCHOBHBIMU METPUYECKUMHU €IMHULAMU HM3MEPEHMs JUIMHBI,
IJIOIIAH; BBIPAYKATh OJHU €IMHHULIBI BEJIUYHHBI YEPE3 IPYyTHE.

Pacno3naBaTh mapasuienenurnes,, KyO, UCIOIb30BATh TEPMUHOJIOTHIO: BEPILINHA,
pedpo rpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUSI MapajuleienuIena, Kyoa.

Borluncnate  00beM KyOa, mNapajuienenurena MO0 3aJaHHbIM — U3MEpEHHSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00beMa.

Pemlate  HecnokHble 3aJauM  HAa U3MEPEHHE TE€OMETPUYECKHX  BEJIMYMH
B IIPAKTUYECKHUX CUTYALUSIX.

[IpeameTHBIC pE3yJIbTaTBl OCBOCHUS TPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyueHus B 6 kjacce.

Yucia u BoIYHCIEHUS

3HaTh W TOHUMAThb TEPMHHBI, CBS3aHHBIE C PA3JIMYHBIMU BHUAAMHU YHCEIN
U CIIoco0aMu WX 3aMKCH, MEePEXOIUTh (€CIU 3TO BO3MOXKHO) OT OJHOU (POPMBI 3alUCH
4yyciia K APYrou.



CpaBHUBATH U YIIOPAOYMBATS LIE€TIbIC YMCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CpPaBHHBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apudmMeTrndeckue JeHCTBUs
C HaTypaJdbHBIMU M UENBIMU YUCIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU,
MOJIOKUTEIIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BpIunciaATh 3HaYEHUSI YWCIOBBIX BBIPAKECHHM, BBINOJIHATh MPUKUIAKY U OLEHKY
pe3yibTaTa BBIYMCIICHHM, BBIIOJHATH I[PEOOpPa30BaHUsl YHCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apU(METHICCKUX JIEHCTBUM.

COOTHOCHTh TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOLIUMM €i YUCIOM
Y M300paKkaTh YUCIIa TOYKAMU HA KOOPJAMHATHON NPSIMON, HAXOUTh MOIYJIb YHACIIA.

COOTHOCHTH TOYKH B MPSMOYTOJBHON CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU ITOU
TOYKH.

OKpyTJIsTh HEble YhCiia U IECATUYHbIE P00, HAXOAUTH MPUOIHKEHHS YUCEIL.

YucsoBbie 1 0yKBEHHbIE BbIPAKEHMSI

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBS3aHHBIE C 3alUCHIO CTCIEHU 4YHCIIA,
HaxXOJWTh KBaJpaT M KyO dYHCIa, BBIYMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHUH,
coAepKalIuX CTCTICHHU.

ITonb30oBaThCs MpPU3HAKAMHU JICJIMMOCTH, PacKiaAblBaTh HaTypaJbHBIE YHCIa
Ha MPOCTHIE MHOXKHUTEJIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOIIECHHUS.

Ucnonb3oBaTh OyKBBI 1711 OOO3HAUYEHHUS YHUCET TPHU 3alUCU MaTeMaTUYECKHUX
BBIpAQKEHUM, COCTABIATH OYKBEHHbBIC BBIpAKECHUS U (DOPMYJIbl, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BbIpaXXEHUMN, OCYILIECTBIISAS HEOOXOMMbIE TTOJICTAHOBKH U MPE0Opa30BaHMUSI.

HaxoauThs HEM3BECTHBIN KOMIIOHEHT PABEHCTRBA.

PemieHne TeKCTOBBIX 33124

Pemrats MHOTOIIIAroBBIC TEKCTOBBIC 32/1a9H apU(DMETHISCKIM CIIOCOOOM.

Pemate 3amgaum, CBSI3aHHBIC C OTHOIICHHWEM, MPOMOPIMOHATHLHOCTHIO BEIIMYWH,
MIPOIICHTAaMH, PelIaTh TPU OCHOBHBIC 33J1aul HA JIPOOH U MPOIICHTHI.

Pemrars 3amaun, comeprkaniue 3aBUCUMOCTH, CBS3BIBAIONINE BEJIMUUHBI: CKOPOCTb,
BpeMsl, PacCTOSHHE, II€HAa, KOJMYECTBO, CTOMMOCTH, ITPOU3BOJHUTEIIBHOCTH, BpPEMS,
oObemMa paboThl, HCHOJB3YS apuPMeTuyecKue JEHCTBUS, OLEHKY, MNPUKUAKY,
MOJIb30BATHCS SAUHUIIAMU U3MEPEHUS COOTBETCTBYIONTUX BEJIMYHH.

CocTaBisATh OYKBEHHBIC BRIPAKCHHSI 110 YCIIOBHIO 3a1a4H.

N3Bnekats nHGpOpMAIINIO, TPEICTABICHHYIO B TA0JINIIAX, HAa IMHEWHOM, CTOJIOYaTON
WIM  KPYroBOM jJWarpamMmax, HMHTEpPIPETUPOBATh MPEJCTABICHHBIC  JIaHHBIEC,
HCIIOJIb30BaTh JAaHHBIC TIPH PEIICHUH 3a/1a4.

[IpeacrapnsaTe HHGOPMALIHIO C TTIOMOITHIO TAaOJHNIL, TMHEHHON M CTOJIOYATOM JrarpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEKMUX GopMy
M3YUYEHHBIX T€OMETPUYECKUX IIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (DUTYD.



N300paxarh ¢ MOMOIIBIO LUPKYJS, JUHEHMKH, TPAHCIOPTHPA HAa HEJIMHOBAHHOMN
U KJeTyaToil Oymare M3y4yeHHbBIE TUIOCKHUE TeOMETPUUYECKUEe QPUrypbl U KOH(PUTYpAIHH,
CUMMETPUYHBIE QUTYPBHI.

[Tonb30BaTbC TEOMETPUUYECKUMHU MOHITHSIMH: PABEHCTBO (QUTYp, CHUMMETpPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHUEW: OChb CHUMMETPUHU, LEHTP
CUMMETPUH.

HaxoauTe BeIM4MHBI yTII0B U3MEPEHUEM € IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, TOJIb30BATHCS MPU PEUICHUWH 3a7ad TpagyCHONM MEpOil YTIIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IIPSIMOU, PA3BEPHYTHIA U TYIION YTJIBIL.

Beruuciars  JUIMHY  JIOMaHOM, IIEpUMETP MHOI'OYIOJIBHUKA, I10JIb30BaThCs
€IUHULIAMU HU3MEPEHUs UIMHBI, BBIPAXKATh OJHU E€IMHUIBI U3MEPEHUS JJIMHBI 4epes
IpYTHE.

Haxomute, nucnonp3yss 4epTeKHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMS
TOYKaMH, OT TOYKHU 10 NPSIMOH, JUIMHY IIyTH HA KBaIPaTHOMU CETKE.

Boruncnsate minomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OuMeHne Ha  NOPAMOYIOJbHUKH, HAa  paBHbIC Gurypel,  JOCTpanBaHUE
0 TPSAMOYTOJIBHUKA, ITOJb30BaThCA OCHOBHBIMHM CIWHHMIIAMU W3MEPEHUS ILIOIIA/IH,
BBIpaXKaTh OJHU €AUHULIBI U3MEPEHUA IIOIIAIN Yepe3 ApyTHeE.

Pacrio3HaBaTh Ha MOJENAX M M300pKEHUSAX MUPaMHUIy, KOHYC, LMJIMHJIpP,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KJIeT4aTOM OyMare mpsiMOyTOJIbHbIN Napajieenune/.

Boruncnate 00beM NpSIMOYTOJIBHOTO Mapajienenunena, Kyoda, MOoJIb30BaThCs
OCHOBHBIMU €IUHUIIAMU U3MEPEHHUS 00bEMA;

Pemlare HecnokHblEe 3aJa4M  HAa HAXOXKJICHUE TEOMETPUYECKHUX BEJIWYUH
B [IPAKTUYECKUX CUTYaALHSX.



TEMATHYECKOE IINTAHUPOBAHMUE

S KUIACC
Haunmenosanue paznena |Konnuectso OcHoBHOE OcHOBHBIE BU/IBI ACSITETLHOCTH 00YYAIOIIUXCS
(Temel) Kypca 4acoB COJICpIKAHUE
HartypasibHble unca. 43 Jecsatnanas Yurarth, 32aNIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JleficTBUA C HATYpaIbHBIMH CUCTEMA CUYUCIICHMS. | NMPEAJAararb M 00CYKIATh CIOCO0BI YIIOPSAJOUYNBAHMS YUCEN.

q1CJIaMi

Psn HaTypanbHbBIX
YHUCEel.
HarypanbHubiit psaa.
Yucio 0.
HarypanbHble uncna
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HATYpaJIbHBIX YU CETL.

Apudmernyeckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI IPU CJI0KEHUU
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
MIPU YMHOXEHUHU.

MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYATH YHCIIA
TOYKaMH Ha KOOPAUHATHOM MPSAMOM, HAXOAUTH KOOPAUHATHI
TOYKH.

HccaenoBaTh cBoiicTBa HaTypaabHOrO psiaa, urcen 0 u 1
MIPY CJIOKEHUHU U YMHOKEHUHU.

Hcnonb30BaTh NPaBMJIO OKPYTJICHUS HATYPAIbHBIX YHCEIL.
BoinoiHATH apupmeTnyecKue 1eicTBUS C HATyPaJIbHBIMU
YUCJIaMU, BBIYUCIASTH 3HAUYCHUS YUCIIOBBIX BhIpaKEHUMN

CO cCKOOKaMHu H 0€3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHU, YUTATh
CTEIEeHU, UCT0JIb30BAaTh TEPMHUHOJIOTHIO (OCHOBAHMUE,
[I0KA3aTellb), BHIYUCISATH 3HAYEHHUS CTEIICHEH.

BbINOJHATH NPUKUAKY ¥ OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXEHUM, MPeAJAraTh U NPUMEHSTh IPUEeMbl IPOBEPKU
BBIYHCJICHUM.

Hcnoab30BaTh NPU BIYMCIEHUSIX IEPEMECTUTETHLHOE

1 COYeTaTeIbHOE CBOMCTBA CJIIOKEHUSI 1 YMHOXKEHMUS,
pacnpeaeauTeIbHOE CBOMCTBO YMHOKEHUS; (POPMYIHMPOBATH




ITepemecTuTenbHOE
Y COYETATEIbHOE
CBOICTBA CJI0KEHUSA
1 YMHOXKEHUSI,
pacIpeeTuTeIbHOe
CBOKWCTBO
YMHOXKCHHUS.
Jemurenu

Y KpaTHBIC YHCIIa,
Pa30KEHNE YUCa
Ha MHOKHUTEJIH.
Jlenenue

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

CreneHb

C HATYypAJIbHBIM
TOKa3aTEJIEM.
HucoBbie
BBIPaKCHMUS;
MOPSIOK IEMCTBUM.
Penienne TekCTOBBIX
3aJ1a4 Ha BCE
aprupMeTHIECKUe

U PUMEHATH NMPaBUJIAa IPeoOpa30BaHUs YUCIOBBIX
BBIP2XEHUI HAa OCHOBE CBOMCTB apuU(PMETHUECKUX JCHCTBHIA.
HccsienoBaTh YnCI0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH FHNOTE3bI, YOPMYJIMPOBATH 0000 1IEHUS
U BBIBOJBI 110 pe3yJIbTaTaM MPOBEICHHOTO UCCIIEN0BAHUS.
DopMyJUPOBATH ONpPeIeJIeHU JCIUTENS U KPAaTHOTO,
Ha3bIBATh JICJINTEIN U KPATHBIE YUCIIA; PACIIO3HABATH
IIPOCTHIE U COCTaBHbIC YNCIIA; (POPMYJIUPOBATH

U NIPUMEHATh NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA POCTHIE
MHOKUTEIN; HAXOAUTh OCTATKH OT JICJIICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JT0KHBIE BHICKA3bIBAHUS

0 HaTypaJbHbIX YUCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHHS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCEI.
KoncTpynpoBars MmaTeMaTu4ecKHe NPeAJI0KEHUS

C IOMOIIBIO CBA30K «I», «KUIU», KECIH. .., TO... ).

PemaTh TeKCTOBBIC 33124l apUPMETHIECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXK/Ty BEJINUUHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
aHAJIM3UPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepegopMyTHpPOBATH YCIOBUE, H3BJIEKATH HEOOXOUMBIE
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BEIMUMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBarhb X0/ PEIICHUA 3aa41 C TOMOIIBIO PUCYHKA,




JICUCTBUS,
Ha IBIKEHHE
Y MOKYTIKH

CXEMbl, TAOIHIIBI.

IIpuBoauThH, pa3déupaTb, OHEHUBATH PA3JINYHBIC PEIICHNUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku onieHMBAaTh MOJTYyYECHHBIN pe3ybTar,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTh OLLIMOKH.

Pemarh 3a1auu ¢ TOMOI1IbIO ITepedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCH € HCTOpPHel pa3BUTHS apuPMETUKU

Harnsannast reometpus.
JIvHuM Ha wIoCKOCTH
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Touka, npsmas,
OTPE30K, JIyH.
JlomaHas.
N3mepenue 1yimHbI
OTpe3Ka,
METPUYECKHUE
€IMHULIBI
W3MEpPEHUS JJTUHBI.

OKpy»XHOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
Yroun. [psamon,
OCTPBIN, TYIIO1

Y Pa3BEPHYTHIN
yriel. i3mepenue

Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, ONIUCHIBATD,
MCIIOJIb3YsI TEPMUHOJIOTHIO, U H300pakaTh C IOMONIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYI0, OTPE3OK, JIyY,
YTOJI, IOMaHYI0, OKPYKHOCTb.

Pacno3naBathb, NpUBOAUTH NPUMEPbI OOBEKTOB PEATTLHOTO
MHUpa, UMEIOIIUX (PopMy U3ydeHHBIX (PUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MeEpBL.

HNcnonb30BaTh IMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUTSL TIOCTPOEHHUS M UBMEPEHHUS: M3MEPHATH JJINHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOW JUTUHBI, YTOJL,
3aJJaHHOW BEJIMYMHBI; 0TKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTB 33JIaHHOTO paJnyca.
N306paxath KOHPUTYpAIIIN TEOMETPUUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEW, UX YaCTEU HA HEITMHOBAHHOU

U KJIeT4aToi OyMare; mpeajiaraTb, OMUCHIBATh U 00CYK/1aTh
CIoco0bl, AJITOPUTMBI IOCTPOCHHUSI.

Pacno3HaBath 1 U300pakaTh Ha HEJIMHOBAHHOM




YTJIOB.
[IpakTnueckas
pabota
«IlocTpoenne
YTJIOB»

U KJIET4YaTOM OyMmare mpsiMoil, OCTpbIi, TYIIOH, pa3BEepHYThIM
YIJIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH 1JIMHBI OTPE3KOB, JIOMaHbIX.

IHoHuMaTh M MCIO/Ib30BATH NPU PELLICHUH 3a1a4
3aBMCHMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX CAUHULIAX U3MEPEHUS.
HccnenoBathb Gpurypsl 1 KOHPUTypaLuu, UCIOJIb3Ys
U(pPOBBIE peCypChl

OOBIKHOBEHHBIE APOOH
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HpoOs. [IpaBuibHbIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Apo0ei.
CnoxeHnue

U BLIYMTAHKE
OOBIKHOBEHHBIX
npo0Oeit. CMmerranHas
JIpo0b. YMHOKECHHUE
U JICJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienue TeKCTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHBIE

MopeaunpoBaTthb B rpaguieckoil, mpeaMeTHon Gopme,

C IIOMOIIBIO KOMIIBIOTEPA IIOHATHUS U CBOWCTBA, CBA3aHHbIC

C 0OBIKHOBEHHOM JPOOBIO.

YurtaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
NpeaiaraTb, 000CHOBbBIBATH  00CYKIATh CIOCOOBI
yIOpAI0YMBaHUS APOOEi.

N3006paxkaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPAWHATHOMN NPSIMOK; HCIOJIb30BATH KOOPANHATHYIO
PSAMYIO JJIsl CPAaBHEHUSI IPOOEH.

®opMyIMPOBaTh, 3alIUCHIBATH C IOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU Ipo0U; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpAIeHUsT IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEITIO.

IIpeacraBasiTh CMEIIAHHYIO APOOb B BUJIE HETPABUIIBHON

U BBIJICJIATH LIETYI0 YacTh YKCiIa U3 HEMIPaBUIbHOM Ipo0Hu.
BoinoiHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA




3a/1a4uu Ha IPoOHu.
[Ipumenenue OykB
JUISL 3aIHACH
MaTeMaTUYECKUX
BBIPAKECHUN

Y NIPEJIOKECHU N

apu(PpMETHICCKUX JEHCTBUN I PAIIHOHATH3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BBIYUCICHUM;
NpeaIaraTb U NPpUMEHATh PUEeMbI IPOBEPKHU BHIYUCIICHUM.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB IpOOCH, ONUpasich

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 1po0siX, MPUBOJAUTH MPUMePbI U KOHTPIPUMEPHL, CTPOUTH
BbICKa3bIBAHUS Y OTPULIAHUS BBICKA3bIBAaHUM.

Pemath TekcTOBBIE 3a1a41, COAEpIKAIIME APOOHBIE JaHHBIE,
Y 33J1a4¥ Ha HAXO0KJICHUE YaCTH LIEJIOT0 U LEIOTr0 MO €ro
4acCTH; BBIABJIATH UX CX0ACTBA U pa3jIn4us.
MoaenupoBarh X0 PEIICHHUS 3a/1a4U C [IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTh, pa3duparhb, OECHUBATH PA3JIMYHbBIC PELICHNUS,
3aIMCHU PEIIEHUHN TEKCTOBBIX 3a4a4.

Kpurudecku oneHUBaTh MOJyYEHHBIN pe3ysbTarT,
OCYILECTBIISATH CAMOKOHTPOJIb, IIPOBEPSISA OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTH OLLIMOKH.
3HAKOMUTBCS C HCTOPHE pa3BUTUS apUPMETUKI

Harnsanas reomerpust.
MHOrOoyrojapHuKH
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MHOIrOyrojabHUKH.
YeTsIpexyroybHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.
[IpaxkTnueckas

OnucbiBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

C IIOMOILBIO YEPTEKHBIX HUHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OBEKTOB PEATBLHOTO MUPA, UMEIOIINUX
(dbopMy MHOTOYTOJIBHHKA, IPSIMOYTOJIbHHUKA, KBAJIpaTa,




paboTta
«IToctpoenune
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroapHUK.
IImomane

Y IEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€UHULIBI
V3MEPEHUS
TUTOIIAIH.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJbHHUKA, OLEHUBATH HX JIMHEHHBIE Pa3MEPBI.
Bobruncasitb: nepuMeTp TpEyroJbHUKA, IPAMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
MN300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE

Y TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouThb Ha HETUHOBAHHOM U KJIeTYaTOl OyMare KBaapar
Y MPSIMOYTOJIBHUK C 33JIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBathb cBOMCTBA IPSIMOYTOJIBHUKA, KBAJpaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS], MOJICTTUPOBAHHS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncTrpynpoBath MaTeMaTH4ecKHe NMPEAI0KECHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «JTF000I.
Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

O MHOTOYTOJIbHHKAX, IPUBOAUTH NPUMEPbI

Y KOHTPIPUMEPHI.

HcciienoBaTh 3aBUCMMOCTB IUJIOIIAIA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHON CETKHU JJISI IOCTPOCHUS
¢buryp; pa3ouBaTh IPSIMOYTOJILHUK HAa KBAJPATHI,
TPEYTOJbHUKY; COCTABJATHL (DUTYPHI U3 KBAIPATOB

U TIPSIMOYTOJIBHUKOB U HAXOAUTh WX IUIOIAh, pa301uBaTh
Gburyphl Ha TPSIMOYTOJIBLHUKH M KBaJIPAThl U HAXOIUTH UX
IJIOILAb.

Beipakarh BEIMUYMHY IUIONAAM B PA3JIMYHBIX €IMHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEP, IOHUMATH

U MCII0JIb30BATH 3aBUCHUMOCTH MEXAY METPUUECKUMU
€AMHUIAMHU U3MEPEHHUS TUIOIIAIN.




3HAKOMUTHCS ¢ MPUMeEPaMU IPUMEHEeHHs TUIOIA N
U TIEPUMETPA B MPAKTUUECKUX CUTYaIUSX.

Pemars 3agaun 13 peasibHOM KU3HU, MPEAJIAraTh

H 00CYKIATh pa3jiHYHbIe CIIOCO0bI PEUICHUS 3a/1a4

JlecsiTuunbie ApoOU
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JlecsTyHas 3aUCh
npo0Oeii. CpaBHEHUE
JIECSATUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JIPOOSIMH.
Oxpyrienne
JECATUIHBIX
JpOOeH.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApoOH

IIpencraBisiTh JECATUUHYIO IPOOb B BUJE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaaraTb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIAOUMBAHUS JECATUUHBIX APOOEH.

N300paxkaTth necaTUYHBIE APOOU TOUKAMU Ha KOOPIMHATHOM
IIPSIMOU.

BbIABJAATH CX0CTBA M PA3JIUYHUSA TPABWIT apU(PMETHUECKUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoInoJHATHL apudMeTHIECKUE TSUCTBUS C TSCITUIHBIMHU
JpoOsIMU; BBINOJHATH NPUKUAKY U OLEHKY pe3yJibTaTa
BBIYKCJICHUM.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCICHUH.

IIpyMeHATH NPABUWIO OKPYIJIEHHUS JECATUYHBIX JIPOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTMPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BIIBUTATh IMIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHMUSL.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUI.




Pemarh TekcTOBBIE 3a1a41, COAEpIKAIINE IPOOHBIE JAHHBIE,
Y Ha HAXOXJEHHUE YaCTU LEJIOr0 M LEJOro MO €ro YacTu;
BBIAIBJISITH MX CXOCTBA U PA3JIN4YM.

MopeanpoBaTh X0/ PELICHUS 3a1a4 C TOMOILBIO PUCYHKA,
CXEMBI, TAOJINLIBI.

IIpuBoauTH, pa3dupaTb, OEHUBATH PA3JINYHBIC PEIICHNUS,
3alMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyalUsIX.

Kpuruyecku oueHUBaTh OJyYEHHBIN PE3YIIbTAT,
OCYUIECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTh OLINOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETUKI

Harmnsimaas reometpusi.
Tena u purypsl
B [IPOCTPAHCTBE

MHOrorpaHHuKHy.
N300paxkenue
MHOT'OT'PaHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TEJL.
IIpssMOyTONBHBIN
napajuiesienunesn,
Ky0. Pa3BepTku ky0a
U MapasuiesienuIea.
IIpakTrueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKaK0IIeM
MHpe MIPSMOYTOJIbHBIN Napauienenunen, Kyo,
MHOTOI'PAaHHHKH, ONIMCHIBAThH, HCI0J1b3Ysl TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTHL NpUMeEpPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
(GbopMy MHOTOTpaHHHKA, IPSIMOYTOJIBLHOTO Napaijiesienunena,
Kyo0a.

N3o0paxarh ky0 Ha KiIeT4aToit Oymare.

HccnenoBarth cBoiicTBa Ky0a, MpsSMOYTrOJIbHOTO
napajuJielenune a, MHOTOTPaHHUKOB, HCIIOJIb3Y Sl MOJEIH.
Pacno3naBaTh u M300paxkaTh pa3BepTKU KyOa

U napajienenunesaa.

MopenupoBarth Ky0 1 napasuienenunes u3 Oymaru u npoyux




O6bem ky0a,
MPSIMOYTOJIBHOTO
napasuieNenumnena

MaTepHasioB, 00bSICHATH CIIOCO0 MOJICITUPOBAHHUS.
Haxoantb n3Mepenus, BbIYUCIAATH TUIOIAIb TOBEPXHOCTH;
o0BeM Ky0a, IPSIMOYTOJILHOTO TapaJljICIICITHITC/IA;
HCCJIeI0BATH 3aBUCUMOCTH 00beMa Ky0a OT ITTUHBI €T0
pedpa, BHIIBUTATh M 000CHOBBIBATH THIIOTE3Y.
Haou101aTh 1 IPOBOAUTH AHAJIOTUM MEXTY TIOHATUSIMHU
IJIOIIAIM ¥ 00beMa, IepUMETPa U TUIONIAU ITOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIEC U JIOJKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHHKaX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3BIBAHMS U OTPUIIAHUS BHICKA3BIBAHHM.
Pemiars 3a1a4M U3 peasIbHON KU3HH

[ToBTOpEeHUE 1 0000IIEHNE

10

[loBTOpEHME
OCHOBHBIX MOHATUH
Y METOJIOB Kypca

5 knacca,
00001IeHHe 3HAaHU I

BbruncasiTh 3HaYCHHS BBIPAKEHUMN, COAEPHKALLIAX
HaTypalibHbIE YMCIIa, OOBIKHOBEHHBIE U JECATUYHBIC IPOOH,
BBITIOJIHATH MPE0OPA30BAHMS YHUCETT.

Bri0upaTh cniocod cpaBHEHUS YUCET, BBIUUCICHH,
NPUMEHSITh CBOIicTBa apu(pMETUYECKHUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBITIOJIHAEMbBIX ACHCTBUI
Y CAaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUM.

Pewmiars 3aga4mn U3 peanbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUJIS PEIICHUS 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Pemars 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCOOBI
pelleHUs 33/1a4¥, BLIOMPATh PAIMOHAJILHBIN CIIOCO0

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT PAMME
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6 KJIACC

HaunmenoBanue pazaena |KomuuectBo OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINUXCS
(TemnI) Kypca 9JacoB coJiepKaHue
HatypanbHble yncia 30 Apudmerndeckne BoinosHsaTh apuMeTnyecKue AeidcTBUSL C MHOTO3HAYHBIMU
TeHCTBUSA HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHS YUCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUM CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIAATH
HATYPaJTbHBIMU 3HAYeHUsl BEIPAKECHUMN, COJIEPIKAIIUX CTEIICHH.
gyucinamu. YucnoBbie | BbINOJHATH NPUKHIKY M OI€HKY 3HAYCHUIN YUCITOBBIX
BBIPKEHUS, BBIPKECHUI, IPUMEHSITH MPUEMbI IPOBEPKH pe3yJIbTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NpH BHIYUCIEHUSAX TICPEMECTHTEIIEHOE
HCITIOJIb30BaHNC M COYETaTeIHLHOE CBOMCTBA CIIOKCHUS M YMHOXKCHUS,

cko0ok. OKpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
oOIHI NEennuTENh

Y HaMCHbIIICE
oO11ee KpaTHoOE.
JlenuMocTh CyMMBI

U TIPOM3BEICHUS.
Jenenune

C OCTaTKOM.
Penrenune TekCcTOBBIX
3a/1a4

pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHNS OTHOCUTEIIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUYECKUX ACHUCTBUH.
HccnenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, IPOBOIUTH
YUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
TUNOTE3bI.

DopMyJUPOBATH ONpPeIeJIeHHUsI JICJIUTENS U KPaTHOTO,
HAWOOJIBIIIETO OOIIEr0 AEIUTENI U HAUMEHBIIIET0 OOIIIETO
KpaTHOT0, MPOCTOr0 U COCTABHOT'O YKCEJT; UCTIOJIB30BATh ATH
MOHATHSI TIPU PEILICHUH 3a]1a4.

IIpuMeHSATH aJITOPUTMBI BEIYUCIICHUS HAMOOJBIIETO 00IIIETO
JIETUTEI U HAUMEHBIIIET0 00IIeT0 KPaTHOTO JIBYX YHCET,
AJTOPUTM Pa3JIOKEHUS YKCIIa HA TPOCTHIE MHOKUTEIH.
HccaenoBathb yciaoBus 1eTuMOCTH Ha 4 1 6.

HccaenoBathb, 00CyK1aTh, (pOPMYJIUPOBATH




1 000CHOBBIBATH BBIBOJI O YeTHOCTH CYMMBI, IPOW3BEICHNUS
JIBYX YETHBIX YUCEI, IBYX HEUCTHBIX YUCIIC, YETHOTO

1 HEYETHOT'O YHUCE.

HccaenoBath cBOMCTBA JSTMMOCTHA CYMMBI M IPOU3BEICHUS
qHUCel.

IIpuBOAUTH NpUMeEPBI YHCE C 3aJaHHBIMU CBOHCTBAMH,
pacno3HaBaTh BepHbIe 1 HEBEPHbIE YTBEPIKICHHUS

O CBOMCTBaX YHCEJ, ONPOBEPraTh HEBEPHBIC YTBEPIKACHUS

C TIOMOTITLI0 KOHTPITPUMEPOB.

KoncrpyupoBath MaTeMaTH4ecKHe MPeaI0KeHUs

C TIOMOIIIBIO CBSI30K «HY, «HJIH», ECHH. .., TO...».

Pemath TeKCTOBBIC 3a/1aUH, BKIFOYAIOIINE MTOHATHUS
JETUMOCTH, apu(PMETHISCKUM CTIOCOOOM, UCITOIB30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X0]1 pEIICHUS 3a]1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IlpuBOAUTH, pa30UpPaTh, OLIEHUBATH PA3INYHBIC PEIICHUS,
3aIMCH PEIICHUN TeKCTOBBIX 3a1a4.

KpuTnuyecku onieHMBaTH TIOJYYCHHBIN pe3yiIbTaT, HAXOIUTh
OIIUOKH, OCYIIIECTBIISATh CAMOKOHTPOJIb, TIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBHUIO

Harnsgnas reometpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepnienauKysIpHBIE
psIMBIE.
[TapannenpHbie
psIMBIE.
Paccrosiaue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydau B3AMMHOI'O
PACIIOJIOKEHUS JBYX NPSIMBIX.

HN300paxkaTh ¢ NIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol Oymare /1Be epeceKaroIuecs
IIpsAIMBIE, JBE NApAIIICIIbHBIE MPSIMBIE, CTPOUTH NPAMYIO,




JIBYMSI TOUKAMH,

OT TOYKH A0 NPSIMOH,
JUIMHA MapupyTa

Ha KBaJPATHON CETKE

NEPHEHIUKYIISIPHYIO TAHHOM!.

IIpuBoAUTH MpUMeEPHI TAPAIIETIEHOCTH

Y NIEPHEHIUKYJIAPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYIISIPHBIC

Y NIapaJIJIEIbHBIE CTOPOHBI.

M300paxkaTh MHOTOYTOJIBHUKH C TApAJIEIIbHBIMH,
NEPIEHANKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTosiHue MEXy ABYMS TOUYKAMH, OT TOUKH
J10 IIPSAMOM, UIMHY IYTH HA KBAJIPaTHOU CETKE, B TOM YHUCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBEHHAS
po0b, OCHOBHOE
CBOMCTBO J1po0H,
COKpallleHHue Apooei.
CpaBHeHue

U yIIOPSIAOUMBAHUE
Tpo0ei.
Hecstuunbie npodu
U METpHYeCKas
cucTeMa Mep.
Apudmerndeckue
JICVUCTBUS

C OOBIKHOBCHHBIMH
U JCCATUYHBIMU
TPOOSIMH.
OTHoOIICHHE.

CpaBHMBATB U YIIOPAI0YMBATH ApOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOeH.

IIpeacraBasiTh AecATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npobeit 1 0OBIKHOBEHHBIC B BUJIE ICCATUYHBIX, HCI0JIb30BATH
IKBHBAJICHTHBIE MPeJACTABJEHUs TPOOHBIX YUCEN MPU UX
CPaBHEHMH, IIPU BBIYNUCIICHUSIX.

Hcnoan3oBath gecsaTuuHbIe 1poOU TP TpeoOpa3zoBaHUU
BEJINYMH B METPUYECKON CHCTEME MEP.

BoinosHsaTs apudmMeTnyeckne 1eHCTBUS

C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMH.

BoerunciasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH, BHITIOIHATH
npeodpazoBaHus ApoOeH, BLIOUPATH COCO0, MPUMEHSITh
CBOMCTBA apu(pMETUUECKUX JEHCTBUH JIJIsl pallMOHATM3ALUH
BBIYMCIICHHM.

CocTaBisiTh OTHOLIECHUS U IIPOIIOPLIUH, HAXOAUTH




JleneHue B JaHHOM
OTHOILICHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TonaTHe npoueHTa.
Brrancnenune
MIPOLICHTA

OT BEJIMYMHBI

Y BEJIMYUHBI 110 €€
MIPOLICHTY.

Pemienune TekcTOBBIX
3aj1a4, CoAepKaIInx
JpOOU U MPOIEHTHI.
[IpakTrueckas
paboTta «OTHOIICHUE
JUTMHBI OKPY>KHOCTHU
K €€ IUAMETPY»

OTHOUIEHUE BEJINYMUH, IEJTUTh BEJIMYNHY B TaHHOM
OTHOIICHHUHU.

HaxoanTs 3KcnepuMeHTAIbHBIM IyTeM OTHOIICHHE JJIMHbI
OKPY>KHOCTH K €€ TUaMEeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJINYHH,
HAXOJAUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSIHUS,
UCIIOJIb3ys MaclTao.

OO0BACHATB, UTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOLICHT.

BoipakaTh NpoLeHTH B Ipo0aX U ApOOH B MPOIIEHTAX,
OTHOULIEHUE JIBYX BEJIUYMH B IIPOLEHTAX.

BbI14ucJATh TPOLEHT OT YUCIA U YKCIIO 10 €r0 MPOLEHTY.
Oxpyrasitb 1poOu U MPOUEHTHI, HAXOAUTh MPUOTMKEHUS
qrcell.

PemaTp 3a1a4u Ha 4acTH, IPOLIEHTHI, POTIOPLIMH,

Ha HaXO0XJICHUE IpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
1o ee ApoOu (IIPoIeHTY), Ipodu (IIPOIIeHTa), KOTOPHIN
COCTAaBJISIET OJ[HA BEJIMYHMHA OT JAPYTOM.

IIpuBoauTh, pa3déupaTb, OLEHUBATH PA3JINYHBIEC PEILICHNUS,
3aMKCcH peuIeHUI TeKCTOBBIX 3a/1ay.

N3BaexkaTs, nHGOpMANUIO 13 TAOJIUIl U TUATPaAMM,
UHTEPHPETUPOBATH TAOJIUYHBIEC TAHHBIE, ONIPEAEIATh
HanOOoJIbIIIEE U HAMMEHbIIIEE U3 MPECTaBICHHBIX TAHHbIX

Harnsgnas reomerpusi.
Cummerpus

OceBast cuMMeTpHS.
LlenTpanbhHas

Pacno3HaBaTth Ha yepTexax U U300pakeHHsIX, H300pakaTh
OT PYKH, CTPOUTH C MIOMOIIBI0 HHCTPYMEHTOB QUTYpy




CUMMETPUA.
[TocTpoenne
CUMMETPUYHBIX
uryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHSD».
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO JaHHOW OTHOCUTEIBHO
MPSIMO, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOILIEM MHPE.
MopenupoBarthb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTENFHO MPSMOil; KOHCTPYHPOBATh T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3YysI CBOMCTBO CUMMETPUH, B TOM
YHCIIe C OMOIIBI0 U(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3YUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETPHEH, UCII0NIb3Ys SKCIIEPUMEHT, HaOIIO/ICHNUE,
MOJICTTUPOBAHUE.

O00CHOBBIBATH, OIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

Boipaxxenus ¢ 0ykBamu

[Ipumenenue OykB
JUISL 3aIIUCH
MaTEMaTUYECKUX
BBIPA)KCHUIN

Y IIPEJIOKECHU .
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIE
MOJICTAHOBKH.
bykBeHHbIE
pPaBEHCTBa,
HaXO0XJICHUE

Hcnoan3oBaTh O0YKBBI 7151 0003HAYEHUS YMCET, IPU 3aITUCH
MaTEMaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbBIE
BBIPQKEHHUSI 110 YCIIOBUIO 3aa4H.

HccnenoBaTh HECIIOKHBIE YHCIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIs1 UX 3alHCH.

BbruncasTh 4nciaoBoe 3HaueHHuE OYKBEHHOTO BBIPAKECHHUS
MPH 33J]aHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIbI: IEPUMETPA U TUIOIIAIN
MPSAMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TIJIOILAN
KpPYyTa; BIIOJHATH BBIYUCJIEHHS 110 3TUM (hopMyJiaM.
CocraBastb GopMyJibl, BEIPAKAIOIMINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; LIEHA,




HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENLHOCTh, BpeMsl, 00beM
KOMIIOHEHTA. PabOThI; BBIMOJIHATH BEIYUCICHUS IO 3TUM (opMyiaMm.
DopMyIIbI HaxoanThb HEM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
NEeNUCTBUS
Harnsgnas reomerpus. 14 YeTpIpexyroybHUK, MN300pakaTh Ha HEJTMHOBAHHOM U KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH MIPUMEPHI C MCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbBHUKOB. | YETBIPEXYTOJIbHUKH C 3aJaHHBIMU CBOMCTBAMMU:
[IpssMOyTONBHUK, C NapaJUICIbHBIMU, IIEPIIEHAUKYJISIPHBIMU, PABHBIMU

KBaJpaT: CBOKCTBA
CTOPOH, YIJIOB,
JTMaroHaeH.
N3mepenune yrios.
Bunnr
TPEYTrOJIbHUKOB.
[Tepumertp
MHOT'OYT'OJIbHUKA.
[Tnomwans Guryps.
DopMyIbl
nepuMeTpa

Y TUIOIIAIH
IPSIMOYTOJIBHHKA.
[Tpubnuxernnoe
WU3MEPEHUE IUTONIAAN
duryp.
[IpakTnueckas

CTOPOHAMHU, MPSMBIMU YTIJIAMH U JIP., PABHOOEIPEHHBIA
TPEYTOJIbHUK.

Ipensararb ¥ 00Cy:KIaTh CIIOCOOBI, AJITOPUTMbI
ITIOCTPOEHHUS.

HccnenoBarth, UCONb3Ys SKCIIEPUMEHT, HAOJIOIEHUE,
MOJEIUPOBAHUE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TPEYTOJIbHUKH.

O00CHOBBIBATB, ONIPOBEPIaTh C NIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHHUS O MPSMOYTOJIbHUKE, KBapaTe, paclo3HaBaTh
BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

H3mepsATH M CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTPBIE, IPAMBIE, TYNbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBaTth, n300pakaTb OCTPOYTOJIbHBIN,
MPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBINH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

BuIyucasiTh epyuMeETp MHOIOYIOJIbHUKA, IIJIOLA b




pabota «Ilnomanp
KpyTa»

MHOT'OYTOJIbHUKA pa30reHNuEM Ha MPSIMOYTOJIbHUKH,

Ha paBHBIC (PUTYPHI, UCTIOJIB30BATh METPUUCCKHUE €TUHUIIBI
WU3MEPEHUS JIJTUHBI U TUTOIAIH.

Hcnoab30BaTh NpUOINKEHHOE U3MepeHue JTJIUH

Y TIJIOIIAIeH Ha KieT4aTo OymMare, mpuOIMKEHHOE
M3MEpPEHME JUTMHBI OKPYKHOCTH, TUIOIIAAN KpyTa

[looxuTENbHBIE
Y OTPUIIATEIIbHBIC YUCIIA
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Llenpie yncna.
Monaynb yncia,
reoMeTpruyecKas
UHTEpIIpETaLN
MoyJist. UucimoBsie
MTPOMEKYTKH.
[TonoxurenbHbIE

Y OTPULIATEIbHBIC
yucna. CpaBHeHHE
MTOJIOKUTEIIBHBIX

Y OTPULIATEIBHBIX
YHCEJI.
Apudmernueckue
JICMCTBUS

C TIOJIOKHUTEIIbHBIMHU
U OTpHUIlATEIbHBIMHU
YHCJIAMU.

Pemenune TeKCTOBBIX
3a1a4

IIpuBoauTH NpPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxaTh 1eIbIe YUCIA, TOJT0KUTEIBHBIE

Y OTPULATEIbHBIC YMCIIAa TOYKAMH Ha YUCJIOBOM MPAMOH,
HCII0JIb30BATh YKUCIIOBYIO NPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHsaTH NPaBUJIA CPABHEHNS, YIIOPSAA0YUBATD 1IEJIbIC
YKUCIIa; HAXOAUTh MOJIYJIb YKCIIA.

DopMyJIHPOBATH PABUJIA BBIUNCIICHUS C OJIOKUTEIBHBIMU
Y OTPULIATEIBLHBIMH YHCJIaMU, HAXOAUTh 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUHN, COAEPKALINX ICUCTBUS

C MOJIOKUTEIBHBIMUA U OTPULATEIIbHBIMU YU CIIAMHU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JUTSl IpeoOpa3oBaHusl CyMM M MPOU3BEICHUN




HpeI[CTaBJ'ICHI/IC JaHHBIX

[IpssmoyrosibHasA
cucTtemMa KOOpAuHaT
Ha IJIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
abcuucca

Y OpJMHATA.
Cronbuarbie

Y KPYTOBbIE
JMarpaMmBbl.
[IpakTrueckas
pabora «I[loctpoenue
JTuarpaMmm.
Pemenne TekCTOBBIX
3aj1a4, CoAepKaInx
JAaHHBIE,
MIPEICTABJICHHbBIC

B Ta0JIMIIaX

U Ha JuarpaMmmax

OO0BSACHATHL M MULJIIOCTPHPOBATH NOHATHE ITPSIMOYTOJIBHON
CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IUNIOCKOCTH
TOYKH U (PUTYPBI IO 3alaHHBIM KOOPJAUHATAM, HAXOAUTH
KOOPAWHATHI TOYEK.

YuraTh CTOIOUYATHIE U KPYTOBBIE AUATPAMMBI;
HHTEePHPETHPOBATH JaHHBIC; CTPOUTH CTOI0YATHIE
JMarpamMMBel.

Hcnoab3oBaTh HHGOPMALMIO, IPEICTABIEHHYIO

B Ta0JIMIIaX, HAa IMarpaMMax JUlsl pelieHusl TEKCTOBBIX 3aja4
Y 3371a4 U3 peajbHOW KU3HU

Harnsgnas reometpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyTONIBHBIN
napajuiesienumnesn,
KyO, mpu3ma,
nupamMmuaa, KOHyc,
UIUHJP, T1ap

u cepa.
N3obpaxenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nUpaMuy, TpU3MYy, HUIUHIP, KOHYC, I1ap, H300pakaTh X
OT PYKH, MOJJIMPOBATH 13 OyMaru, MjIacTHJIMHA, TTPOBOJIOKH
u Jp.

I[MpuBoauTH MpUMeEPHI 00BEKTOB OKPYIKAIOIIETO MUPA,
UMEIOIINX (POPMBbI HA3BAaHHBIX TE.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, pEOPO, TPaHb,




IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHUKOB,
[MATUHAPA ¥ KOHYCA.
[IpakTrueckas
pabota «Co3nanue
MoJEenen
IPOCTPAHCTBEHHBIX
buryp».

ITonsTne o6BEMA;

€ IMHUITBI H3MEPEHUS
o0bema. OobeM
IPSIMOYTOJIBHOTO
napajuieNienurnena,
Ky0a, popMyibl
o0bema

OCHOBAHHUE, BBICOTA, PAJINYC U THAMETP, Pa3BEPTKA.
N3yuaTh, UCTIOIB3YS SKCIIEPUMEHT, HAOIIOCHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BLIABJIATH CXOCTBA

U PA3JIMYMSA. MEXKy MUPAMHUION U IPU3MOM; MEXKTY
HUIMHAPOM, KOHYCOM U IIApOM.

Pacno3naBaTth pa3BepTKu napaienenurneaa, Kyoa, mpu3Msl,
MAPaMHUJIbl, KOHYCA, HUJIUHAPA; KOHCTPYUPOBATh JaHHBIE
TeJIa U3 Pa3BEPTOK, CO3/1aBaTh UX MOJECIIH.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX PUTyYp (13 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepaTb Ha MOeIsSIX: ITTUHBI peOep MHOTOTPaHHUKOB,
JMaMeTp IIapa.

BoiBoauth popmyy ooObema mpsiMOyTroJIbHOTO
napajuielenuneaa.

Boruunciasars no gpopmysiaMm: 00beM NpIMOYTOIBHOTO
napajienenunena, Kyoa; uCroJib30BaTh €IMHUIIBI M3MEPEHUS
o0beMa; BBIYUCIATH O0BEMBI TN, COCTABICHHBIX U3 KyOOB,
napasuielIeNUNe0B; pelmiaTh 324241 C PEATbHBIMU JaHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CUCTEMATH3aLUs

20

[ToBTOpEHUE
OCHOBHBIX NOHATHUH
U METOJIOB KypCOB
5 1 6 KJ1accoB,
000011IeHIE

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJbHBIE, LIEIIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEIbHbIE
4KCia, OOBIKHOBEHHBIE U IECSITUYHbIE IPOOU, BBHITTOJIHSTh
npeoOpa3oBaHus YHCE U BbIPAKEHUH.

Bri0upaThs c1oco0 cpaBHEHMS YHCEIN, BBIYUCICHHM,




U CUCTEMAaTHU3AIIUA
3HAHUU

NPUMEHATH CBOICTBA apuPMETHUECKHUX JCHCTBUI

JUISl pallMOHAIN3alH BBIYMCIICHHUM.

PemaTe 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JUUIS peLICHUs 3a1a4 U3 IPYrux
MIPEIMETOB.

PemaTp 3a1a4u pasHbIMHU clIOCO0aMM, CPABHUBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 3aJa4H.

OcymecTBaAATh CAMOKOHTPOJIb BBIITOIHAEMBIX I€HCTBUM
Y CaMONPOBEPKY pe3yJibTaTa BIYMCICHHM

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HHOACHHUTEJIBHASA 3AIINCKA

AnreOpa sIBIIsIETCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa o0ecmeurBaeT M3y4YeHUE JPYTuX AUCLUUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK
¥ TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOAOJIKEHUsT 00pa3oBaHUs
U B IOBCEJHEBHOM >KH3HU. Pa3BuTme y 0Oy4arolMXCsi HAy4YHBIX MPEACTABICHUI
O TPOUCXOXKIECHUU M CYIIHOCTH aireOpamyeckux aOCTpakiiuii, croco0e OTpa)KeHUs
MaTeMaTUYECKOM HAyKOW SIBJICHHN U TMPOIECCOB B NPUPOJE U OOIIECTBE, POIHU
MaTEMaTHYECKOT0 MOJICTHUPOBAHUS B HAyYHOM MO3HAHWM U B MPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHUS M KAueCTB MBIIUICHHUS, HEOOXOIUMBIX
JUIS aJlaliTallii B COBpEMEHHOM Iu(ppoBoM obiiecTBe. M3yueHue anredpsl o0ecrneunBaeT
pa3BUTHE yMEHHS HaAOII0IaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIICHUSI, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JICHCTBUSL W BBIBOIBI, (OPMYyIMpOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrieunBaeT Pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS] OO0yYalOMUXCs: OHM HCIOIB3YIOT
JICNyKTUBHBIE W WHAYKTHBHBIE PpAacCCyXIEHHUs, O0O0OIIeHHEe U KOHKPETHU3AIHIO,
abcTparupoBanue u aHajgoruto. O0yueHue anredpe npeanoaaracT 3HaYuTeIbHbIA 00beM
CaMOCTOSITENIbHON JIEATETbHOCTH O0YyYarolUXCsl, MOATOMY CAMOCTOSITEILHOE PEIICHUE
3a]1a4 SIBJISCTCS peau3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00yICHHS.

B cTtpykType mporpammbl y4eOHOTO Kypca «AinreOpa» Aiisi OCHOBHOTO OOIIETro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP>KaTEIbHO-METOJUYECKHE JIMHUU:
«Yucna u BIYUCIIEHU», « ATIre0OpanyecKre BRIPAKEHUs, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkiuny. Kaxmas w3 3TUX colepikaTelbHO-METOIUYECKUX JIMHUN pPa3BUBACTCS
Ha MPOTSDKEHUU TpeX JIET U3YUYESHHs Kypca, B3aUMOJEHCTBYS C APYTUMHU €T0 JTUHHUSIMHU.
B xone nzydenust yueOHOTO Kypca 00yJarommuMcst PUXOAUTCS JIOTUYECKH PAcCyKIaTh,
UCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK. B CBSI3W ¢ 3TUM B MporpaMmy
y4eOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, TPECTABICHHBIC
BO BCEX OCHOBHBIX pa3jieliax MaTEeMaTHYECKOro 0Opa3oBaHMs M CHOCOOCTBYIOIIWE
OBJIAJICHUIO OOYyYaIOIUMHUCS OCHOB YHHBEpPCAJIbHOTO MAaTEMaTHYECKOTO S3bIKA.
ConepxaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YU4eOHOTO Kypca « Anreopay siBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUA «YuCIa U BRIYUCICHUSY CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
M3YYEHHUS] MaTeMaTHUKH, CIIOCOOCTBYET pPa3BUTHUIO Y OOYYarOIIUXCS JIOTHYECKOIro
MBIIUICHHUS,, (OPMUPOBAHUIO YMEHHUS TOJb30BAThCS AITOPUTMAMH, a TaKkKe
MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX [JIsl MOBCEIHEBHOM KHU3HHU.
Pa3BuTtHe moHATHS O 4YHCIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs CBA3aHO
C PalMOHAIBHBIMU ¥ UPPALMOHATIBHBIMU YHUCIaMU, (DOPMHUPOBAHHEM MPEICTABICHUN
O JCWCTBUTEIBLHOM 4YHCIE. 3aBepUICHHE OCBOCHHS YHCIOBOW JIMHUU OTHECEHO
K cpefHeMy 001IeMy 00pa30BaHHIO.



Copepxxanne IBYyX anreOpandeckux JTUHUN — «AnreOpanueckue BBIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOUIHXCS
MaTEeMaTHYECKOT0 armapara, HEOOX0IUMOTO JUIsI PEeIICHUS 33]]a4 MaTeMaTUKH, CMEKHBIX
MpEeIMETOB M TMPAKTUKO-OPMEHTHUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOrO 001Iero
oOpa3zoBaHMsl y4eOHBIM MaTepuaia TPYNIUPYETCS BOKPYT pPalMOHATBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTpUPYET 3HayeHHME MAaTeMaTHKH KaK S3bIKa [JIsi TOCTPOCHUs
MaTeMaTHYECKUX MOJIENIEeH, OTMCaHuUs MPOIIECCOB U SIBJICHUI peaibHOTO Mupa. B 3amaun
oOyueHus anreOpe BXOIAT TakXKe JalbHEHIIee Pa3BUTHE aITOPUTMUYECKOTO MBIIIIICHHUS,
HEOOXOJUMOT0, B YaCTHOCTH, HJSI OCBOCHHsS Kypca HH(OpPMATUKH, M OBJaJICHUE
HaBBIKAMHM JCIYKTUBHBIX paccyknaeHui. I[IpeoOpazoBaHne CHMBOJBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpa)XEHHUs, CIOCOOHOCTEH K  MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanre (QyHKIMOHAIBHO-TpaUUYECKOW JIMHUHM HAILEJICHO Ha TMOJydeHHe
oOyJaromMucss 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIIEW MaTeMaTHUYecKOW MOJAENn
JUIA OMHUCAHMSI M MCCIENOBAaHUS Pa3HOOOPA3HBIX IMPOILIECCOB U SIBJICHUM B MPUPOJIE
u odOmectBe. M3ydyenrne matepuana crnocoOCTBYET Pa3BUTHIO Y OOYyUaOIIMUXCS YMEHUS
MCIIOJIb30BaTh PA3IMYHbIC BHIPA3UTEIbHBIC CPECTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CHUMBOJIMYECKHUE, rpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHKE TIPEACTABICHUN O POJIH
MaTEeMaTHUKHU B Pa3BUTHUHU [TUBHJIN3AIUHN U KYJIBTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax mM3ydaercsi yueOHBIN Kypce «Anredpay,
KOTOpPBIN  BKJIIOYAeT CJIEAYIOIIME OCHOBHBIE pa3fienbl couepxkaHus: «Yucia
U BBIYUCIICHUS», «AJreOpandeckre BBIPAXCHHSI», «YPABHEHHS U HEPABEHCTBAY,
«DYyHKIIN.

OO11ee uncio 4acoB sl U3ydeHus: yueOHoro Kypca «Anredpa», — 306 gacos: B 7

kinacce — 102 gaca (3 gaca B Hemenmo), B 8 kiacce — 102 yaca (3 vaca B HeJIeqi0),

B 9 kimacce — 102 yaca (3 yaca B HEJIEIIO).

COILEPKXAHUE OBYYEHMUAA

7 KIIACC
Yucia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIEC U JIECATUYHBIC, TIEPEX0] OT OAHOU (HOPMBI 3armucH APOOEH
K apyroil. IloHsiTMe palMOHAIBHOTO 4YHUCJA, 3alUCh, CPAaBHEHUE, YHOPSAOYMBAHUE
palMOHANBHBIX 4YHCENl. ApudMeTnueckue ACHCTBUS C palMOHAIBHBIMU YHCIAMHU.
Pemenue 3amay u3 peaibHON MPaKTUKK HA YaCTH, HAa IPOOH.

Cremenp C HaTypaJbHBIM TIOKa3aTelieM: OIpeaesieHne, MpeoOpa3oBaHue
BBIPOKCHUI HA OCHOBE OIPEJCIICHMs], 3amuch Oonbimmx yucen. [IporeHTsl, 3ammch
MPOIICHTOB B BHJE APoOM W 1npoOW B BHAE NPOIEHTOB. TpH OCHOBHBIC 3a/layu
Ha MPOUEHTHI, PEIICHHUE 3a]1a4 U3 PEaTbHON MPAKTHUKHU.

[IprMeHeHne MPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIU HATypabHBIX
YUCEeN.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPsSIMasi 1 00paTHas IPOMOPIIMOHATEHOCTH.



AJlredOpanyecKue BbIPasKeHMsI

[lepeMeHHbIE, YUCIOBOE 3HAYEHWE BBIPAKEHUS C TepeMeHHou. JlomycTumeie
3HaueHUs TepeMeHHbIX. [IpeicTaBieHre 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BHUJIE
dopmynbl. Beruncnenuss mo ¢dopmynam. IIpeoOpazoBanue OyKBEHHBIX BbIpaXKEHHI,
TOXJIECTBEHHO PAaBHBIC BBIPAKEHMUsI, ITpaBuiia MpeoOpa3oBaHusl CYMM U MPOU3BEACHHM,
IpaBujia PaCKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTEIEHU C HATYPaAJIbHBIM MTOKA3aTEIIEM.

Onnowiensl ¥ MHoOrousieHbl. CteneHb MHorowieHa. ClO)eHHe, BbIYMTAHUE,
YMHOXXEHHE MHOroujieHOB. DopMyibl COKpAIIEHHOTO YMHOKEHHS: KBaJpaT CyMMBbI
n KkBaapar pazHocTH. Dopmyna pa3HOCTH KBajapaToB. PasznoikeHne MHOTOWIEHOB
Ha MHOKUTEJIH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBWia NpeoOdpa3oBaHUs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
pelIeHNnEe JIMHEMHBIX YypaBHeHUU. COCTaBJIEHHWE YPABHEHUM M0 YCIOBUIO 3a/a4H.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHE C JIByMs NEepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JUHENHBIX YpaBHEHUH C IByMsI IEpeMEeHHbIMU. PellleHne cucteM ypaBHEHHI ciocoOoM
MMOACTAaHOBKU. [ [puMepsI peneHns: TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHUI.

DYyHKIUHA

Koopannara Touku Ha npsimoi. YuciioBble TpoMeKyTKU. PaccTosiHue Mmex 1y 1ByMs
TOYKaMHU KOOPJIAWHATHOW MPSAMO.

[IpssmoyronbHas cucrema koopauHatr, ocu OX u Oy. Abcimucca u opuHaTa TOYKA
Ha KOOpAWHATHOW TmiockocTu. [Ipumepsl rpadukoB, 3amanabix (popmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkiuu. 'padux dynkuun. CBoiicTBa
bynkuuid. Jluneiinas ¢yuknus, ee rpaduk. ['padux ¢pynkinum y = |x|. I'paduyeckoe
pelLICHUE JUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.

8 KJIACC
Yucsia 1 BBIYUCICHUS

KBanpatusiit kopenb u3 uncia. [lonstue 06 uppanuoHaibHOM unciie. JlecaTuunsie
MPUOJIMOKEHUST HUppalMOHAIBHBIX Yucen. CBolcTBa apu(METUYECKUX KBAJIPATHBIX
KOpHEH U MX MPUMEHEHHE K TPeoOPa30BaHUIO YUCIIOBBIX BHIPAKECHHUIN U BHIYUCIICHUSIM.
JlerCTBUTENIBHBIC YHCIIA.

CrenieHs € 11eJIbIM TTOKA3aTeNieM U €€ cBorcTBa. CTaHIapTHAs 3alUCh YHCIIA.

AJiredOpanyecKue BbIPasKeHUsI
KBagpaTHblii TpexusieH, pa3joXKeHHe KBaJpPaTHOTO TpeXuwieHa Ha MHOXKHUTEIH.
Anrebpanyeckast Jpodb. OCHOBHOE CBOMCTBO anredpanyeckoit Apodu. CrnoxeHue,
BBIUMTAHNE, yMHOXKCHUE, JICTICHHUE anreOpanveckux Apo0eit. ParrioHabHbIe BBIPaKEHHS
U UX IIpeoOpa3oBaHue.



YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMmysa KOpPHEHW KBaApaTHOTO ypaBHEHHS. Teopema
Buera. Pemienvne ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenime
JIpOOHO-paIMOHAIbHBIEC YPABHEHHUS.

I'paduaeckass wHTEpHIpeTansi YpaBHCHHWA C JBYMS IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPABHEHUH C ABYMS NIEpPEMEHHBIMHU. [ [puMephI pelieHrs CUCTEM HEJTMHEUHBIX
YPaBHEHHI C IBYyMs IEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a/1a4 aIreOpandeckuM criocoooMm.

HucnoBble HEpABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOW TNEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBeHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOM MepeMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynxuuu. O6nacTh omnpeAeneHUus U MHOXKECTBO 3HAUEHUH (PYHKIIUU.
CnocoObl 3agaHust PYHKITHA.

I'padux pyHkumu. Urenue cBoicTB pyHKIMM 1o ee rpaduky. [Ipumeps! rpagukos
(yHKUMNA, OTPaXKaroLUX peabHbIE MPOLECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO IPONOPLIUOHATIEHBIE 3aBUCUMOCTH,
nx rpapuxn. Oynkiun Y = X2,y = X3, y =Vx, y=|x|. I'paduueckoe pernenue ypaBHeHuit
Y CHCTEM YPaBHEHUM.

9 KJIACC
Yuciia 1 BHIYUCICHUA

PaunoHanbHbple 4uMCa, UpPpaLMOHAIbHBIE YHUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsITUUHbIe TpoOu. MHOXKECTBO AEMCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCHIA KAaK
OecKOHEUHbIE JecATUYHbIE JApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXAY
MHOKECTBOM JIEICTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHeHME IeHCTBUTENBHBIX YHCeN, apuMETHIECKUE TEUCTBUS C NEUCTBUTEIbHBIMU
YUCIIAMH.

Pa3smepsl  OOBEKTOB  OKpYXXAlOIIEro  MHUpa, JJJIATEIBHOCTh  MPOLECCOB
B OKPYXAaIOIlIEM MUDE.

[Ipubnu>keHHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTH MpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yIbTaTOB BEIYUCICHUN.

YpaBHeHUS ¥ HEPABEHCTBA

JImneriHoe ypaBHeHME. PelieHwe ypaBHEHHM, CBOASAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHMM, CBOASAIIMXCS K KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. IIpumepbl pelIieHMs YpaBHEHUN TPETbEM M UYETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKHUTEIIN.

Pemenne npoOHO-pallMOHANBbHBIX ypaBHEHM. PeleHne TEKCTOBBIX 3anad
anre0pandecKuM METOJIOM.



VYpaBHeHHe C JByMsl TEpeMEHHbBIMH U ero rpaduk. Pemenuwe cucrem AByx
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU. Pellienne cuctem AByX ypaBHEHHM, OJHO
U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOPOM creneHu. I'paduueckas MHTEpHpeTaLUs
CHUCTEMBI YPAaBHEHHU C IBYMS IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a/1a4 alNreOpanaecKuM CIiocoOoOM.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenue cucrem
JTUHEHHBIX HEPABEHCTB C OJHONM mepemMeHHoi. KBanpaTHbie HepaBeHcTBa. | padruaeckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DYyHKUMH
KBanpatuunas ¢pynkuus, ee rpaduk u ceoiictsa. [lapadoia, KoOOpAUHATHI BEPIIUHbI
napabosbl, 0Cb CHMMETPUHU MapadOJIbI.
o k _
Ipabuxu  ¢ynximit: y= kx, y= kx+b, y= -, y= x3,y = VX, y = |x|,
X
Y UX CBOMCTBA.

YucJioBbIC 10CIEA0BATEIHHOCTH U IIPOTrPecCUM

[loHATHE YHCIIOBOM  IOCHEAOBATEIBHOCTH. 3aJaHUE  IOCIIEIOBATEIBHOCTH
peKyppeHTHOH (opmyioi U popmyJioil N-ro yieHa.

Apudmernueckas U TreoMerpuueckas nporpeccuu. Dopmyiel N-ro  dieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuid, CyMMbI NIEPBBIX N YJICHOB.

N3o0pakeHne 4ieHOB apupMEeTUUECKON U TE€OMETPUUECKON TTPOTPECCH TOUKaMU
HAa KOOpPJWHATHOW IJIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAIbHBIM POCT. CIIOXKHBIE
IIPOLICHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS TMPOTPAMMBI y4eOHOTO Kypca «Amredpa»
K KOHITy oOy4eHus B 7 KJjacce.

Yuciia v BbIYUCTICHUS

BrImonHATE, coueTasi yCTHBIE M MUCHbMEHHBIE TIPUEMBI, apu(METHIECKIE TeHCTBUS
C pallMOHAILHBIMU YUCIIAMHU.

HaxoauTh 3Ha4eHMs YUCIOBBIX BRIPAXKEHUM, IPUMEHSITh pa3HOOOpa3Hble CIOCOOBI
Y MIPUEMbl BBIYUCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COEPKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIC JPOOHU.

[lepexoauts OT oaHON (OPMBI 3amMCH YUCENd K Jpyrod (mpeodOpa3oBbIBATH
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHMBATh U YIIOPSIIOYMBATH PAIIMOHATIbHBIE YHCTIA.

OKpyTrsTh yucna.

BbINONMHATE NMPUKUIAKY U OLEHKY pe3yibTaTa BBIYUCICHUH, OICHKY 3HAaYCHH
YUCJIOBBIX BBIpAXKEHUN. BBIMONHATL NEUCTBUS CO CTENEHSIMU C HaTypajlbHBIMU
MTOKA3aTEISIMHU.



[IpuMeHATh TPU3HAKK NEITUMOCTH, Pa3IOKCHHE HA MHOXHUTEIH HATypaJbHBIX
YHCEIl.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3aa91, CBSI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOIOPIIMOHAILHOCTRIO  BEJIUYUH, MPOICHTAMH, HHTEPIPETUPOBATh PE3YIbTaThI
pEIICHUS 3a/1a4 C YYeTOM OIPaHMUYCHHUM, CBSI3aHHBIX CO CBOMCTBAMM pPacCMaTPHBAEMBIX
OOBEKTOB.

AJiredOpanyecKue BbIPasKeHUsI

Hcnonb3oBarh anreOpandyeckyr0 TEPMHHOJOTHUIO U CHUMBOJUKY, MPUMEHSThH e€e
B IIPOIIECCE€ OCBOEHUS yueOHOTO MaTepHaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAXXEHUM TMPU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoinonaaTe mpeoOpa3oBaHUsl I1IEJIOT0 BBIPAKEHHUS B MHOTOYJIEH MPUBEICHUEM
MOA0OHBIX CIaraeMbIX, PaCKpbITHUEM CKOOOK.

BpINOMHATS YMHOXEHHE OJHOYJIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymiecTBIATh Pa3i0oKeHUE MHOTOWICHOB HA MHOXKUTEJN C TTOMOIIbIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKH ClIaraeMbIX, NpPUMEHEHUs GOpMy
COKPAIIIEHHOTO YMHOKEHHSI.

[IpumensaTy mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3IUYHBIX 3a/1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonbp30oBaTh  CBOMCTBA  CTENEHEM €  HATYpAJIbHBIMU  IOKA3aTEJSIMU
JU1sl TpeoOpa3oBaHus BBIPAXKEHUM.

YpaBHeHUS ¥ HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS C OAHOM IEPEMEHHOM, TPUMEHSS IPABUJIA IIEPEX0/1a
OT MCXOJHOIO YpPaBHEHHUs K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABIAETCA T YUCIO
KOPHEM yPaBHEHUS.

[IpumensaTy rpaduyeckue METONbl MPHU PEIICHUH JIMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TonGupath mpuMepsl Hap YKcen, SIBISIOUIMXCS PeIICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOTO ypaBHEHHUS C JIBYMS
MePEMEHHBIMHU, TOJIL3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHCHHUS.

Pemars cucteMpl IByX IMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU, B TOM YHUCJIE
rpaduyecku.

CocraBnsaTe 1 pemiaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUIN
[0 YCJIOBHUIO 33Ja4yd, HHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadu
IIOJIy4YE€HHBIN pEe3yJIbTaT.

DYyHKUIMHA

N300paxkath Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3alUCHIBATH YHUCJIOBBIE IPOMEKYTKU
Ha anre0panveckoM si3bIKe.



OTmeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 33/IaHHBIM KOOPAMHATAM, CTPOUTD
rpaduku nuHeHbIX QyHkumid. CTpouth rpaduk QyHKINU ¥ = |x|.

OnuceiBaTh ¢ NOMOIIBIO (PYHKIMIA W3BECTHBIE 3aBUCUMOCTU MEX/Y BEINYMHAMMU:
CKOPOCTh, BPEMsI, pacCCTOSHUE, 11€HAa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMsl, 00beM paboTHI.

HaxoauTs 3HaueHue pyHKIMH 1O 3HAYCHUIO €€ apTyMEeHTa.

[lonnmarp rpaduueckuii cmoco0 TMpeAcTaBleHUS W aHaidu3a UHGOpPMAaIUH,
U3BJIEKaTh M WHTEPIPETUPOBATh MH(GOPMALMIO U3 TpaUKOB pealbHBIX IPOLECCOB
Y 3aBUCUMOCTEH.

[IpeameTHbIe pe3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOrO Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucsia 1 BbIYUCIEHUS

Hcnonb30BaTh HayalbHBIE MPEJICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCEI
JUIsl CPaBHEHMS, OKPYTJICHUS M BBIYUCICHUMN, W300pa)kaTh JIEUCTBUTEIbHBIC YHUCIA
TOYKaMH Ha KOOPJIUHATHOMN NPSIMOM.

[IpumensaTe moHSATHE apUPMETHUUYECKOTO  KBAAPATHOTO KOPHS, HAaXOAUTh
KBaJ[paTHbIE KOPHHU, WCIOJIb3ysl TPU HEOOXOAUMOCTH KAJIbKYJISITOP, BBIIOIHATH
peoOpa3oBaHus BRIPAKECHUM, COJEpKaIIUX KBaJIpaTHbIE KOPHH, UCIOJb3Yysl CBOMCTBA
KOPHEH.

Ncnonb3oBaTh 3amnucu OOJIBIIMX U MaJIbIX YUCEJ C TIOMOIIBIO IECATUYHBIX ApoOeit
u crerenei yucna 10.

AJiredpanyecKue BbIPaKeHHUS

[IpuMeHSTh TOHSATHE CTETICHU C LIEJILIM TTOKa3aTeIeM, BBITIOJIHATH TPeoOpa3oBaHus
BBIpAKEHUMN, COACPIKAIIMNX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

BhITIONHATE  TOXKJECTBEHHBIE TMPEOOpa3oBaHWs  PAlMOHAIBHBIX  BBIPAKECHUN
Ha OCHOBE IMPaBWJI JEHCTBUHN HAJl MHOTOUYJICHAMU U aJITeOpandecKUMH APOOSMH.

PacknanpiBaTh KBaApaTHBIM TPEXUJICH HA MHOKUTEITH.

[IpumensTr TpeoOpa3oBaHUsS BBIPAKCHUM JJISI  PEUICHUS PA3NIUYHBIX 33134
13 MAaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemwars sMHENMHBIE, KBaIpaTHBIE YpPAaBHEHUsS W paLMOHAJIBHBIC YpPaBHEHUS,
CBOJSIILIECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IEPEMEHHBIMU.

[IpoBoauTe mpocrenme uccieloBaHus YPaBHEHUNW U CUCTEM YPaBHEHUN, B TOM
qyclie C MPUMEHEHHEeM TpaduyecKuX NpPeACTaBICHUN (yCTaHABIMWBATh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELLICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

IlepexonuTh OT CIOBECHON (POPMYJIUPOBKH 3a/1auM K €€ anreOpanyeckoil MOoJenu
C IIOMOIIBIO COCTaBJICHUS YPABHEHHs WIM CUCTEMBl YpPaBHEHUN, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN pe3yJIbTar.



HpI/IMCHHTI) CBOMCTBA YHMCIOBBIX HCPAaBCHCTB AJIA CpaBHCHHA, OLOCHKH, PCIIATDH
JIMHCHUHBIC HCPABCHCTBA C OI[HOﬁ HepeMeHHOﬁ N X CUCTCMbI, JaBaTb rpa@n%crcyfo
HIUIIOCTPALMIO MHOKCCTBA pCIHeHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DYyHKUMHU
[lornmath M UCHONB30BaTh (PYHKIMOHAIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUSA), ONPEACNATh 3HaueHHe QYHKIUH 10 3HAYEHUIO
apryMeHTa, OINpeIeTsATh CBOWCTBA (DYHKIIUU 1O €€ TpaduKy.
Ctpouts rpa@uKu 3IeMeHTapHBIX (PYHKIUN BUAA:
y=_,y=x% y= x3,y = VX, y = |x|, onuceBaTh CBONCTBA YNCIIOBON (DYHKIHH
X

1o ee rpaduky.

[IpeameTHBIC pE3yJbTAaTHl OCBOCHHUS TPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kiacce.

YucJia ¥ BbIYHCIEHUS

CpaBHHMBATH U YHIOPAIOYMBATH PAIMOHAIBHBIE M UPPALTMOHAIIBHBIC YUCTIA.

Breimonuars apudmernueckue NEUCTBUS C pPAMOHAIBHBIMU YHCIAMH, COYETas
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCICHUS C WPPAUUOHAIBHBIMU
YHCJIaMU.

Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTeIsIMA U KOPHEU, BBIUMCIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriiiTh  I€UCTBUTEIBHBIE YHWCIA, BBINOJHATH NPUKUIKY  PE3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs M HEPABEHCTBA

Pewars nuHelHbIE M KBaJpaTHBIC YPAaBHEHUSA, YPABHEHUS, CBOMSAIIMECA K HUM,
MpocTellne ApoOHO-pallMOHAIbHBIE YPaBHEHMUS.

Pemrars cucTeMbl IByX JTMHEHHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JIUHEWHBIM.

Pemarp TeKCTOBBbIE 3a1auu anreOpaudeckuM CIIOCOOOM € MOMOIIBKO COCTaBIICHMUS
YPAaBHEHHMS WM CUCTEMBI JBYX YPABHEHUM C ABYMs IIEPEMEHHBIMU.

IIpoBoauTh MpOCTENUIINE UCCIECAOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
quclie C MpPUMEHEHHEeM TIpaduyecKuxX NpeacTaBlIeHUN (yCTaHaBIMBaTb, HUMEET JIH
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarts nuHeliHble HEpABEHCTBA, KBaIpaTHbIC HEPABEHCTBA, H300paKkaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.

Pemate crucTeMbl JTMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAOIIME
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaThb PELICHUE CUCTEMbl HEPABEHCTB HAa YMUCIOBOMN
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA IPU PEILIEHUN PA3JIMYHBIX 33/1a4.



DOYyHKIUU
Pacno3naBate (QyHKUIMHM W3Yy4YeHHBIX BHUJOB. [lOKa3bIBaTh CXEMaTUYECKU
pacrojoXeHue Ha KOOPAWHATHOW IUTIOCKOCTH rpadukoB ¢yHkimii Bupa: y = kx,

y=kx+b y= f, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucumocTH
X

OT 3HaYeHUN KOA(P(HUIIMEHTOB, ONIMCHIBATH CBOMCTBA (DYHKIIUH.

Crpoutb W H300pakaTh CXEMAaTUYECKW TpapuKyd KBAJIpaTHUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX Tpadukam.

PacnioznaBath KBajgpatuuHyro (GyHKIUIO 10 (opmyse, NPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIMN U3 PeaTbHOM XU3HU, (DU3UKH, TCOMETPHUH.

YucioBbIe MOC/I€10BATEIBHOCTH U IPOrPecCUm

Pacnio3naBaTh apuMeTHUECKYI0 U T€OMETPUUYECKYIO MPOrPECCUH TP Pa3HbIX
croco0ax 3agaHusl.

BbINOTHATE BBIYMCIEHUS C UCTIONBb30BaHUEM (OPMYJI N-TO WieHa apu(pMeTHIECKOM
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N WICHOB.

N300paxaTh 4ieHbl HOCIEA0BATEIBHOCTH TOUKAMH HAa KOOPAMHATHON MJIOCKOCTH.

Pemate 3aga4n, CBSI3aHHBIE C YHCIOBBIMM IIOCIIEIOBATEIBHOCTSMH, B TOM YHUCIIE
3aJ]auu U3 peajbHOM KU3HU (C UCIOIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUI).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paznena |[KoiaumdecTtBo OcHoBHOE OcCHOBHBIE BUJIBI IEATEILHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Yucna v BBIYNCIICHHUS. 25 [lonsiTne CucreMaTu3upoBaThb M 000ralaTh 3HAHUS
PanyoHaneHbIe yncaa paloHaNbHOIO YUCHA. | 00 OOBIKHOBEHHBIX U JECATHUUHBIX IPOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, TPe0oOpPa30BHIBAS
JNENCTBUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSAI0YNBAHUE
PaAlMOHAIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHBIM
TOKa3aTeJIEM.
Penienne 0CHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLIEHTHI

W3 peAUTbHOU
MIPAKTUKH.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOKHUTEIN
HaTypaJbHBIX YHCEIL.
PeanbHbie

OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B 0ECKOHCUHYTO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0OpPa3HbIE CIIOCOOBI M IPUEMbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BLIPAKEHUI],
coJiepKalinx OOBIKHOBEHHBIE U IECATUYHBIE POOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTD
BbIpaKeHUE K PopMme, Hanbosee y1I00HOU /ISl BBIYUCIICHUH,
peo0pa3oBbIBAThH APOOHBIC BHIPAKCHHS HA YMHOXKEHUE

U JIeTICHUE NECITUYHBIX APOOEH K IEUCTBUSIM C IETBIMH
YHUCJIAMHU.

IIpuBOAUTH YHC/IOBBIE H OYKBEHHbIE IPUMeEPbI CTCTICHU
C HATypaJIbHBIM TMOKa3aTeseM, OOBSICHSS 3HAUCHUS
OCHOBAHMS CTETICHU M MOKa3aTeNsl CTETICHH, HAXOUTh
3Ha4YeHUs cTeneHel Buaa a" (a — mo0oe paroHaAIbHOS
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).

IloHUMATB CMBICIT 3aMUCH OOJIBIIIUX YUCET C TIOMOIIHIO




3aBHCUMOCTH. [IpsimMast
1 oOpaTHas
POTIOPIIMOHATILHOCTH

JECATHYHBIX Ipo0eit u cteneneii uncna 10, npuMeHATH X
B PEAJbHBIX CUTYyAIHIX.

IIpumeHsITH TPU3HAKY IETUMOCTH, PA3I0KECHHS Ha
MHO>KUTEJIA HATypPaTbHBIX YUCEIL.

Pemiath 3a1a4m Ha 9aCTH, IPOLICHTHI, POTIOPIIHH,

Ha HaXOKJEHHUE IpoOH (IIPOLEHTa) OT BEIMYUHBI U
BEJIMYHUHBI IO €€ IPOoOu (MPOIIEHTY), TpoOH (MPOIEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoanTh, pazdéupaTh, ONEHUBATH PATUYHBIC PEIICHHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 3a/1a4.

Pacnio3HaBaTh M 00bSACHATH, OIIMPASICh HA OIPEIEICHMUS,
IPSIMO TIPOTIOPIIMOHATIBFHBIE U 00OPAaTHO MPOMOPIIMOHAIBHEIC
3aBHCHUMOCTH MEX/y BeTMYMHAMU; PUBOIUTH MPUMeEPbI
3THX 3aBUCUMOCTEN U3 peaNbHOr0 MHUpa, U3 IPYTUX YUEOHbIX
PEIMETOB.

Pemath npakTHKO-OpUEHTHUPOBAHHBIE 33/1a4M HA APOOH,
IOPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLHUOHATIBHOCTH,
IPONOPIUU

AnreOpanueckue
BBIPKCHUS

27

bykBeHHBIE
BBIPAKEHUSI.
IIepemenHbIE.
Honyctrmslie
3HAYEHUS
NIEPEMEHHBIX.
DopMyIIbI.
[TpeobpazoBanue

Ogaanerhb anreOpanvdeckoil TePMUHOIOTHEH U CHMBOJIUKOMH,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YueOHOTro MaTepuaia.
HaxoauTs 3HaueHNs1 OYKBEHHBIX BBIPAKEHUHN MPU 3aJJaHHBIX
3HAYCHUSIX OYKB; BBITIOJIHITH BRIUUCICHUS IO OPMYIIaMm.
BoInosHATH npeoOpa3oBaHus 11EJI0T0 BRIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJJOOHBIX CIaraeMbiX,
PaCKpBITHEM CKOOOK.

BbINOJHATH YMHOKEHHE OJTHOUYJICHA HA MHOTOYJICH




OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y TIPUBEJICHHE

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTEIICHU
C HATypaJIbHBIM
TOKa3aTesIeM.
MHOro4JIEHbI.
Cnoxxenue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMyIbI
COKpAaIIIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOYJICHA Ha MHOTOWICH, HPUMEHATh (DOPMYIIbI
KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBJIATH Pa3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEN
IIyTE€M BBIHECEHHUS 3a CKOOKH OOLIET0 MHOXKHUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAAPaToB, (popmyn
COKpAILIEHHOTO YMHOKEHHS.

IIpumensiTh NpeodbpazoBaHNE MHOTOUWICHOB ISl PELICHHUS
Pa3IMYHBIX 33]1a4 U3 MaTEMATUKH, CMEKHBIX [IPEAMETOB,
U3 PEabHON MPAKTHKU.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMATUKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
YpaBHEHU,
PaBHOCHJIBHOCTD
YPaBHEHUM.
JIunelinoe ypaBHEHUE
C OJIHOM EPEMEHHOM,

Pemiarp nmuHeliHOE ypaBHEHUE C OJHOM ITEPEMEHHOM,
NPUMEHSAS MPABUJIA [IEPEX01A OT UCXOAHOTO YPaBHEHUSA

K PaBHOCUJIBHOMY €My 0oJiee MpOCTOro BUA.

IIpoBepaATs, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YpaBHECHUS.

IHoa0upaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PELIEHUEM
JIMHENHOT0 YPABHEHMUS C IByMS IEPEMEHHBIMU.




pelIECHNE JIMHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 C MOMOUIBIO
YpPaBHCHUM.

JIuneiliHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema AByx
JIMHENHBIX YPAaBHEHUN

CTpouThb B KOOPAMHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSCh TpauKom,
NPUBOAMTH IPUMEPbI PEUICHUS YPABHEHUSI.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHECHUMN
C ABYMsI IEPEMEHHBIMHU.

CocraBJisATh U pemiaTh YPABHCHUE WUITA CUCTEMY
YPaBHEHHUM I10 YCIIOBUIO 3aa41, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4 MMOJTYYEHHBIN
pe3yabTaT

C AByMs
IIEPEMEHHBIMU
Koopaunate! u rpaduku. 24 Koopannara Touku MN300paxkaTh HA KOOPAUHATHOMN MPSIMOM TOYKH,
OyHKIMN Ha npsAMOW. UUCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIYYH, OTPE3KH,
ITPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aIreOpanvyeckoM s3bIKe.

Paccrosiaue mexnay
JBYMsI TOUKaMU
KOOPJWHATHOU
MIPSIMOU.
[IpssmoyronbHas
CUCTEMAa KOOpIUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmyamu.
Yrenwne rpaduxon

OTMeuaTh B KOOPAMHATHOI MJI0CKOCTH TOYKU

10 33JIaHHBIM KOOPANHATAaM; CTPOUTH IPAPUKU HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOpMYyJIaMH, B TOM YHUCIIE

C MOMOTIIBIO ITUGPOBBIX JTAOOPATOPHIA.

IIpuMeHsITH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH Tpadrueckuii Criocod mpecTaBICHUS
Y aHaJIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(GOPMAIIHIH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GYHKIIMOHATLHOW TEPMUHOJIOTHEH.

Pacno3naBathb juHelHYI0 QyHKIMIO Y = KX + b,
ONMUCHIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAYCHUH




peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GhyHKIMH.
['paduk pyHKIINH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHkIus.

ko3 uimeHToB K u b.

Ctpouth rpaduku jivHeitHON QyHKIMYU, QyHKIMHA Y = | X |.
Hcnoab3oBaTh HU(POBLIE pecypehl 11 TOCTPOCHUS
rpadukoB GYHKIMI U U3yUEHHUS UX CBOMCTB.

IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B peaJbHBIX MPOIIECcCaX U SBICHUSIX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUE Bp10upaTh, IPUMEHSATH OLIEHUBATH CIIOCO0OBI CPABHEHUSA
OCHOBHBIX MOHATUI qucesl, BEBIYUCIICHUH, TpeoOpa3oBaHU BhIPAXKEHUM,
Y METOJIOB Kypca pelieHust ypaBHEHUH.
7 xnacca, 00001IeH e OcyumecTBJIASATh CAMOKOHTPOJIb BBIIOTHAEMBIX I€HCTBHIMA
3HAHUU Y CaMOIIPOBEPKY pE3ybTaTa BEIYUCICHUM,
npeoOpa3oBaHUi, MOCTPOCHUH.
Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSITh
MaTeMaTH4YecKre 3HAHUSA JIJIsl PEIICHUs 3a1a4 U3 APYTux
MPEIMETOB.
Pemiath TekcTOBBIE 32/1a4H, CPABHUBATDH, BLIOUPATH
CNocoObl pelIeHus 3aaun
OBILIEE KOJIMYECTBO 102

YACOB I10 I[TPOTPAMME




8 KJIACC

HaunmenoBanue paznena |KonuyecTBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 9JacoB coJiepKaHue

Uucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbIil KOpEHb DopMyTHPOBATH ONpPeAeJIeHHe KBAIPATHOIO KOPHS

KBaaparHbie KOpHH u3 yucna. [lonsarue U3 4Kciia, apu(pMETHIECKOro KBaJApaTHOIO KOPHSL.
00 HppalOHAIBHOM IIpuMeHsATH onepanuio u3BJIEUECHNUS KBAPATHOIO KOPHS
yucne. JleciTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISATOP.
IPUOITKEHUS OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMHU U
UPpalMOHAIbHBIX JNECATUYHBIMH TPOOSIMH.
quCell. CpaBHMBATBH M YIIOPSAI0YMBATH PALIIOHAIbHbBIE
JlelicTBUTENbHBIC Y UPPalOHAIBHBIE YHCIIA, 3AIIUCAHHBIE C TOMOIIBIO
yucia. CpaBHEHUE KBaJIPaTHBIX KOPHEN.
NENCTBUTENIbHBIX HMcceaenoBaTh ypaBHEHHE X° = @, HAXOJAUTh TOUHBIE
quCcell. U puOIvKeHHbIe KopHu Tipu a > 0.

YpaBHEHHE BUIA
X? = a.
CsoiicTBa
apudmeTrnuecKux

KBaJIPaTHBIX KOPHEW.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS

YU CJIOBBIE KCIIEPUMEHTBHI C UCIIOIb30BAHUEM KAJIBKYJISITOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHICCKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl IPeoOpa3oBaHMUs BEIPAKECHUIA.
BoInoJHATH NPeodpa30BaHuUsl BEIPAXKEHUN, COIEPHKALIUX
KBaJIpaTHbIE KOPHHU.

Bbipa:kaTh nepeMeHHbIe U3 TeOMETPUIECKUX U (PU3NUECKIX
dopmyir.

BbIyucasATh 3HAYEHMS BBIPAKEHHM, COJICPKAIIUX
KBaJIpaTHbIE KOPHH, UCTIOB3YsI TPU HEOOXOAMMOCTH




KaJIbKYJISITOP.
Hcnonb30BaTh B X0/1€ PEILICHUS 3a/1a4 JIEMEHTapHbIE
IIPE/ICTaBIICHUS, CBI3aHHBIEC C MPUOIMKEHHBIMUA 3HAUYCHUSMHU
BEJIUYMH.

3HAKOMHUTBCS C HCTOPHEN pa3BUTHS MAaTEMATUKU

Yuiciia i BEIYUCIICHUS.

CreneHs ¢ HeabIM

®opMyTHpPOBATH ONIpeIeIeHHe CTCIICHH C IISITBIM

CreneHs ¢ UEIbIM [I0KA3aTeJIEM. IIOKA3aTEeIIEM.
MTOKa3aTelIeM CranpapTHas 3anucCh IIpeacTraBiasaTh 3anMCch OOJIBIIUX U MAJIBIX YUCET
qyuca. B CTaHJAPTHOM BUJIE.
Pa3Mepsl 00beKTOB CpaBHHMBATB YKCJIa U BEJIMYUHBI, 3aIIMCAHHbBIC
OKPY’KaroIero Mupa C ucnoJib3oBaHuem crenenu 10.
(OT DyIEMEHTapHBIX Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BUJIE
YaCTHII JUTSI BBIPQXKEHUS pa3MEPOB 0OBEKTOB, TITUTEIHHOCTH
J10 KOCMHYECKHUX IIPOLIECCOB B OKPYIKAIOILIEM MHUPE.
OOBEKTOB), DopMYyJIHPOBATH, 3aAIIMCHIBATH B CHMBOJIMYECKO (popMme
JUTUTETbHOCTD Y WIJIIOCTPUPOBATH NPUMEPAMM CBOVCTBA CTENIEHU
IIPOLIECCOB C LIEJIBIM ITOKA3aTEeIIEM.
B OKpyxatomieM Mupe. | IIpuMeHsiTh cBoiicTBa CTENEHU ISl MPeoOpa3oBaHUs
CBolicTBa CTENIEHU BBIPAKEHUM, COJIEPKALIUX CTEINIEHU C LEJIbIM ITOKA3aTEIIEM.
C LIEJIbIM ITOKa3aTesieM | BbINOJHATHL JeMCTBUSA C YKCIIaMHU, 3alTMCAHHBIMU
B CTaHJApTHOM BHjEe (YMHOXEHUE, ICTICHUE, BO3BEICHUE
B CTEIICHb)
AnreOpanueckue KBangpatubii Pacno3HaBaTh KBaJIpaTHBIN TPEXUWIECH,
BbIpakeHUA. KBagpaTHbIi TPEXUJIEH. YCTAHABJIUBATh BO3MOXHOCTb €r0 Pa3JIOKEHUS
TPEXUIIEH Pasnoxenue Ha MHOYKUTEJIN.




KBaJIpaTHOTO
TpeXuJeHa
Ha MHOXXUTENHN

PaCKJ'laI[I)IBaTb Ha MHOZKHUTECIN KBaI[paTHBIfI TPCXYJICH
C HCOTPpHNIATCIBbHBIM JHUCKPUMHUHAHTOM

AJnreOpanyeckue
BBIPAKCHUSI.
AnreOpanyeckasi Apoob
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Anrebpanueckas
JIPOOB.
Honyctrmslie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIINX

B aJire0panvyecKkue
BBIPAKCHUSI.
OCHOBHOE CBOMCTBO
anreopandecKou
npobu. CokpallieHue
JpOOeH.
Cnoxxenue,
BBIUHTAHHE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanue
BBIPAXCHU,
COJIepIKaITuX
anrebpandeckue
podu

3anucbIBaTh anreOpanyecKyue BbIPAXKEHUS.

Haxoauthb 001acTh onpenesaeHus paiuoHaTbHOTO
BBIPAKCHUSI.

BbINOJIHATH YXCIOBHIE TIOJCTAHOBKH U BHIYUCIATH
3HaY€HHUe JPoOU, B TOM YHUCIIE C TOMOUIBIO KaJIbKYJISATOpPA.
®opMyJIMpPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOU 1 MPUMEHSITh €ro AJid peoOpa3oBaHusl IpOOeH.
BbInoJaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
IIpuMeHsATH Mpeodpa3oBaHUA BIPAKEHUN IS pELLICHUS
3a1ad4.

Broipa:kath nepemennbie u3 Gopmyn (GU3MUECKUX,
r€OMETPUYECKUX, ONTUCHIBAIOLIUX OBITOBBIE CUTYALIUH )




YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS
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KBanpatHoe
ypaBHeHue. Henomnnoe
KBaJIpaTHOE
ypaBHeHue. opmyiia
KOpPHEH KBaJIPaTHOTO
ypaBHeHUs. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIE YPABHECHHUS.

3anucbIBaTH (POPMYJIYy KOPHEH KBaJIpaTHOTO YPABHEHUS;
pelaTh KBaJpaTHbIe YPABHEHUS — MIOJIHBIEC U HETIOJIHBIE.
IIpoBoauTs MpocTeiinue MccjIeI0BAHUA KBaAPATHBIX
YPaBHEHHU.

Pemats ypaBHeHUs, CBOISIIIIMECS K KBaJPATHBIM,

C IOMOIIIBIO MPEe0OPa30BaAHUIN U 3aMEHOUN IEPEMEHHOM.

Pemenue ypaBHeHun, Hao0JropaTh 1 aHAJIM3UPOBATH CBS3b MEXY KOPHSIMHU
CBOASIINXCS 1 K03 (HULIMEHTaMU KBAaIPaTHOTO YpaBHEHHUS.
K KBaJpPaTHBIM. dopmyampoBath TeopeMy Buera, a Takxe oOpaTHYIO -
ITpocreimme npoOHO- | TeopeMy, IPUMEHSATh 3TH TEOPEMBI JIsl pEIICHUs 3a/1a4.
pPalMOHAJIbHBIC Pemath TekcTOBBIE 321a4H aNTreOpanuecKuM CIOCOOOM:
YPaBHEHUS. NEPEXOAUTH OT CIIOBECHON (POPMYIUPOBKH YCIOBUS 3a4a4u
Pemienne TeKCTOBBIX K aJireOpandecKoi MOJIENIN Iy TEeM COCTaBJICHUS YPaBHEHUS;
3a/1a4 C MOMOUIBIO pelaTh COCTaBICHHOE YPABHEHUE; NHTEPIIPETUPOBATH
KBaJpPaTHBIX pe3yJIbTar.
YpaBHEHUU 3HAKOMHUTBCS C HCTOPHUEi pa3BUTHUS AIreOphbI

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHUE Pacno3HaBaTh JIMHENHbBIC YPAaBHEHUS C IByMS

CucremMbl ypaBHEHUN C AByMs NIEPEMEHHBIMU.

NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU

B LIEJIBIX YUCIIAX.
Pewmenne cucreM aByx
JIMHEWHBIX YPaBHEHUU
C IBYMs

CrpouTh rpaduku JTMHEWHBIX YPaBHEHUH, B TOM YHCIIE

HCIOJIb3YS HU(PPOBHIE PeCypChl.

Pasznuuarth napasuiesbHbIe U IEPECEKAIOIIUECS NIPSIMbIE
10 UX YPAaBHECHUSM.

PemiaTes cucTeMsl ABYX JIMHEWHBIX YPAaBHEHUHN C JBYMsI

IIEPEMEHHBIMU MOJICTAHOBKOU U CII0KEHUEM.

Pemarhb npocreninme CUCTEMBI, B KOTOPBIX OJHO




MIEPEMEHHBIMU.
[Ipumeps! pereHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMs
MIEPEMEHHBIMU.
['padmueckas
VMHTEPIIPETALUS
YpaBHECHUS

C ABYMsl
MePEMEHHBIMU

Y CHUCTEM JINHEWHBIX
YPAaBHEHUN C JBYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypPaBHEHUU

Y3 YPABHEHUM HE SIBJIACTCS JIUHECUHBIM.

IIpuBoauTh rpaduuecKyr0 MHTEPNPETALUIO PENICHUS
YPaBHEHUS C IBYMsI IEPEMEHHBIMUA M CUCTEM YPABHEHUU
C IBYMS ITIEPEMEHHBIMM.

PemiaTh TEKCTOBBIE 3a1a4M ANITEOPANIECKAM CITOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtsa
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Yucnossie
HEPABEHCTBA U X
CBOMCTBA.
HepaBenctBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJTHOU
MEPEMEHHON U UX
peuieHue. Cuctemsl

D opMYyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM, J0KA3bIBATH
anreOpanvecku.

IIpuMeHSATH CBOMCTBA HEPABECHCTB B XOJI€ PEIICHHUS 3aa4.
Pemiate TMHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelieHne HEPaBEHCTBA HA YUCIIOBOU MPSMOM.
PemaTh cucTeMbl TMHEHMHBIX HEPABEHCTB, U300paXaTh
pELIEHNE CUCTEMBI HEPABEHCTB HAa YMCIIOBOU IPAMOU




JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOM
Y UX PEIICHHUE.
N3o0paxenue
pELIEHUS TUHEHHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

QyHKIHNN.
OCHOBHBIE NOHATHUS

[TonsiTue pyHKUMN.
OO6acThb ornpeeIeHus
Y MHOECTBO
3HAYEHUN (PYHKIIHH.
CrniocoObl 3a1aHus
byHKUIUH.

['padux pyHKUIMU.
CaoiicTBa QyHKIINH,
UX 0TOOpaxxeHue

Ha rpaduke

Hcnoab3oBath (GyHKIMOHATIBLHYIO TEPMUHOJIOTHIO

U CHUMBOJIUKY.

BoruncasaTs 3HaYeHHs QYHKIMIMA, 3aJaHHBIX

dbopmysiamu (Mpu HEOOXOIUMOCTH UCTIOIB30BaTh
KaJIbKYJISATOP); COCTABJSITH TA0JIMLbI 3HAYeHHIT

byHKIMY.

CrpouTh no ToukaM rpagpukm GyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIMM HA OCHOBE €€
rpauuecKoro NpeICTaBICHuUs.

Hcnoan3oBath (GyHKIMOHAIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccnenoBathb nmpuMepsl rpaMKoOB, OTPAXKAIOLUIUX pealbHbIe
IPOLIECCHI U SIBJICHUS.

IIpuBoAUTH MpUMeEPBHI MTPOLIECCOB U SBJICHUH C 3aJJaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIIbIOTEPHbIE NPOTPAMMBI

JUTSl TOCTpOEeHUs TpaduKoB QYHKIMN U U3yUYEeHHUS]

UX CBOMCTB




QyHKINH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUH.
[Tpumeps! rpadukoB
byHKIHH,
OTpaXKAFOIIIHUX
peajbHbIE MPOIIECCHI.
OyHKIH,
OTTHCHIBAIOIITHE
psAMYI0 U 0OpaTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = X2,

DOyHKIUU

y = x5,y =X,

y =vx, y = x|,
rpaduyeckoe
pellIeHUE YPAaBHEHU I
Y CUCTEM YPAaBHEHUU

Haxoauthb ¢ nomoubio rpadpuka QyHKIIMNA 3HAYCHUE OJTHOM
U3 PACCMaTPUBAEMBIX BEJINYMH 110 3HAYCHUIO APYTOM.

B HecoX)HBIX Ciiydasix BbIPpaKaTh (POPMYJIOM 3aBUCUMOCTH
MEXKy BEJINYNHAMH.

OnuceIBaTh XapaKkTep U3MEHEHHS OAHOW BEJTUYUHBI

B 3aBUCUMOCTH OT U3MEHEHMUS IPYTOM.

Pacno3HaBaTh BU/IbI M3y4aeMbIX QYHKIHII.

Ioka3pIBaTh cCXeMaTHYECKHU II0JIOKEHUE HA KOOPIUHATHOU
II0CcKOCTH TpadukoB GpyHKIUM Buga: Y = X2,y = X3,

y =Vx, y = |x].

HUcnoab3oBath GyHKIMOHAJIBHO-TPaGHYECKUE
NpeACTABJICHUS Ul PELIEHUS U UCCIIEIOBAHUS YPaBHEHUN

Y CUCTEM YPAaBHEHUM.

IIpuMeHsTH HM(POBBIE pecypchl LI TIOCTPOCHUS
rpaguKoB QyHKIHIA

[ToBTOpeHue n 00001ICHNE

IToBTOpEeHue
OCHOBHBIX IOHATUH
1 METOJIOB KYpCOB
7 1 8 KJ1acCcoB,
0000111IeHNE 3HAHUNA

Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YyuCell, BEIUUCIEHUH, TPpeoOpa30BaHUM BEIPAKEHUM, pelIeHUs
YPaBHEHHUH.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOJHSAEMbBIX JEHCTBUI

Y CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCIICHUN, IPe0Opa30BaHui,




ITIOCTPOCHUM.

Pemartsb 3agaum U3 peajibHOM *KU3HU, IPUMEHATH
MaTeMaTHYECKUE 3HAHUS JUIsl pEIICHUs 3a]1a4 U3 JPYTUX
PEAMETOB.

PemaTh TeKkcTOBBIE 32/1a4M, CDABHUBAThH, BHIOUPATH
CIoCco0OBbI PEIICHNA 3a/1a4n

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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9 KJIACC

HaunmenoBanue paznena  |KonuuecTBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Urcrna 1 BEIYUCIICHUSI. 9 Panmonaneueie uncia, | Pa3BuBaThH mpeacTaBJIeHHUs O YUCIIAX: OT MHOXKECTBA
JleficTBUTEBHBIC YKCIIA HppaliOHATLHBIC HATypaJIbHBIX YHCEJI 10 MHOXECTBA ICUCTBUTEIIHHBIX YUCEN.

YHCJa, KOHCYHBIC

1 OCCKOHEUYHBIC
JIECATUYHBIC IPOOH.
MHOX€eCTBO
JIEUCTBUTEIHLHBIX
YHCeTI;
JIENCTBUTEIILHBIE
YHCiIa Kak
OECKOHEYHEBIE
JECATUYHbBIC TPOOH.
B3aumHO o1HO3HAUHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JIECTBUTEIBLHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCETI,
apudMeTUIECKHe

O3HAKOMUTBCH C BO3MOXHOCTBIO MPEICTABICHUS
JEUCTBUTEILHOTO YKCIIa KaK OECKOHEYHON JAECATUUHON
JIpoOU, MPUMEHSATH JICCATUYHbIC MPUOTUKEHUS
palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
HN300paxaTh 1€VICTBUTEIBHBIC YUCIIA TOUKAMHU
KOOPJIUHATHOM MPAMOM.

3annchIBaTh, CPABHUBATH U YIIOPS/A0YUBATH
JICUCTBUTEIIbHBIC YHCIIA.

BbInoIHATH, COYETas YCTHBIE U MUCbMEHHBIE TPUEMBI,
apudmMeTuvecKue 1eiiCTBUS C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJAUThb 3HAUYCHUS CTENICHEU C LEIIBIMU MOKA3aTEIIIMU
Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BBIPAKECHUU.
IHosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICVCTBUTEIBHBIX YUCEI B MPAKTUYECKOU NEATEIIBHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH M [1€J1aTh BBIBO/IbI O TOUHOCTH
MPUOIVKEHUS ACHCTBUTEIIHLHOTO YHCTIA PU PEIICHUU
3a/1a4.

OKpyrJasiTh JEUCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKHAKY PE3YJIbTAaTa BEIYMCICHNUM, OEHKY 3HAUEHUI




JICUCTBUS

C ICMCTBUTEIbHBIMU
YHUCJIaMHU.
[TpubmxeHHoe
3HAYCHHUE BEIIMUHHEIL,
TOYHOCTh
MPUOJIMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u orieHKa

YK CJIOBBIX BBIPAXKECHU.
3HAKOMUTBCS C HCTOPHE pa3BUTUS MaTEMaTHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMMHATH U IPUMEHATH rpauyeckue
YpaBHEHUS C OTHOU Pemenue ypaBHeHuni, MeTOAbI IPU PEIICHUHN YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOAIIMXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1bie 1 IpOOHBIC YPaBHEHUS.
KBanparnoe Pewmiare JiMHeHHbIE M KBAJAPAaTHbIC YPABHCHUS,
ypaBHeHue. Pemienue YpaBHEHUS, CBOJISALIMECS K HUM, ITpOCTEHIINEe ApOOHO-
YpaBHECHUH, palMOHaIbHbIC YPABHEHUS.
CBOIAIIMXCSA IIpeanarars BO3MOXKHbBIE CIIOCOOBI pELIEHUSI TEKCTOBBIX
K KBaJpaTHBIM. 3a/1a4, 00Cy:KIaTh X U PelIaTh TEKCTOBBIE 3a/1a4n
bukBangpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHMUSL. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y YETBEPTOU CTENIEHEN




pasoKeHUEM
Ha MHOKHTEIIH.
Pemenue qpoGHo-
paIMOHaILHBIX
YPaBHEHUM.

Penrenune TekCTOBBIX
3a/1a4 aire0panyecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEHUE ¢ ABYMS
IIEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUM
C ABYMs
NEePEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
['paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPAaBHEHU

C ABYMsI [IEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh 1 IPUMEHSTD IPUEMBI PEIIEHUS] CHCTEMBI
JIBYX JINHEWHBIX YPABHEHUH C IABYMS IIEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJJTHO YPABHEHUE
HE SIBJIICTCS JIUHEHHBIM.

Hcnoan3oBarh GyHKIMOHAIBHO-TpapUUECKUe
IIPEICTABIICHHUS JUIsl PellleHUs] M MCCIeAOBAHUS YPABHEHUI
U CUCTEM.

AHAJIUM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKH YCIIOBHS 3a7]a4M K aJireOpandecKoi MoIesu
MyTEM COCTaBJICHUSI CUCTEMbl YPaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHHI; HHTEPIPEeTUPOBATH
pe3yJibTarT.

3HAKOMUTBCS ¢ MCTOPUEN Pa3BUTHSI MAaTEMAaTUKH




3a/1a4 aire0panyecKum
crocooom

YpaBHEHNU U HEPABEHCTBA. 16 Yucnossle Yurarth, 32aIIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCMOJIb30BaTh
JIuneiinbie JUIs1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh ITMHEHHbBIE U KBAIPaTHBIC HEPABEHCTBA.
C OHOU ITEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAaTh
HEPABEHCTB C OJJHON IIOJIyYECHHBIE PELICHUS.
IIEPEMEHHOU U UX M300paxkaTh perieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHuE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemarsb KBaipaTHBIC HEPABEHCTBA, UCIIOJIb3YS
peuieHue. rpaduyeckue npeacTaBICHuUsI.
I'paduueckas OcBauBaThb ¥ IPUMEHATH HEPABEHCTBA ITPU PEILICHUH
MHTEPIPETALINS pa3IMYHBIX 337a4, B TOM YHCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTHPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKINN 16 KBagparnunas Pacno3naBaTh BUABI U3y4aeMbIX (DYHKIIMIA;

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPIITHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TUIOCKOCTH TpadUuKoB

Gyrkumii Buga: Y = kx,y = kx + b,y = _,y = X%,
X




CUMMETpPHUU NapadoJIbl.

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

_k
y =,

X

y = x,
y = X,
y =vVx,
y = |x|

y = X3,y =4/, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBapaTuyHyIO (yHKIUIO 11O (popmyIie.
IIpuBoaAUTH NPUMePBbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peasbHOM KU3HU, GUBUKH, TCOMETPHH.

BoisaBasaTh 1 00001aTh 0COOCHHOCTH Irpadrka
KBaJpaTUYHOU QPYHKIUU Y = ax? + bx + c.

CTponTh M N300paxKaTh CXeMATHYECKHU rpaduKu
KBaJIPaTUYHBIX PYHKIUH, 3aJaHHBIX (pOopMyTilamMu BUIA
y = axt,y=ax’ +q,y = ax + p?y = ax® + bx + c.
AHAJIU3UPOBATH M IPUMEHSITH CBOMCTBA N3YUYEHHBIX
GbyHKIUI 1715 BX TOCTPOCHUS, B TOM YHCIIE C IIOMOIIBIO

U (POBBIX PECYPCOB

YucioBkie
IOCJIEJIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEIOBATEILHOCTH.
3ananue
NOCIIEA0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyoit

u (popmyIioii N-ro
YJieHa.
Apubmerndeckas

U T€OMETpHUYECKast
IPOrPECCUM.
@opmyJibl N-TO YiIeHa
apudMeTHuIecKon

OcBanBaTh U NPUMEHSITH UHJICKCHBIC 0003HAYCHHSI,
CTPOMTH PeuYeBble BLICKA3bIBAHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCTIeIOBATETTLHOCTH.

AHaIU3UpoBaTh GOpMYITy N-TO YIcHA
MOCIIEI0BATEIHLHOCTH UM PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMU (HOpMyJIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTh B TIOCTPOCHUH
MOCJIETIOBATEILHOCTH, €CJIH BBITTUCAHBI TIEPBBIC HECKOJIBKO
ee YJICHOB.

Pacno3HaBaTh apu(pMETHICCKYIO K TEOMETPHUICCKYFO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aaHusl.




Y TEOMETPUYECKON
IPOTPECCUI, CYMMBI
NEPBBIX N YJIEHOB.
N3o00pakeHue 4ieHOB
apubMeTHUIeCcKOn

Y TEOMETPUYECKOU
MIPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
TJTOCKOCTH.
JInHeHHbIN

Y SKCTIOHEHIINMATbHBIN
pOCT.

CI10HBIE IPOLEHTHI

Pemars 3a1auu ¢ ucnoab30BaHUEM (OpMYJI N-TO WieHa
apu(pMeTHYECKOM U FeOMETPUUYECKOI TPOrpeccuil, CyMMbl
HEPBBIX N YJICHOB.

N300paxaTh WieHbI IOCIEI0BATENBHOCTH TOUKAMHU

Ha KOOPJAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECcCOB U SIBJICHHI

U3 peanbHON KNU3HU, WITIOCTPUPYIOIINE N3MEHEHUE

B apU(PMETUUECKOIN MPOTrPECCUU, B FEOMETPUUECKON
IPOrPECcCUy; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa41 U3 PEaIbHOU
’KU3HU C UCTIOJIb30BAaHUEM LU(DPOBBIX TEXHOJIOTUNA
(9NEeKTPOHHBIX TaOIUIL, TPpadUIECKOTO KaJbKyIsATOpa U T.I1.).
PemaTp 3a1a4u Ha CI0KHBIE IPOLEHTHI, B TOM YHUCJIE
3aJ]a4uM U3 peaslbHOM NMPAKTUKH (C UCTIOIb30BAaHUEM
KQJIbKYJISITOPA).

3HAKOMUTHCS ¢ MCTOPUEH Pa3BUTUS MAaTEMATUKHU

[ToBTOpEHUE, 0000IICHHE,
CUCTEMATH3alig 3HAHUMI

18

Yucna ¥ BEIUMCICHUS
(3amuch, CpaBHEHHUE,
JICHCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIAMHA, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTNOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOKECTBaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUI, TPU PEILICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYyaJIu3HPOBATh TEPMUHOJIOTHIO U OCHOBHbIE
NelCTBHSA, CBSI3AaHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
MIPOCTOE U COCTaBHOE YMCIIA, JETUMOCTb HaTyPAJIbHbIX




OKpYTJIEHHUE,
MpUOIMKEHHE,
OLICHKA; pEILLICHUE
TEKCTOBBIX 3a7a4

quces, MPU3HAKK JeTUMOCTH, 11€J10€ YUCII0, MOYJIb YHCIIa,
OOBIKHOBEHHAsSI M IECITUYHAS JPOOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSI/I0YNBATH

apuPpMETHIECKUM quCIia, MPEACTABISTH YACIa HA KOOPIUHATHOU MPSMOH,
crocoOom) OKPYTJISITh YHUCTIA; BHINOJHATH NPUKHUIKY U OLIEHKY
pe3yJibTaTa BRIYUCICHUH.
PemaTh TeKcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTes npakTuyeckue 3aa4m, COAECpKaIue MPOLEHTHI,
JI0JIN, YaCTH, BBIPAXKAFOIIUE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PACCTOSIHUE, IEHA — KOJIMYECTBO — CTOMMOCT,
00BbeM paboThl — BpeMsI — MIPOU3BOJUTENIBHOCTD TPY/IA.
Pa30uparsb peanbHbie )KU3HEHHBIE CUTYAIlUH,
(opmMyIMpPOBaTh UX Ha A3BIKE MATEMATHUKH,
HAXOJUTHb pELICHUE, IPUMEHSSI MATEMAaTUYECKHI armapar,
UHTEePHPEeTUPOBATH PE3YJIbTAT
Anrebpanueckue OnepupoBaTh NOHATHAMM: CTEIIEHB C LEJIBIM
BBIPAKEHUS noKasarelsieM, apu(pMeTHUEeCKUil KBaJApaTHbII KOPEHB,
(mpeoOpa3oBaHUe MHOTOWIEH, anreOpandeckas Apoob, TOXKIACCTBO.
anreOpanyecKux BbInoJIHATH OCHOBHBIE [1€iCTBUS: BHIOIHATH PACUETHI
BBIPAKECHUM, 1o ¢opMyiam, mpeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOIyCTUMBbIE paroHa bHBIC BRIPAKCHUS U BBIPAXKCHUS C KOPHIMH,
3HAYEHU) peann30BBIBaTh Pa3JI0KEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (HOpMYIT pa3HOCTH
KBaJpaTOB U KBAIpaTa CyMMBbI U pa3HOCTH; HAXOJIUTh




JIOTY CTUMBbIE 3HAYEHUS IEPEMEHHBIX JUIsl TPOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.

MopeanpoBath ¢ TOMOIIBIO (HOPMYJT peasibHbIE MPOLIECCHI
U SIBJICHUS

OyHKINU
(mocTpoeHue,
CBOMCTBA U3YUYEHHBIX
yHKImii;
rpaduyeckoe pereHue
YPAaBHEHUN U UX
CUCTEM)

OnepupoBath NOHATUAMU: QYHKIIMS, TpauK QyHKIUH,
HYJIU (PYHKIIMH, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKH BO3pacTaHus, yObIBaHMs, HAUOOJIbIIIEE

Y HaMEHbBITIee 3HAYCHUS (PYHKITHH.

AHaIM3MpPOBATh, CPABHUBATH, 00CYKAAaTh CBOICTBA
GyHKIMA, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSIMU: TIPsIMAst POTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKIIHS,
KBajJpaTuyHas QyHKIMs, mapabosa, runepoouia.
HUcnonb3oBaTh rpapuku 111 ONPENEICHNUS CBOUCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JIJISl PEIICHUS 33]1a4 U3 APYTHX
y4eOHBIX MPEIMETOB U PeaTbHOM KU3HU; MOJAEJIMPOBATH

C ITOMOTIIbIO TPa(hUKOB PeaTbHBIC TIPOIIECCHI U SBJICHUSI.
Bripaxkars popmysiamu 3aBUCUMOCTH MEXY BEIIMUNHAMU

OBIIEE KOJIMYECTBO
HYACOBIIO ITPOI'PAMME
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3/JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH TMENBbI0 00ECIeYNTh HM3yUYCHHE CBOWCTB W pa3MepoB (uryp, WX OTHOIICHUU
U B3aMMHOE PAaCIOJIOKEHUE, ONMUPAETCA Ha JIOTMYECKYIO, JOKA3aTENbHYIO JIMHUIO.
[leHHOCTh W3y4YEHHS] TEOMETPUUM HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
3aKJII0YAETCS B TOM, YTO OOYYalOIUWCS YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
paccyXIeHus, CTPOUTHb JIOTMYECKUE YMO3aKJIIOYEHUs, JIOKa3blBaTh HWCTUHHBIC
YTBEPKIACHUSA U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKICHUS
«OT TPOTHBHOTO», OTIUYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKIICHHUS.

[lenbto M3ydyeHUS] T€OMETPUU SBISCTCS HCIOJIb30BAHUE €€ KaK WHCTPYyMEHTa
MpU PEIICHUM KaK MaTeMaTUYECKUX, TaK W NPAKTUUYECKUX 3a7ad, BCTPEUAIOIINXCS
B peanbHOM ku3HU. OOyYarONINICS JOKEH HAyYUThCS OMPENEsTh T€OMETPUUECKYIO
burypy, OmMCHIBATH CIOBAMHU YEPTEX WJIM PUCYHOK, HAUTH IUIONIAAh 3€MEJIHHOTO
y4acTKa, pacCyuTaTh HEOOXOIUMYIO JITMHY ONTOBOJIOKOHHOTO Kalens uiu Tpedyembie
pasmepsl rapaxa i aBTomoOuss. [Ipu pemieHun 3agad mpakTUYECKOTO XapakTepa
OOyYaromuiicss y4YUTCSI CTPOUTH MATEMAaTHYECKHE MOJIEIN PEANTbHBIX KU3HEHHBIX
CUTYyallUi, TPOBOAUTh BEIYUCIICHUS U OLICHUBATD MOJTYUYCHHBIN pe3yJIbTar.

BaxxHo momuepkuBaTh CBSI3M T€OMETPUHM C JIPYTUMU Y4YEOHBIMU MpEeIMETaMH,
MOTHUBHUPOBATh HCIOJIL30BaTh OMpPEACICHUS TeOMETPUUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOTYUYEHHBIX YMEHUN B (PU3HKE M TEXHUKE. DTH CBS3U
HauOoJsee sIPKO BUAHBI B TeMaxX «BekTopb», « TpUTOHOMETpUUYECKUE COOTHOIICHUS,
«Meton koopauHat» u «Teopema I[udaropay.

VYuebnniii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3eiibl
conepxkanusi: «['eoMmerpudeckre PUTypsl 1 ©X CBOMCTBAY, «3MepeHne reoOMeTpUIeCcKux
BEIIMUMHY», «JlekapToBbl KOOpAMHATHI HaA TUIOCKOCTHY, «BekTopbl», «/[BrkeHus
mIockocTiy, «IIpeobpazoBaHus OIOOMS.

OO6miee wuucio dYacoB il u3ydeHus ydeOHoro kypca «l'eomerpusi», — 204

yaca: B 7 kimacce — 68 vacoB (2 yaca B Hemenmwo), B 8 kimacce — 68 yacoB (2 yaca

B HEJEN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPXAHUE OBYYEHUA

7 KIIACC

HavanbHble nonsTis reoMerpun. Touka, psiMasi, OTpe30K, Jayd. Yroi. Buael yrios.
BeptukanbHble M cMexHbIE Yribl. buccekrtpuca yrna. JlomaHas, MHOTOYIOJIBHUK.
[TapannenbHOCTh M NEPIEHANKYJIPHOCTD MPAMBIX.



Cummerpuunble ¢Gurypsl. OCHOBHBIE CBOWCTBAa OCeBOM cummerpuu. IIpumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MTOCTPOEHUS ¢ TOMOLIBIO HUPKYJIS U JUHEHKH. TpeyroibHUK. BricoTa,
MeanaHa, OMCCEKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEYroJabHUKU. HepaBeHCTBO TpeyroabHUKA.

CpolicTBa M NpPU3HAKK PABHOOEIPEHHOIO TpeyrojbHUKa. [Ipru3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NPHU3HAKU IAPAVIEIBHBIX NpAMBIX. CyMMa YTIJIOB TpEyroJjbHHKA.
BHemHue yrisl TpeyrojibHUKA.

[IpsamoyronbHblid  TpeyroapHUK.  CBOWCTBO  MeAMaHbl  MPAMOYTOJIBHOTO
TPEYTOJbHUKA, NPOBEICHHOW K TUNOTeHy3e. lIpu3Hakym paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTOIBHBIN TPEYTOIBHUK C YIioM B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OoJIbIIEM yTJie U OOJIbIIEH CTOPOHE TpeyroibHUKA. [leprnennukymnsap
Y HaKJIOHHAsl.

['eomeTpudeckoe MecTo ToUYEK. buccekTpuca yria U CepeuHHbIN NEPIEHANKYIAP
K OTPE3Ky KaK T€OMETPUYECKHE MECTA TOUEK.

OKpy»XKHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBAa. B3anMHOE pacnosioxeHne
OKPY’KHOCTH M npsMol. KacarenpHas M cekymas K OKPYXHOCTH. OKpPY’KHOCTb,
BIIMCaHHAasA B yroJy. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipexyronpHuku. IlapamnenorpamMm, €ro mnpu3Hakd W CBOWCTBA. YacTHbIe
Clly4dau apajuiesiorpaMmoB (MpSMOYTOJIbHUK, pOMO, KBaIpaT), X MPU3HAKU U CBOMCTRA.
Tpaneuusi, paBHOOOKasi Tpamemnusi, ee cBoiWicTBa M mnpusHaku. [IpsMoyronbHas
Tpaneuusl.

Meton yaBoenust meauansl. LlenTpansHas cummetpusi. Teopema @aneca u reopema
O MPOIOPLUUOHAIBHBIX OTPE3KAX.

CpenHue nMHUY TPEYTrOoabHUKA U Tpaneunu. LleHTp Macc TpeyrojibHUKa.

[TogoOue TpeyronbHUKOB, Kod(pduiment mnoxodus. [lpusHaku momobus
TpeyroJibHUKOB. [IpuMeHenne noao0us npu pelieHuy NpakTUYeCKUX 3a/1ay.

CpoiictBa 1iomagaed reoMeTrpudeckux Quryp. DopMynsl IS TUIOMIAIH
TPEYroJIbHUKA, TapauienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE IUIOIIAAEH
MO00HBIX (UTYP.

Bpruncnenne rmomanei TPEyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIJla MpSMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUroHOMETpUYEeCKHE (PYHKIUU YTIOB
B 30°, 45° u 60°.



Brnucanuble ¥ LEHTpalibHbIEC YTJIbI, YTOJd MEXKIY KacaTelbHOW M XOpJOH. YTJb
MEXIY XOpJlaMU U CEKyIIMMU. BriricaHHbIe 1 ONMCaHHbIE YETHIPEXYTOIbHUKU. B3anmHoe
pacmoyio)keHue IBYX OKpyxkHocTed. Kacanme okpyxkHocTel. OOmue KacaTenbHbIC
K JIBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIbI TPUBEACHUS.

Pemenne tpeyronbHHKOB. TeopeMa KOCHHYCOB W TeopemMa CUHYCOB. Perienue
MPaKTUYECKUX 33J1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nogobus. [lonoOre cooTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 IpOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BENECHUH OTPE3KOB
CEKyLIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOayib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALIUU
HaJ BeKTopamMu. PasznoxkeHue BeKTOpa IO JBYM HEKOJUIMHEApPHBIM BEKTOPAM.
Koopaunater  Bektopa. CkalsipHO€  NPOU3BEACHHE  BEKTOPOB, IPUMEHEHHUE
JUTSL HAXOKICHMSI ITTUH U YTJIOB.

JlekapTOBBl KOOPAMHATBl HA IUIOCKOCTH. YPaBHEHUs NPSAMOW M OKPYKHOCTH
B KOOpJAMHATaX, NEPECEUCHHE OKPYKHOCTEH M MNpsAMBIX. MeETox KOOpAMHAT M €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguanHas Mepa
yIJla, BBIYMCIIEHUE JUIMH OyT OKpYykHOcTel. [nomanp kpyra, cektopa, CerMeHTa.

JIBUKEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuu (uryp (3J€eMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIE pE3yJbTAaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Pacmio3naBaTh u3ydeHHBIE T€OMETpUUYECKHE (PUTYPHI, OMPENENISITh MX B3aUMHOE
pacmoyioKeHue, M300pakaTh TeOMETpUUECKHEe (UTYpPBI, BBIMOIHATH YEPTEKH
[0 YyCJIOBUIO 3afauu. V3MepsaATh JMHEWHBbIE W YTJOBbIE BEJIWYUHBI. Pemiath 3amaumn
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

[TpoBoaUTE rpyOYIO OLIEHKY JTUHEWHBIX U YTIIOBBIX BEJIMUMH MIPEAMETOB B pEAIbHOM
KU3HHU, Pa3MEpOB TNPUPOAHBIX OOBEKTOB. PasznmuuaTh pasmepbl ATUX OOBEKTOB
10 HOPSAJIKY BEIUYUHBI.

CtpouTh 4epTEXKH K FEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJb30BaTh IPU3HAKU
U CBOICTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a]a4.



[IpoBOIUTE JIOTMYECKUE PACCYXKICHUS C HCIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[Tonb30BaTbCsl  TNpU3HAKAMHM  PABEHCTBA  IPSAMOYTOJIBHBIX  TPEYTOJILHHUKOB,
CBOVMCTBOM MEJMAHbI, MPOBEACHHON K THIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHHKA,
B PELIEHUH T'€OMETPUYECKUX 3a/1a4.

OrnpenensaTh napauiebHOCTh TPSMBIX C TOMOINBIO YTIJIOB, KOTOphIE 00pa3yeT
¢ HuMHU cekymas. Onpenensars MapauieIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM O TOYEK IAPYTOU MPSIMOM.

Pemrars 3aaum Ha KiieT4aTOM Oymare.

[IpoBOUTH BBIYMCIICHUS M HAXOJIUTh YUCIIOBbIC W OYKBEHHBIC 3HAYCHHS YTJIOB
B TEOMETPUYECKHX 3a/1a4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB
U MHOTOYTOJBbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH TEPECEUCHUU JBYX
MapaJJICIbHBIX NPSMBIX CEKYILEH. PemaTe mpakTHYecKue 3a/1a4i Ha HaX0XKACHUE YTJIOB.

Bnanets MOHATMEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACISTh
OMCCEKTPHUCY yTJia ¥ CePEAUHHBIN MEPIICHIUKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

@opMyIUpOBATH ONPEACIEHUS OKPY>KHOCTA W Kpyra, XOpAbl W JuUaMmeTpa
OKPYXHOCTH, TMOJIb30BaThCsl WX CBOWCTBAMU. YMETh MPHUMEHITH O3TH CBOMCTBA
IIPU PEIICHUY 3a]1a4.

Brnaners noHATHEM ONMMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh
ee neHtp. Iloap3oBaThcs (akTaMH O TOM, YTO OHMCCEKTPHUCHI YTIJOB TPEYTroOJIbHHKA
MIEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEANHHBIE EPIICHINKYJIISIPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp mnoHsiTHEM KacaTelIbHOM K OKPYKHOCTH, TMOJIb30BaThCS TEOPEMOM
0 NEPIECHANKYJIIPHOCTH KacaTeIbHOW U paanyca, MPOBEAECHHOIO K TOYKE KACAHUS.

[Tonp30BaThCA MPOCTEUIIMMU TEOMETPUUECKUMU HEPABEHCTBAMH, MOHUMATh HMX
IIPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHE IOCTPOCHUS C TMOMOIIBIO IUPKYJIsS
U JUHEHUKHU.

[IpeameTHbIC pE3yNbTAaThl OCBOCHUS TMPOTPaMMbl Y4EOHOTO Kypca K KOHILY
oOydenus B 8 kiacce.

Pacrnio3zHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJbHUKOB, UX 3JIEMEHTHI, MMOJIb30BATHCA
MX CBOMCTBaMH IPH PEUICHUH T'€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IMEPECEUCHHs] MEIUaH TPEyrojibHUKa (LIEHTpa Macc)
B PCILIEHUH 3a]1a4.

Bnagere moHATHEM CpelHEN JIMHUM TPEYTOJbHUKA U Tpaleluy, OTPUMEHSTHh WX
CBOMCTBA MpPHU PELICHUU TeoMeTpuueckux 3anad. [lomp3oBartbcsi Teopemon dDareca
U TEOpPEMOW O NPOMOPUUOHAIBHBIX OTPE3Kax, MPUMEHATh UX ISl PELICHUS
MPAKTUYECKUX 3a7a4.



[IpuMeHsATh NpU3HAKU TMOJ00US TPEYroJbHUKOB B PEIICHUH T€OMETPUYECKUX
3aja4.

[Tonb3oBatbess  Teopemoirr  [ludaropa g pelieHUs  FeOMETPUUYECKHX
U MpaKkTHYeCKUX 3a7a4. CTpOUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3aJadax,
CaMOCTOSATENIbHO MPOBOAUTH YEPTEXK M HAXOJAUTH COOTBETCTBYIOLIUE JJINHBI.

Branets NOHATUSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIiia MPsIMOYTOJIBHOTO
TpeyronbHuKa. [lonap30BaTbcsl ATUMU MOHATUSMH JUIA PEIIECHUS MPAKTHYECKUX
3a1ad4.

Boruucnate  (pa3iaudHbIMU - CIOCOOAMM) IUIOLIAAL TPEYTOJbHUKA M IUIOLIAAH
MHOTOYTOJIbHBIX (uUryp (moab3ysch, Iie HEOOXOIUMO, KalbKyJaaTopoM). [IpumeHsTh
MOJIyYEHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

BiianeTs MOHATHUAMM BIIMCAHHOTO U LEHTPAIBHOTO YIJIA, UCIIOIB30BATh TEOPEMBI
O BIIMCAHHBIX YIJIAaX, YIJIaX MEXIY XOpJaMu (CEKyIIMMH) U YIJIe MEXIY KacaTeabHOU
Y XOpAOU MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Biagete MOHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, NPHUMEHSITh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUY 3a/1a4.

IIpuMEHSATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJIEIH
JUIsL  3a7a4  peaJbHOM JKM3HM MW IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHMS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSCh, TAE HEOOXOAMMO,
KaJIbKYJIITOPOM).

[IpeameTHbIe peE3yNbTAaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPHUUECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIBIO
pa3UYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelieHrue MPSIMOYTOIbHBIX
TPEyroJbHUKOBY»). HaxomuTh (C MOMOIIBIO KadbKyJATOpPA) JJIWHBI M YTJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThes (popmyliaMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJACCTBOM  JIJII  HAaXOXKJACHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUECCKUMHU
BEJTUYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HaXOXIACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIIeHHuEe TPEyTOJbHUKOBY), TPUMEHSITh UX TIPU PEIICHUN
reOMETPUYECKHX 3a/1au.

Brnanets moHsTHSIMU TIpeoOpa3oBaHusi MOJ00US, COOTBETCTBEHHBIX JJIEMEHTOB
nono6HbIxX uryp. Ilomp3oBaTbesi cBOMCTBaMU MOJ00MS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIISTH JJIMHBI U HAXOAUTH yTIIbI y TO00HBIX (puryp. [IpuMeHsTh cBOMCTBA TOT00MS
B MPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH MPUMEPhl MOAOOHBIX (QUTYP
B OKPY’KalOIlIeM MHpE.

[Tonp30BaThCa TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOPA, O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, O KBAJIpaTe KacaTeIbHOM.



[Tosb30BaThCsA BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUI U (PU3NUECKUI CMBICI,
OPUMEHATh HMX B PELICHUM TE€OMETpUYECKUX M (u3nueckux 3ajnad. llpumeHsTh
CKIISIPHOE NPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B PELICHUHU
r€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

BiianeTs NOHATHAMH NPABUIBHOTO MHOTOYTI'OJIBHUKA, JUIMHBI OKPYKHOCTH, JJINHBI
IYyTU OKPY>KHOCTH M PaJUaHHOW MEPBI yIJla, YMETh BBIYMCIATH IUIOLIAAb KPyra U €ro
yacteil. [IpuMeHsITh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (W11 LEHTPBI) CHUMMETPUH (DUTYP, TPUMEHSTH ABUKEHUS INIOCKOCTH
B IIPOCTEUIINX CITyYasX.

IIpuMEHSATH MOTyYEHHBIE 3HAaHUS HA PAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJEIIN
JUIsL  3a7a4  peajbHOM JKM3HM UM INPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TpUMEHEHHWEM TOoJ00Ms U TPUTOHOMETPUUECKMX (YHKUUN (MOdb3YsCh, THE
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
HanmenoBanue paznena |KonuyecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEILHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpudeckue GUrypsl u r€OMETPUUYECKHUE Pacno3naBaTh n3ydeHHbIE TEOMETPUUECKUE (PUTYPHI,
UX cBOWCTBA. M3mepeHue OOBEKTHI. OIpeAeIATH UX B3aUMHOE PACIIOJIOKEHUE, BHINOJIHATH
FEOMETPUYECKUX BEIUYMH MHOroyroiabsHUK, YepTexK M0 YCIOBUIO 3aJa4U.
JIOMaHasl. IIpoBoaUTH NPOCTENIINE TOCTPOCHHUS C IIOMOILBIO TUPKYJIS
CMexHbIE U Y JIMHEUKHU.
BEPTUKAJIBHBIC YTJIbI. N3mepATH TMHEWHBIE U YTIOBBIE BEJIMUMHBI TEOMETPUUECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIIUMHU OnpenesasiTh «Ha TJ1a3)» pa3Mepbl peaIbHbIX 00BEKTOB,
YepTEeKAMU. NMPOBOAMTH IPyOYIO OLICHKY UX Pa3MEPOB.
N3mepenue nmuHerHbix | Pemiars 3a1aun Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

Pemarsb 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE
reOMETpUYECKUX QUryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS € MCTOPUEN Pa3BUTHUSI TEOMETPUN

TpeyrosbHUKN
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ITonsiTHE O paBHBIX
TPEYTrOJIbBHUKAX

Pacno3HaBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).




Y IEPBUYHBIE
MIPEACTABJICHUS

O paBHBIX (pUTypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIbHUKOB.
IIpusHaku

paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MEIMAHBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbBIE

Y PAaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepaseHncrtBa

B TCOMETPHH.
IIpsAmMoyrosibHBIN
TPEYTOJBHHUK C YTJIOM
B 30°

BeiBoauTh ciencTBus (paBEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJIHPOBATH ONPENEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHHUKA; CEPEINHHOIO NEPIEHANKYIIAPA
OTpe3Ka; IEpUMETpa TPEYTrOIbHUKA.

®opmMyIMpPOBaTh CBOKCTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouthb 4yepTexkHy, peliaThb 3a4a4M C TIOMOUIBIO
HaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATHL IPU3HAKY PABEHCTBA IIPAMOYTOJIBHBIX
TPEyTOJBHUKOB B 3a7a4ax.

Hcnonb3oBath U POBLIE PECYPCHI I HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (DUTyYp.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUN




[TapannenbHble NpsIMBIE,
CyMMa YIJIOB TPEYTrOJIbHHUKA

14

[TapamnenbHbIe
IIPsIMBIE, NX CBOMCTBA.
Hakpect nexammue,
COOTBETCTBEHHBIC

Y OTHOCTOPOHHUE
YTJIbI, 00pa30BaHHbIC
IIPU NIEPECECYEHNN
IapajuIeIbHbIX
MIPSIMBIX CEKYILEH).
[Ipu3nHax
NapaJUIEIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUMN
OT TOYEK OJHOMN
MPSIMOU 10 BTOPOU
MIPSIMOU.

Cymma yrioB
TPEYTOJIbHUKA.
Brennue yrisl
TPEYroJIbHUKA

@®opMyIMPOBaTh MOHATHE [1APAJUICIBHBIX IIPSIMBIX,
HAXOJMTH INPAKTUYECKUE IPUMEPBI.

H3yuarth cBOICTBA yIiI0B, 00pa30BaHHBIX MTPH MEPECCUCHUH
NapaJIeIbHBIX IPSIMBIX CEKYLICH.

IIpoBoauTh AOKA3aTEJBCTBA APAIIICIBHOCTH ABYX
IPSIMBIX C IOMOILBIO YTJIOB, 00pPa30BaHHBIX IPU NEPECECUECHUN
ATUX MPAMBIX TPETHEU MPSIMOM.

BeI4HCIsATH CyMMY YIJIOB TPEYTIOJBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb uniciioBble U OYKBEHHBIE 3HAUCHHSI YTIJIOB

B TEOMETPUYECKHUX 3a7a4ax ¢ UCII0JIb30BAHUEM TEOPEM

0 CYMME€ YTJIOB TPEYTOJIbHHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

OKpy»XHOCTb U KpPYT.
['eomeTpuyeckue
MTOCTPOEHUS
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OKpy»XHOCTb, X0OpJ1a
U TUAMETP UX
CBOMCTBA.
Kacarenbnas

K OKPY>KHOCTH.
OKpY>KHOCTb,

DopMyTHPOBATH ONPEAEJIEHH . OKPYKHOCTH, XOP.IbI,
JIMaMEeTPa U KaCaTeJIbHOM K OKPYKHOCTH.

H3yyaTh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKU.
HccaenoBathb, B TOM YKCIE HCNIOJIb3YH HM(POBbIE
pecypcehl: OKPYKHOCTb, BHUCAHHYIO B yTOJI; LEHTP
OKPY’KHOCTH, BIIMCAHHO! B YI'0JI; PABEHCTBO OTPE3KOB




BIIMCaHHAs B YTOJL
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca

Y CEpEIVHHBIN
TIEPIICHIUKYJISIP
KaK F'€OMETPUYECKUE
MecTa TOYEK.
OKpyKHOCTB,
ONMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTb,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenmme
3a/1auun

Ha MMOCTPOEHUE

KACaTeJIbHBIX.
HUcnoab3oBatb MeToa I’ MT miist nokasarenbcTBa TEOpemM

0 MepeceyeHu OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHANKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbo I MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTIMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY’KHOCTEMN.

PemiaTs OCHOBHBIE 3aJa4U HA IOCTPOEHUE: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISPA JAHHOTO OTPE3KA;
IIPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY

U TIEPICHIUKYJIIPHON TaHHOW MPSIMOiL; OUCCEKTPUCHI
JTAaHHOTO yTJIA; TPEYTOJIbHUKOB I10 PA3JIMYHBIM JIEMEHTAM.
3HAKOMUTBCS ¢ HICTOPHUEH Pa3BUTHUS TEOMETPUU

[ToBTOpEeHue, 06001IeHNE 4 IToBTOpEHue Pemiate 3a1aum Ha MOBTOPEHNE, MIUTIOCTPUPYIOLINE CBSA3U
3HAHUI U 00o001IeHne MEXIY Pa3JIuYHbIMH YaCTSMHU Kypca

OCHOBHBIX MIOHSATHM

1 METOJO0B Kypca

7 xnacca
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME




8 KJIACC

HaunmenoBanue paznena | KomuuecTto OcHoBHOE OcHOBHBIE BU/JIbI JEATEIBHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue

UeThIpeXyroJIbHUKH 12 [Tapautenorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONPEIeICHUA: TApAIIIEIOrpaMMa,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tpanenuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpaleuuu, NpsIMOyTrOJIbHON TpaneLuu.
pomO, KBaapar), ux Jloka3pIBaTh M UCIOJIb30BATh NIPH PELICHUH 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMmma,
Tpanenus. IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
PaBHOOOKas Tpareuuu, NpssMOyTroJIbHON TpaneLyu.
Y IPSIMOYTOJIbHAS IIpumeHsiTh METOA yABOCHUS MEIUAHBI TPEYTOJILHUKA.
Tpareuu. Hcnoan3oBathb 11 poBbIE PECYPCHI I UCCAEAOBAHUS
Merton ynBoeHus CBOWCTB M3y4aeMbIX (QUTYD.
MEINaHBbI. 3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS T€OMETPUN
[lenTpanbHas
CUMMETPUS

Teopema Paseca u TeopemMa 15 Teopema Paneca IIpoBoaAMTH OCTPOEHMS C IIOMOLIBIO LIUPKYJIA U JIUHEUKU

0 IPONOPLIMOHAIIBHBIX U Teopema C UCIIOJIB30BaHuE TeopeMbl Daneca U TEOPEMBI

OTpe3Kax, MoJOOHBIE O IPONOPLMOHAIIBHBIX | O MPOMOPLUHOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJbHUKU OTpE3Kax. IPONIOPLUHUOHAIIBHBIN OTPE3OK.
Cpenusst TUHUS IIpoBoauTh 10KA3aTEIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTOJbHUKA MEPECEKAIOTCA B OTHOU TOUKE, U HAXOAUTH

Tpaneuus, ee cpenHss

CBA3b € ICHTPOM MacCC, HAX0AUTb OTHOIICHUEC, B KOTOPOM




JINHUA.

MCAHAHBbI ACIIATCA TOYKOH MX IMCPCCCUCHUA.

[IponopuroHanbHBIE HaxoauTthb mo1o6HbIE TPEYTOIBHIUKN Ha TOTOBBIX YepTEkKaX
OTPE3KHU. C YKa3aHHUEM COOTBETCTBYIOLUX ITPU3HAKOB MOI00US.
I{enTp Macc Pemarhb 3aga4mn Ha 110100HbBIE TPEYTOJBHUKHU C IOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEIIBHOTO MIOCTPOEHUS YEPTEHKEN U HAXOKACHUS
[TonoOHBbIE OJIOOHBIX TPEYTOJIbHHUKOB.
TPEYTOJIbHUKH. IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
Tpu npuzHaka IPU3HAKOB MMOA00US.
noo0us Jloka3pIBaTh TpU NMPU3HAKA 000U TPEYTOJIbHUKOB.
TPEYTOJIbHUKOB. IIpuMeHATH MOTyYEHHbIE 3HAHUS [IPU PEIIEHUN
[Ipumenenue F€OMETPUYECKUX U MPAKTUYECKUX 3a4ad.
noo0us 3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUN
IIPU pELIEHUU
IIPaKTUYECKHX 3a/1a4
[Inomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgBJaeBaTh NEPBUYHBIMHU MPECTABIEHUAMEU 00 0011IEH
IJIOIAJEH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpUH III0MmAIU (Mepbl), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYP. buryp. IUIOLIAAM, BBIACHITH UX HATJISIIHBIA CMBICIL.
[Tnomanu nogo6HbIX GUryp DopMybI BeiBoauTh (hOpMyJIbI TUIOUIAAN TApAJIEIOrpaMma,
JUTSL TUTOLIAAM TPEyroJjbHHUKA, TPANeu U3 GOpMyJIbl IIOMIAAN
TPEYTroJbHUKA, IpsIMOYTOJIbHUKA (KBaJpara).
napajuiesiorpamma, BbIBOAUTH ()OPMYIIBI IJIOMIAAH BBITYKJIOTO
Tpaneuuy. YETHIPEXYTOJIbHUKA Yepe3 AUArOoHaIN U yToJl MEXKIy HUMHU.
Brruncnenue HaxoauTs ruioniaau Gpuryp, n300pa’k€HHbIX Ha KJIETYATOM

TUTOIIAZIEN CIIOKHBIX
duryp.

Oymare, HCOJIb30BaTh pazOueHne (GUrypsl Ha 4acTu
U JOCTpavBaHUE.




[Tnomaau uryp

Ha KJIeT4yaToil Oymare.
[Tnomany momoOHBIX
uryp.

3amauu

C IPAKTUICCKUM
COJIEp’KaHUEM.
Pemenue 3anau

C TIOMOIITBI0 METO/1a

Pa3oupaTh npuMepbI UCITOIH30BAaHUS BCIIOMOTaTSIbHON
TUTOIAM JIJIsl PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts miomniaay noo0HbIX GUryp.

BbI4nCJIATH IUIONIAIA PAa3IMUYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C TPAKTHYCCKUM
CoJIep’KaHueM

BCIIOMOTaTEIbHON
IO

Teopema [ludaropa 10 Teopema [Tudaropa, Joxka3biBaTh TeopeMy [ludaropa, ucnoab3oBarth ce

Y Hayaja TPUTOHOMETPUU €€ IPUMEHEHHUE. B MIPAKTUYECKUX BHIYUCIICHUSIX.
Onpenenenue D opMYyJUPOBATH ONIPEACTICHUS] TPUTOHOMETPUUECKHUX
TPUTOHOMETPUUYECKUX | (YHKIHI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
(byHKIUH OCTPOro BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yIJla IPAMOYTOJIBHOTO | B MPSIMOYTOJIBHOM TPEYTOJBHUKE.
TPEYrOoJIbHUKA, HccaenoBaTh COOTHOIIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPHUYECKUE | B MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° u 45°;
COOTHOLLUEHUS 30° u 60°.
B IIPSIMOYTOJIbHOM Hcnoan3oBath GopMyIibl IPUBEIEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
OcHoBHOE COOTHOIICHUHN MEXIY TPUTOHOMETPUIECKUMU (PYHKITASIMHU
TPUTOHOMETPUYECKOE | PAa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIprMeHATH MOTyYEHHbIEC 3HAHUSL 1 YMEHHUS IPU PEIICHUN

NPAKTHYECKUX 3aad.
3HAKOMHUTBHCS C HCTOPHE pa3BUTUS TEOMETPHUH




YTJ1bl B OKPY>KHOCTH.
BnucanHble 1 oncaHHBIC
YETHIPEXYTOJIbHUKH.
KacarenbHbIe

K OKpyx)HOCTH. Kacanue
OKPYKHOCTEHN
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Bnucannsblie

Y [ICHTPAJIbHBIC
YIJIBI, YTOJI
MEK]TY
KacaTeJIbHOU

U XOpIOH.

Yriasl Mexay
Xopaamu

Y CEKYIIMMH.
Brnucannsie

U OIMCaHHbBIC
YETHIPEXYTOJIbHUKH,
WX MMPU3HAKU

1 CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIPU PEIICHUU
TEOMETPUYECKUX
3ajad4.

Bzanmnoe
PacloJIOKEHUE
JBYX OKPY>KHOCTEH,
oO1HMe
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyJIMPOBATh OCHOBHBIE OIIPEICIICHMS], CBI3aHHBIC

C yriamu B Kpyre (BIUCaHHBIN YToJl, UEHTPAIbHBIN yro).
HaxoauTsp BriMcaHHBIE YIJIbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YUCi€ C TOMONIBIO HU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONMCAHHBIC YETBIPEXYTOIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELICHUN
3aja4




[ToBTOpEeHUE, 0600IICHNE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBI3U
3HAHMUI OCHOBHBIX IOHITHI 1 MEXIY Pa3TuIHBIMU YaCTSIMHU Kypca

METOJIOB KYpCOB

7 1 8 KIaccoB,

0000111IeHNE 3HAHUNA
OBILIEE KOJIMYECTBO 68
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9 KJIACC

HaunmenoBanue paznena | KomuuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEILHOCTH O0YYAIOIIUXCS
(TemnbI) Kypca 9JacoB coJiepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIMHA TYIBIX U MPSIMBIX yTJIOB.
Pelienre TpeyroibHUKOB ¢dyskmit yriaos ot 0° | BeIBOAUTH TeOpeMy KOCUHYCOB H TEOPEMY CHHYCOB
1o 180°. @opmynbl (c pamuycoM OMUCAHHOW OKPYKHOCTH).
TIPUBEJICHMS. BoiBoauTh hopMyJIbl 1JI1 BBIYUCIEHUS II0INAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKIY
Pewenue HUMH, (OpMYyJIa TUIOIIAN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEyrOJIbHUKOB. JTMArOHAJIK ¥ YTOJI MEXy HUMH).
I[TpakTHueckoe PemiaThb TpeyroJbHUKMY.
TIPUMEHEHHE PemaTp npakTuyeckue 3aaum, CBOASIIMECS
JI0Ka3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHSITHE PEOOPA30OBAHUS TOJOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYDP
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY>KHOCTH COOTBETCTBEHHbIE HaxoauTs npuMepsl ogo0us B OKpyKaromen
AJIEMEHTHI MOJOOHBIX | JAEHCTBUTEIBLHOCTH.
buryp. BbIBOAUTH METPUUECKHE COOTHOLLICHUS MEXKIY OTPE3KAMHU
Teopema XOp/I, CEKYIIIUX U KacaTeIbHbIX C HCHOJb30BAHUEM

0 IIPOU3BEICHUHU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn reoOMCTPHUYCCKHNC 3a0a491 1 3a/1a4U U3 peanLHoﬁ
KHN3HH C UCIIOJIB30BaHUECM l'IOI[O6HI>IX TPEYTOJIbHUKOB




0 IPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
FEOMETPUYECKUX
3aJ1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
Ou3nYECKui

Y TEOMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenue BexTopa
10 IByM
HEKOJUTUHEAPHBIM
BEKTOpaM.
Koopannarst
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHBIEC OTPE3KH,
HCCJIeI0BATH T€OMETPUUECKUH (TIepeMellieHre)

U Gpu3HYecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpejieieHHsi CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOPA Ha YUCIIO, HCCJIeI0BATH
TCOMETPUYECKUI U (PU3MUECKHI CMBICIIBI ATUX OTEpaIuil.
PemaTh reoMeTpuUueCcKue 3aa91 C UCITOJIb30BAHUEM
BEKTOPOB.

PackjaapiBaTh BEKTOP 110 IBYM HEKOJUTHHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAIIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHBIE CBOWCTBA.

BbIuncjasiTh CyMMy, Pa3HOCTb M CKQJIIPHOE TTPOU3BEICHUE
BEKTOPOB B KOOpIMHATAX.

IIpuMeHSATH CKaNIpHOE IPOU3BEACHUE TSI HAXOXKICHUS
JUTMH U YTJIOB




IPUMEHEHNE
JUISL HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenne 3amau
C ITIOMOIIIBIO BEKTOPOB.
IIpumeHneHue BEKTOpoB
JUISL pELICHUS 3a1a4
17635097
JlekapTOBBI KOOPINHATHI 9 JlexapTOBBI OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
Ha IJIOCKOCTH KOOPAUHATHI TOUYEK KOOPAMHAT, IEKAPTOBBIX KOOPIANHAT TOYKH.
Ha IIJIOCKOCTH. BbIBOAMTH ypaBHEHUE NPSIMOU U OKPYKHOCTH.
YpaBHEHUE NPSIMON. Bb1aeJATh OJHBIM KBAAPAT 11 HAX0XKIACHUS LIEHTPa
YpaBHeHHe Y paauyca OKPYKHOCTH I10 €€ YPaBHEHHUIO.
OKPY’KHOCTH. Pemiarhb 3a1a4M Ha HAXO0XKJICHUE TOYEK
Koopannatel Touek IIEpECeUYEHNUs NPSAMBIX U OKPYKHOCTEH C IIOMOILBIO METOAA
IIEPECCUCHUS KOOp/IMHAT.
OKPY>KHOCTH Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOA(DPUIIMEHTA IPSIMON
Y TIPSMOM. IIPU PELLIEHUH 3a]1a4, JUIsl ONPEEIICHUs PACIIONOKEHUS
Meton koopauHaT IIPSIMOM.
IIPU PELICHUU IIprMeHATH KOOPMHATHI IPU PEIICHUN
FE€OMETPUYECKHUX F€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4,
3a1a4, MPAKTUYECKUX | JUIS IOCTPOCHUS MATEMAaTUUECKUX MOJEIEN
3aaa4 peanbHbIX 3a7a4 («METOJl KOOPAUHAT).
IMoab30BaThLCA 1151 HOCTPOCHUS U UCCIIEAOBAHUI
U POBBIMU peCypcamu.
3HAKOMHMTBHCH ¢ HCTOPHEN pa3BUTHUS TEOMETPUN




[IpaBusibHBIE
MHOTOYTOJIbHUKH.
J{mMHa OKpYKHOCTH

Y TJIOIIA/Ib KPYyTa.
Brruucnenue miomanen

[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
Yucmao nt. Jlnvaa
OKPYKHOCTH, IyTH
OKPY>KHOCTH.
Paanannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

®opMyJIMPOBATh OIPECICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
IHob30BaThLCSI NOHATUEM JUIMHBI OKPYKHOCTH, BBEICHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJsATh
YUCJIO T, JUIMHY AYTH U paJUaHHYyI0 MEpy yTJa.
IIpoBoauTH MEpexoa OT paAMaHHOM MEPHI yTia

K IPaJlyCHOM U Ha0OOPOT.

OnpenessiTh IUIOIMIAIb KPYTa.

BoiBoauTth popmy.Jibl (B rpagyCHOMN U paluaHHON Mepe)
JUTSL IJTAH IYT, TUTOIIA/Ied CEKTOPOB U CETMEHTOB.
BbIuncJasTh I101a11 GUryp, BKIOYAOUMX JIEMEHTHI
OKpPY>KHOCTH (Kpyra).

HaxoauTts ruiomany B 3aj1a4ax peajbHON KU3HH

JIBM>KEHUS TTTIOCKOCTH

ITonsgTue o ABMXKEHUU
TJIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIpY PEIICHUHM 3a7a4

Pa30uparte npuMepbl, WUTFOCTPUPYIOLIUE TOHATHUS
JIBUKECHUS.

®opMyIMPOBATh ONPEIEICHUS NTAPALIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BbIBOAMTH MX CBOVMCTBA, HAXOAMTH HETIOIBHKHbBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUILINX
uryp.

IIpuMeHsaTh napaaienbHbli IEPEHOC U CUMMETPUIO
IIPU PEIICHUU TeOMETPUUECKUX 3a/1au (pa3oupaTh
IPUMEPBHI).

Hcnonb30BaTh 11 IOCTPOEHHUS U UCCIIEA0OBAHUN
1 pOBbIE pECypPChI




[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIUS 3HAHUU

[ToBTOpEHNKE
OCHOBHBIX OHSATUI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o01IeHne

Y CUCTEMAaTHU3aLIHs
3HaHuu. [Ipocreiimme
F€OMETPUYECKUE
buUrypsl u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJTUYMH.
TpeyroapHUKHU.
[TapannensHble

U MIEPIICHIUKYJISIPHbIC
psIMBIE.
OKpY>KHOCTb U KPYT.
I'eomerpuueckue
IOCTPOCHUS. YTIIbI

B OKPY>KHOCTH.
Bniucannsie

Y OTNIMCAHHbBIE
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas

U OKPY>KHOCTb.

OnepupoBath NOHATHAMM: (Urypa, TOUKa, Ipsimasi, yro,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI
TPEYTOJIbHUKY, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEMAHA,
OMCcceKTpuca U BbICOTA TPEYTOJIbHUKA, TApAIIIEIIOrpaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPANeUUs; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MTAPAJUIEIbHOCTh U NEPIEHANKYJIIIPHOCTD
NPSAMBIX, YTOJI MEXKAY NPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKHU U NPSMOM; JIMHA, PACCTOSHUE, BEJIMUKMHA YIJIa,
IUIOIAb, IIEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOMIAIN
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIAIU KpyTa,
o0beMa MpsIMOYTOJIBHOTO MapaljiesIeuIeaa.
OnepupoBatb NOHATHAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOPAUHAT, BEKTOP; HCIO0JIb30BATH 3TH ITOHATHUS

JUISl TIPEICTABJICHUS JaHHBIX U PELICHU 3a1a4, B TOM YHCIIE
U3 JIPYTrUX y4eOHBIX MPEIMETOB.

Pemiatb 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUM,
WJUTFOCTPALIAIO CBA3EN MEXAY PA3JIUYHBIMHU YaCTSIMU Kypca.
Bb10upath MeToa [UIsl pelIeHUs 3a/1a4u.

Pemartsb 3a1a4u 13 NOBCETHEBHOM KU3HU




YeThIpeXyroJIbHUKH.
Brincanubie

Y OTIMCAaHHbBIC
YEThIPEXYTOJIbHUKHU.
Teopema I[Tudaropa
¥ Hayaja
TPUTOHOMETPHH.
Pemenune o0mux
TPEYTOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
Jmxkenus. [Togobue.
Cummerpust.
[Lnomans.
Brruncienune
romtaaei. [ nomann
no1I00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI

Ha IJTIOCKOCTH.
Bexrtopsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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PABOYASA NTIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(DPOBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYI0 3HAYMMOCTh, KaK C TOUYKH 3PEHUS TPAKTHUECKUX MPUIOKEHHUM, TaK U UX POIIU
B 00pa3oBaHUM, HEOOXOJUMOM KaXKIOMY 4YeloBeKy. Bo3pacrtaer uucno mnpodeccuid,
IpU OBJIAJECHUU KOTOPhIMH TpeOyeTcst Xopomas 0a3oBasg MOJIrOTOBKAa B 00JIAacTH
BEPOATHOCTU U CTATUCTHKH, TaKas MOJTOTOBKA BaXkKHA IS IPOAOKEHUS 00pa30BaHUs
Y JUIsl YCIIEUTHOM MPO(eCCHOHANIBHON Kapbephl.

Kaxxpiii yesnoBek MOCTOSIHHO IPUHKUMAET PEILIEHUSI HA OCHOBE UMEIOLUXCS Y HErO
JaHHBIX. A 71 OOOCHOBAaHHOIO TMPUHATUS PEIICHHS B YCIOBUSX HEIOCTaTKa
UM K30bITKa MH(OpMAIMKM HEOOXOJMMO B TOM YHCIIE XOpPOIIO CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTAaTUCTUUECKOE MBIIIUICHHUE.

VIMeHHO MO3TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMHUPOBATH y 00YUArOIINXCS
(yHKIHMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIOUIYI0 B C€0Sl B KayeCTBE HEOTHEMIIEMOM
COCTaBIISIIOIIECH YMEHUE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATHh WH(MOPMAIIUIO,
IPE/ICTABIICHHYIO B PA3JINYHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pEAbHBIX TPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHHIC
pacueTsl.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHM MpHHIMIIAMUA cOOpa, aHain3a
¥ TPEICTABICHUS NAaHHBIX M3 PA3NUYHBIX Cdep XU3HU OOIIecTBa W TOCyAapCTBa
npuoOmaeT oOydaromuxcs K  OOIIECTBEHHBIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHW3allMy Mepedbopa W ToJcYeTa dYucia
BAapUAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUU
rpadoB co3gaeT MaTeMaTHYeCKUi (QyHIaMEHT s (HOPMUPOBAHUS KOMIIETCHIIUMA
B oOmactu WHPOpMATHKA M HHUQPPOBBIX TexHoJoruil. [Ipm H3ydyeHWH CTATUCTUKU
U BEPOSATHOCTHU 00OTalIAIOTCS MPEACTaBICHUs 00Yy4aIOIIUXCsl O COBPEMEHHON KapTHUHE
MHUpa ¥ METOJaxX €ro MCCIeIOBaHMs, (OPMHUPYETCS MOHMMAHUE POJIM CTAaTUCTHKH KaK
MCTOYHUKA COIMAJIBbHO 3HAYMMON MHGPOpMAMU U  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOT'O MBILUICHUS.

B cooTBeTcTBMU ¢ AaHHBIMH LETSMH B CTPYKType MPOTpaMMbl YU4eOHOTO Kypca
«BeposTHOCT U CTATUCTHKA» OCHOBHOTO 001Iero 00pa3oBaHUs BbIICICHBI CICTyIOIINE
coJiepkaTenbHO-MeToanueckue JuHuM: «lIlpencraBieHrne MaHHBIX W OINUCATENbHAs
CTaTUCTHKa», «BeposTHOCTBY, «aeMeHThl KOMOWHATOPUKNY, «BBeleHHe B TEOPHUIO
rpadoBy.

Copepxanne nunun «lIpencraBieHne NaHHBIX M OINMCATENbHAs CTATUCTUKA»
CIIy’)KUT OCHOBOW 1Jisi (POPMUPOBAHUS HABBIKOB pabOThl ¢ MH(POpPMALIMEH: OT YTEHUS
¥ UHTepHperanuu uH(OpMalMM, NPEACTaBICHHOW B TaOJMIAX, Ha JAMarpaMMax
u rpadukax, 10 cOopa, MPENCTaBICHUS M aHalu3a JaHHBIX C HUCIOJIb30BAaHUEM



CTaTHUCTUYECKUX XapaKTEPUCTUK CpPEIHUX M paccenBaHusa. PaboTas ¢ JaHHBIMH,
oOyyJarouiecsi yyaTcsli CUWTHIBaTh M HHTEPIPETHPOBATH JAaHHBIC, BBIIBUIATH,
apryMEHTHUPOBATh U KPUTUKOBATH IPOCTEHIIINE TUIIOTE3bI, Pa3MBIILIAThH HAJl (PaKTOpaMH,
BBI3BIBAIOIIMMH W3MEHYHMBOCTb, M OLICHMBaTh WX BIUSHHE HAa pPAcCMaTPUBAEMBIE
BEJIMYMHBI U MTPOLIECCHI.

VHTyUTUBHOE TIPEACTABICHHE O CIYy4YalHOM W3MEHUYMBOCTH, WCCIEAOBAHKE
3aKOHOMEPHOCTEH M TEHACHLNKA CTAaHOBUTCS MOTHUBHPYIOIIEW OCHOBOW JUISl U3Yy4YEHUS
TEOPHUH BEPOATHOCTEN. boJbIIoe 3HaYEHNE UMEIOT ITPAKTUYECKHUE 3a1aHMS], B YaCTHOCTH
OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMHU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCA Kak Mepa MpaBAonogo0us CIy4ailHOro COOBITHS.
[Ipu n3ydenun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ IPOCTEHIIIMMHU METOJaMU
BBIYMCIICHHSI BEPOATHOCTEH B CIYyYalWHBIX SKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMU, I103BOJIIIOIIMMH CTaBUTH
U pemaTh Oosiee CloXKHbIE 3a/1a4l. B yueOHbIN Kypc BXOAAT HadallbHbIE IPEACTABICHUS
O CITyYailHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOyYaroIIMXcCs
C MHOXXECTBAMHU M OCHOBHBIMHU ONEpPALMSIMHU HAJ MHOXXECTBAMH, PaccMaTpHUBAIOTCS
NpUMEpbl NPUMEHEHUS [Jis pEelIeHUs 3aJad, a TakKe MCIOJb30BaHUS B JIPYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeAMETax.

B 7-9 knaccax uzy4aercst yueOHbIN Kypc « BeposITHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOmAT pasnensl: «lIpencraBmeHne JaHHBIX M ONHKCATENbHAs  CTATUCTHUKA,
«BeposTHOCTBY, «DNeMeHThl KOMOMHATOPUKWY», «BBeeHue B Teoputo rpadony.

OO6miee uMcIO YacoB JUIsl W3Y4YeHHUs Y4eOHOro Kypca
«BepostHocTh U cTatucThkay, — 102 vaca: B 7 kinacce — 34 yaca (1 gac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B Henenio).

COIEPKXAHUE OBYYEHMUAA
7 KIIACC

[IpeacraBnenrie NaHHBIX B BHJAE TaONuUI, Auarpamm, rpaduxoB. 3amnojgHeHHE
Ta0JIMII, YTEHUE U MOCTPOEHUE Auarpamm (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peajbHBIX IMpoleccoB. M3Bieduenne uHpoOpMalMK U3 AUarpamm
U TaOJIMI, UCIIOJI30BAaHUE U UHTEPIIpETaUs JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHdyecKkoe, MeAuaHa, pa3Mmax,
HauOOJbIIEE U HAMMEHBIIIEE 3HaUeHUsI HaOopa YUCIIOBBIX JaHHBIX. [[puMepsl cinyuaiiHOM
U3MEHYUBOCTH.

CiyualiHbll SKCIIEPUMEHT (OMBIT) U CllydailHOEe cOoObITHE. BEpOsATHOCTH M yacToTA.
Ponb ManoBeposITHBIX U MPAKTUUECKH JOCTOBEPHBIX COOBITHI B MPUPOE U B OOIIECTBE.
MoHneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Yncio pedbep u cymmapHasi CTEIEHb
BepinH. IIpencrasnenue o ca3Hoctu rpada. Llenu u uukisl. Iyt B rpadax. O6xon



rpacda (disiepoB nyTh). [IpencraBienue o0 opueHTHpOBaHHOM Trpade. Pemenue 3agau
C TIOMOIIEI0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUII, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Oniepaluy HaJi MHOKECTBAMMU:
oObEIMHEHUE, NepecedeHue, aonoiaHeHne. CBOMCTBAa onepauuid HajJl MHOKECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENEIIUTENIBHOE, BKIKOUeHus. Vcnonb3oBanne
rpaduyecKkoro MpEACTABICHUS MHOXECTB Ui ONHCAHMS pEalTbHBIX IPOILIECCOB
U SIBJICHUH, IPU PEIICHUM 3a/ad.

N3mepenne paccenBaHMs JaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3J€MEHTAapHBIMU COOBITHUSAMU. CiydailHbIH
BbIOOp. CBSI3b MEXIY MaJOBEPOSTHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUpPO/JIE, OOIIECTBE U HAYKeE.

JlepeBo. CBONMCTBa NIEPEBHEB: €AUHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BUCSYEH
BEPILUHBI, CBSI3b MEXJY UYHUCIOM BEpIIMH U 4HuciIoM pedep. IlpaBuio yMHOXeHUs.
Pemenue 3amau ¢ momoiibio rpados.

[IpotuBononoxueie coobiTus. Inarpamma Ditniepa. OObeIUHEHNUE U TIEPECEUCHUE
coObiTuii. HecoBmecTtHble coObiTHs. Dopmynia CHOXKEHUsT BEPOSITHOCTEW. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymuoxenusi. HesaBucumbie coOwitus. [IpencraBneHue
DKCIIEPUMEHTAa B BHJE JAcpeBa. PemeHue 3amady Ha HaxX0XKACHUE BEPOSITHOCTEMN
C IOMOIIBIO JIEPEBA CIYYallHOTO SKCIIEPUMEHTA, JuarpaMmm Jilepa.

9 KJIACC

[IpencraBiienre JaHHBIX B BUJIE TaOJuIl, quarpamMm, rpadukoB, UHTEPIPETALIUS
JTaHHBIX. UTeHHEe U TOCTpOEHUE TabIuIl, IUarpamMmm, rpaduKoB MO PEaTbHBIM JaHHBIM.

IlepecranoBku u Qakropuan. CodeTaHuss M YUCIO coYeTaHUH. TpeyroJbHUK
[Tackans. Pemenue 3ama4 ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

['eomerpuyeckas BeposTHOCTh. CiydalHbIE BBIOOp TOYKH ®3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaada. Cepusi ucnblTaHuii 10 nepBoro ycmnexa. Cepus
ucneiTanuii bepaymm. BepostHocTr coObITHIT B cepun ucnibiTaHuil bepryu.

CnyyaiiHas BeJWYMHA W paclpelieieHHe BeposITHOCTEeW. MareMarndeckoe
oXuaaHue u nucnepcus. [IpuMepbl MaTeMaTUYECKOTO OKUAAHUSA KaK TEOPETHUUECKOTO
CpPEIHEro 3HAYCHUS BEJIWYMHBI. MaTeMaTUYECKOE OXKUIAHUE U JUCIIEPCUS CIyYarHOU
BEJIMYMHBI «YHCIJIO YCIEXOB B CEPUU UCTIBITAHUN bepHyum».

[TonsiTue o 3aKoHe OONBIINX YKcell. Mi3MepeHne BeposATHOCTEHN ¢ TOMOIIBIO YaCTOT.
Ponp 1 3HaUeHME 3aK0HA OONBIINX YHUCEIT B MPUPOJIC U OOIIECTBE.



IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yJbTATHl OCBOCHUS TPOTPaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce.

Yurate wuHpOpMaLMIO, TNPEACTABICHHYI0 B TaOiMIax, Ha Jguarpammax,
MPE/ICTaBIATh JaHHbIE B BUJIE TAOHUI, CTPOUTH AUATPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIC)
U KPYT'OBBIE) [10 MaCCUBaM 3HAUYEHUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIE, NIPEACTABICHHBIC
B TabnuIax, Ha IMarpaMmMmax, rpadukax.

Hcnonb30Bath A1 ONUCAaHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CpEAHEE
apupMeTnYecKoe, MeIMaHa, HanOoJIbIIee U HAUMEHbLIEE 3HAYEHUS, pa3Max.

HmeTs nipecTaBiaeHue o CllydailHOM M3MEHYMBOCTH HA PUMeEpax LeH, PU3NIECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEACTABICHUE O CTATUCTUYECKOMN
YCTOUYHUBOCTH.

[IpeameTHbIe pE3yJbTaThl OCBOEHHUS MPOrpPaMMbl YY4E€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekath u mpeoOpa3oBbIBaTh MHPOPMAIIKIO, TIPEICTABICHHYIO B BHUJIe TAaOJUII,
auarpamMm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIE Ta0JIUIl, JuarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUAX MTOKA3ATENEN: CPEIHUX 3HAYCHUI
U Mep paccerBaHus (pa3Max, JUCIIEPCHUS U CTAaHAAPTHOE OTKIOHCHHE).

HaxoauTh 9acTOTHI YHCIOBBIX 3HAYEHHUHM M YaCTOTHI COOBITHH, B TOM 4YHCIIC
0 pe3yJibTaTaM U3MEpeHUN U HaOJIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHMM B OIBITaX, 3HAas BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMHU
COOBITHSIMU.

Ucnonp3oBath rpaduyeckue MOACIU: JEPEeBO CIYYaHOTO DJKCIEPUMEHTAa,
JIarpaMmebl Dilsiepa, YnuciaoBas npsimas.

OnepupoBaTh MOHSATUSAMU: MHOXKECTBO, IMOAMHO>KECTBO, BBIMOJHATH OIEpaIuU
HaJl MHOKECTBaMU: 00bEIMHEHUE, TIEpeceUCHUE, JOMOTHCHHE, IEPECUNCIIATh dJIEMCHTHI
MHOXECTB, MIPUMEHATh CBOMCTBA MHOKECTB.

Hcnonp3oBath Tpaduueckoe MpeaCcTaBICHUE MHOXKECTB M CBSI3€U MEXIY HUMHU
JUIS. ONMCAHMS MPOLECCOB U SIBJICHUW, B TOM YMCJE MPU PEIICHUH 331a4 U3 APYTUX
y4EOHBIX MPEIMETOB U KYPCOB.

[IpeameTHbIE pe3yJIbTaTbl OCBOEHHUS NPOrpaMMbl Y4e€OHOrO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Brnekath u mpeoOpa3oBbIBaTh MH(OPMAINIO, MPEACTABICHHYIO B Pa3IMIHBIX
WCTOYHHMKAX B BHUJAC TaONWIl, nuarpamm, TpaduKoB, MPEACTABIATH JaHHBIC B BHJE
Ta0IuIl, AUarpamMm, rpaduKoB.



Pemarp 3agauM  OpraHuM3OBaHHBIM  IIepeOOpPOM  BapHAaHTOB, a  TakKke
C HCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONMHUCATENBHBIE XapAKTEPUCTHKHU /111 MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE€ CPEIHAE 3HAYECHHSI U MEPBI PACCEUBaHUS.

HaxoauTe 4acTOThl 3HAYEHUN M YacTOThl COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3ysibTaTaMu MPOBEACHHBIX U3MEPEHUI U HAOIIOIEHU.

Haxonuth BEpOSITHOCTH CIy4YalHBIX COOBITUN B M3YYEHHBIX ONBITAX, B TOM YHCIIE
B ONBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU COOBITUSIMHM, B CEPUAX HCIBITAHUUN
J10 TIEPBOTO yClexa, B CEPUAX UCIBITaHNN bepHyum.

MMeTh npeAcTaBiIeHNUE O CIIy4aiiHOW BEJIMYMHE U O PACIIPEIAEICHUN BEPOSATHOCTEN.

NmeTp mnpencTaBieHME O 3aKOHE OONBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHOH HM3MEHYMBOCTM M O POJM 3aKOHA OOJBIIMX YHCEN
B IPUPOJIE U OOILIECTBE.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaumenoBanue pazaena |Komnuectso OCHOBHOE COJIepKaHNE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YUaIOIIUXCs
(Temsl) Kypca 4acoB
[IpencraBienne qaHHBIX 7 IIpencraBnenue qaHHBIX OcBauBaTth CIOCOObI MPEACTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYHCIICHUSI TIO TAOJTUYHBIM
JnaHHbIM. V3BNeueHune

U MHTEPIpETaIns
TaOTMYHBIX TAHHBIX.
[Ipaktrnueckas padbota
«Tabmuupny.

['padmueckoe
MIPEICTABIICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MOCTPOEHUE ANATrPaMM.
[Tpumeps! nemorpadraeckux
JUarpamm.

[IpakTrueckas padora
«JlnarpamMmbD)

CTATUCTUYECKUX JAHHBIX M YMCIOBBIX MAaCCUBOB
C MOMOILBIO TAOJIUIL ¥ IUAarpaMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX M BaXHBIX JaHHBIX (IemMorpaduueckue
JaHHbIE, IPOU3BOICTBO IPOMBIIIIIEHHON

Y CEJIBbCKOXO3SIMCTBEHHOW NMPOAYKIINH,
OOIIIECTBEHHBIE W IPUPOIHBIC SBJICHHUS).

N3yuaTh MeTOABI paObOTHI C TAOTUIHBIMU

¥ rpapUuecKuMU NMPEICTaBICHUSIMH JaHHBIX

C MOMOIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OnucaresnpHasg CTAaTUCTUKA

Yucnossie HaOOphl. CpenHee
apupMeTHIeCcKoe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
HEHTpaJbHON TeHACHIIMU (Mepa [IEHTpa), B TOM YHCIIe




Menunana yucioBoro Habopa.

Y CcTOMYUBOCTH MEIUAHEI.
[TpakTudeckas pabota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

cpenHee apu(pMeTHIECKOoe, MEANaHa.

OnuceIBaATh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpeaHero apu(MeTHn4ecKkoro U MeJuaHsbl.

Pemiats 3agaumn.

H3yyars cBOMCTBA CPETHNX, B TOM YHCIIE

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPAKTHYECKUX padoT.

OcBauBaTh NOHATHSA. HaNOOJIbIIIEE U HAUMEHbBIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTh 3a1a4u Ha BBIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUU C PUPOION JAHHBIX

U LEJISIMU UCCIIEI0BaHUS

CiyyaiiHasi UBMEHYMBOCTD

CiyyaiiHasi "BMEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JIaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[IpakTrueckas padbota
«Crny4aitHasi '3BMEHYUBOCTD

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUU B MAaCCHBE
JTAHHBIX, TPYNIUPOBKA JTAHHBIX, TUCTOTpAMMA.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMBI,
NOAOUPATH MOAXOIAIINAN AT TPYIITHPOBKHU.
OcBauBathb rpaduuecKue MpeICTaBICHUS pa3HbIX
BUJIOB CJIy4alHOW U3MEHUYMBOCTH, B TOM YHCJIIC

C MOMOIIBIO IU(GPOBLIX PECYPCOB, B X0OJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
IIpencraBienue 3amaun

¢ momorteto rpada. Crenenp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pebep u cymmapHas

OcBauBath noHsiTus: rpad, BepuirHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIUHBI), 1ICTIh

U ITUKJL.

OcBauBaTh NOHSITUSA: TTYTh B Tpade, SUIEPOB MyTh,
o0xop rpada, OpHEeHTUPOBAHHBIHN rpad.




cTerneHb BepuuH. Llens

u k. [1yTs B rpade.
[IpencraBieHue 0 CBA3HOCTH
rpada. O6xon rpada
(3iJIEpOB MYTh).
[IpencraBnenue

00 OpHEHTUPOBAHHBIX

rpadax

Pemiarhb 321241 Ha TOMCK CYMMBI CTEIIEHEW BEPILINH
rpada, Ha mouck o0xoja rpada, Ha MOUCK MyTeil

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI ITPEACTABICHUS 33/1a4 U3 Kypca
anredppl, FEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE LENH, PyHKINOHAIbHbIE
COOTBETCTBHS) Ha IPUMEPaAxX

BeposATHOCTh 1 yacToTa
CIIy4aifHOTO COOBITHUS

City4aifHbIi OIBIT

U CiIy4yaiiHOE COOBITHE.
BeposaTtHOCTh M yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKH JTOCTOBEPHBIX
COOBITHH B IPUPOJIC

u B obmiectBe. MoHeTa

U UTpaJIbHASI KOCTh B TCOPHH
BEPOSITHOCTEM.
[Ipaktrueckas pabora
«YacToTa BbIMaICHUS OpIIay

OcBauBaTh NOHATHSA: CITyYalHBIN ONIBIT

U CcllydailHOe COOBITHE, MaJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaYUMOCTH MAJIOBEPOSTHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAxX
(aBapuM, HECHACTHBIE CITyYaH, 3alIUTa IEPCOHAILHON
uHpOopMaIuy, rnepeaaya JaHHbIX).

N3y4arh posb KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSATHOCTEM.

Ha6awoaath U U3y4aTh 4YaCTOTY COOBITHIA B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TOMOIIbIO ITU(PPOBHIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThI

O00011eHue,
CUCTEMATH3allA 3SHAHUHN

IIpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaitHOTO
COOBITHS

IToBTOPATH N3yYEHHOE U BBICTPAUBATh CUCTEMY
3HAHUH.

Pemars 3aga4u Ha NpeACTABICHUE U ONIUCAHHUE
JTAHHBIX C MIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHK.




OOcyxaaTh NpuMepbI CIYYANHBIX COOBITHI,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4alHBIX COOBITH, X POJIK B IPUPOJIE U KU3IHU
YeJioBeKa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34




8 KJIACC

HanmenoBanue pasnena |KonnuecTso OcHOBHOE cozepkaHne OcHOBHBIE BUJIBI AESTEIBHOCTH O0YYaIOIMIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YUEHHOE U BHICTPANBATH CUCTEMY

7 xJjacca

OrnucarenpHasi CTATUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.
Cpennue ymncioBoro Habopa.
Cnyyaiinbie cOOBITHS.
BeposiTHOCTH 1 4aCTOTHI.
Kiaccnueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UTPaJIbHAS KOCTh

3HAHUMU.

Pemiate 3aga4m Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pemars 3a1a4u Ha npe/icTaBICHUE TPYNITUPOBAHHBIX
JTAaHHBIX W OMIMCAHUE CITyYalHOM U3MEHYMBOCTH.
Pewmiate 3aga4u Ha onpeeICHUE YaCTOTHI
CIIy4ailHbIX COOBITUI, 00CYKIEHUE TPUMEPOB
CIIy4allHBIX COOBITUH, MAJIOBEPOSITHBIX

Y IIPAKTUYECKH IOCTOBEPHBIX CITyUYalHBIX COOBITHH,
UX POJIM B NIPUPOJE U KU3ZHU YEIIOBEKA

OrnucarenbHas CTATUCTHKA. 4 Otknonenus. ucnepcus OcBauBaTh NOHATHSA: TUCTIIEPCUSI U CTAHIAPTHOE
PaccenBanue TaHHBIX YK CIOBOTO HAabopa. OTKJIOHEHHE, UCII0JIB30BATh 3TH XapaKTEPUCTUKN
CraHIapTHOE OTKIIOHEHUE JUISl OTTUCAHMSI PACCENBAHMS TAHHBIX.
YHICIOBOT0 Habopa. BoiaBUraThH rUNOTE3bI 00 OTCYTCTBUU WM HAJTUYUU
JluarpaMMbl paccenBaHus CBSI3M 10 JUarpaMMamM pacCerBaHUs.
CTpouTs AriarpaMMbl pacCEMBaHUs 110 UMEIOIIMMCS
JTAHHBIM, B TOM YHCJIE€ C TOMOILIbIO KOMIIBIOTEPA
MHuosxecTBa 4 MHO0XeCTBO, MOAMHOXKECTBO. | OcBaMBaTh NOHATHS: MHOKECTBO, 3JIEMEHT

Onepaunu

MHOKECTBA, IIOJMHOXKECTBO.




HaJl MHOKECTBAMHU:
o0beIMHEHHE, TIEPECCUCHHUE,
JIOTIOJIHCHHE.
CgolicTBa onepanui
HaJl MHOKECTBAMHU:
MIEPEMECTUTEIBHOE,
coueTaTesbHOE,
pacupeaeuTeNIbHOE,
BKJIFOUCHHUS.
['pacnueckoe
MPEJCTABIICHHE
MHOKECTB

BbInoJIHATH Onepanuu HaJ MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHHUE, JOTOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEICIIUTENBLHOE, BKIIFOUCHHS.
Hcnoab3oBaTh rpadguyeckoe MpecTaBiIeHUe
MHOECTB IPHU OMUCAHUU PEAIBHBIX MPOLIECCOB

U SIBJICHUM, TIPU PEIICHUH 33724 U3 IPYTUX YUEOHBIX
MPEIMETOB U KyPCOB

BeposTHOCTB Cily4aliHOTO
COOBITHS

DnemMeHTapHbIE COOBITHS.
Cnygaitabie cOOBITHS.
braronpustcTByronme
AJIIEMEHTapHbIE COOBITHSI.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMH.
Crny4alinbiii BEIOOD.
[Ipaktrueckas pabora
«OMBITHI

C PAaBHOBO3MOKHBIMH
DJIEMEHTaPHBIMU
COOBITUSIMIDY

OcBauBaTh NOHATHSA. DJIEMEHTAPHOE COOBITHE,
Ciy4aifHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUATCTBYIOIINUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHSI.
PemiaThb 3aga4m Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITHH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIIBITA.

Pemarb 3a1aum Ha BBIYKCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCIIE

C IIOMOIIIBIO0 KOMITBIOTEPA.

IIpoBoaAUTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMU




(C MCTIOB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JPYTUX MOJIeNIel) B X0/1€ PAKTUYECKOM paboThI

Brenenue B Teopuro rpados

Hepeso. CBoiicTBa nepena:
€IMHCTBEHHOCTH ITyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPIINHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pebep. [IpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak Tpad 6e3 nuKia,
BHCsUas BeplinHa (JIUCT), BETBb JEpeBa, MyTh

B JIEPEBE, AUAMETP JIEPEBA.

N3yuarts cBOMCTBA AepeBa: CYLIECTBOBAHNUE BUCAUYEH
BEPIIUHBI, €AUHCTBEHHOCTh ITyTH MEXAY JIBYMsI
BEPILIMHAMHU, CBA3b MEK/Iy YUCIIOM BEPIUIUH U YHCIOM
peoep.

Pemiath 3a1aum Ha NOUCK U NEPEUUCIIEHUE Ty TEU
B JIEpPEBE, OIPEACIICHUE YUCIIa BEPIIUH I pedep
B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YUCIIE

C IPUMEHEHHEM TTPaBUJia YMHOKEHUS

CnyyaitHble COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Diinepa.
OObennHeHne U IepeceueHre
coobITuil. HecoBMecTHbIE
coObITusA. opmyna
CJI0KEHHUSI BEPOSATHOCTEH.
[IpaBuio yMHOXEHUSA
BEPOSATHOCTEM.

VYcioBHasA BEPOSITHOCTb.
HezaBucumeblie coObITHS.
IIpencraBnenue

OcBauBaTh NOHATHS: B3aUMHO IPOTHUBOMOJIOKHbIE
COOBITHSI, OTIEpallUK HAJT COOBITUSIMH, OOBCTUHEHNE
U TIepeceueHue CoOObITUH, Auarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIC
COOBITHSL.

H3yuath TeopeMbl O BEpPOATHOCTH O0bEIUHEHHUS
JBYX COOBITHH ((hOPMYJIbI CIOKEHUS BEPOSITHOCTEN ).
Pemars 3aga4um, B TOM YUCJIE TEKCTOBBIC 33141
Ha oMpeJielieHNe BEPOATHOCTEN 00 bEAUHEHUS U
repeceyeHust COOBITUHN ¢ TTOMOIIBIO YHUCITIOBOM
npsIMOH, Tuarpamm Ditniepa, GopMyJIIbl CII0KESHUS




CIIy4alHOTO DKCIIEPUMEHTA
B BHJIE JIEpeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEN, YCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIEC
COOBITHSI IEPEBO CIYYANHOTO OMbBITA.

N3yuartsb cBoiicTBa (Onpe/Ie/ICHNS ) HE3aBUCHUMBIX
COOBITH.

PemiaTs 3a1a4um Ha ONIpeICIICHUE U UCITOIb30BAHHUE
HE3aBHCUMBIX COOBITHH.

Pemiath 3a1aum Ha MOMCK BEPOSITHOCTEM, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JICPEBA
CIIy4alHOIO OIbITA

O060011eHue,
CUCTEMATH3AIIU 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BepostHOCTH
CITy4aiHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPSATH N3yYECHHOE U BLICTPAMBATH CUCTEMY
3HAHUM.

Pemiathb 3aga4m Ha IPEACTABIEHNUE U OIMCAHUE
JIAHHBIX C IOMOIIBIO U3YYEHHBIX XapAKTCPUCTHK.
Pemarts 3agaum ¢ npuMeHeHueM rpagos.

Pemarp 3ag1a4u Ha HAX0XKJACHUE BEPOSATHOCTH
CITy4aiHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PAaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU COOBITHSMHU.
Pemarp 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
00BbETMHEHUS U TICPECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
MPEJICTABICHUI U JE€pEBa CIIy4YalHOTO OIbITA.
Pemath 3a1a4u Ha IEpEeUNCIICHIE KOMOWHAITAN
(unciia mepecTaHoOBOK, YUCIIa COUCTAHUI),




Ha HaXOXKXKIACHUC BGpOSITHOCTGfI COOBITUH
C IPUMCHCHHUECM KOM6I/IHaTOpI/IKI/I, B TOM 4YHUCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA ITackams

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT PAMME
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9 KJIACC

HaunmenoBanue paznena |KonuuecTBo OcHoBHOE coziepkaHue OcHOBHBIE BUJIBI IEATEIBHOCTH O0YYAIOIIUXCS
(TemnbI) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarepHas CTATUCTHUKA.
Omnepanuu HaJ COOBITUSIMHU.
HezaBucuMocCcThs COOBITUIA

3HAHUMU.

Pemars 3a1a4u Ha IpeICTaBICHUE U ONMCAHUE
JTAHHBIX.

Pemars 3agaum Ha HaX0XKIEHUE BEPOSTHOCTEN
0oOBeIMHEHUS U TIepeceyeHUs: COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
MPEJICTABJICHUH U JepeBa CIy4anHOro OIbITa.
Pemarts 3a1a4u Ha iepeyncieHne KOMOUHAIUI
(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HaXOXKJICHUE BEPOSTHOCTEU COOBITUI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuKa [lackamns

DN1eMEeHTbl KOMOMHATOPUKHU

ITepecranoBku. Pakropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyrojbHUK
ITackans. IlpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOPSAOUYCHHAs Tapa, TPOWKa OOBHEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
coYeTaHuu, TpeyrojabHuk [lackans.

Pemars 3a1a4u Ha IEPEUNCIICHUE YIIOPSAAOYECHHBIX
ap, TpOeK, IEPEUHUCIICHUE TIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB Pa3JIMYHBIX MHOXKECTB.




KOMOMHATOPHBIX (DYHKITHN
AIEKTPOHHBIX TAOIUI»

Pemiath 3a1a4u Ha IPUMEHEHUE YUCIIa COYCTAHUNA

B alireOpe (COKpaIlleHHOEe YMHOKEHHUE, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOWHATOPHUKY, 337291

Ha BBIYKCIICHNE BEPOSTHOCTEH, B TOM YHCIIE C TOMOIIIBIO
AJIEKTPOHHBIX TAOJIHI] B XO€ MPAKTUIECKOM pabOThI

['eomeTprueckas
BEPOSITHOCTh

I'eomerpuueckas
BEpOATHOCTh. CiTy4alHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHSATHE TEOMETPUIECKON BEPOSITHOCTH.
Pemiath 3a1aum Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOp TOYEK

W3 MHOTOYTOJIbHUKA, KpyTra, OTPE3Ka WK AyTH
OKPYHOCTH, YACJIOBOTO MPOMEKYTKA

Wcnwitanus bepryium

UcnbiTanue. Ycnex

u Heynada. Cepus
WCTIBITAHUH 10 TIEPBOTO
ycnexa. cnibiranus
bepnysu. BepositHocTH

COOBITHH B CEpUU UCTIBITAHUIA

bepnymmu. [IpakTnueckas
pabora «cnbrranus
bepnymm»

OcBauBaTh NOHATHA: UCTIBITAHUE, FIIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCIIEX U HEYyAaua), Cepus
VCIBITAaHWW, HACTYIUJIEHUE TIEPBOIO yCIexa
(Heynaum), cepusi ucnsiTanuii bepaysmm.

Pemarh 3aga4u Ha HAX0XKJCHUE BEPOATHOCTEN
COOBITHI B CEpUU UCTIBITAHUH JI0 IEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU MPOTrPECCHH.

Pemarp 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnym, Ha HAX0XKIECHUE BEPOATHOCTH
ONPEAEIECHHOTO YHUCIIA YCIEXOB B CEPUU UCIIBITAHUI
bepuymmn.

N3yuaTs B X0/1€ MPAKTH4YeCKO#l padoThlI,




B TOM YHCJI€ C TIOMOIIBIO ITU(POBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUH UCTIBITAHUMN
beprymm

CnyuaiiHas BeJIMYMHA

CrnyyaiiHasg BeTu4uHa

U pacrpeacicHue
BEPOSITHOCTEM.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [[pumMepbl
MaTeMaTUYECKOTO OKHUIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBI.

[TonsaTHe 0 3aKOHE OONBIINX
yucei. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHeHue 3akoHa
OOJIBIIINX YUCET

OcBoUTH NOHATHSA: CIIyyaliHasl BEJIMYNHA, 3HAUCHUE
CIIy4allHOM BEJIMYUHBI, PACIIpEICIICHUE
BEPOSITHOCTEM.

N3yyats 1 00CyKAaTh IPUMEPHI AUCKPETHBIX

Y HEMPEPHIBHBIX CIyYalHbBIX BEJIMUUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIECHUS], IPYTUe
VM3MEHUYMBBIC BEJIMYMHBI, pACCMaTPUBABILINECS

B Kypce CTaTUCTHKHU), MOJICTIbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(OpocaHyre MOHETBI, UTPATTLHOM KOCTH, CO CITy4YaiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMATHUYECKOE 0XKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO Habopa.

Pemiats 3a1aum Ha BEIYMCIICHUE MATEMATHYECKOTO
O0KUJIAHUS U JUCTIEPCUU TUCKPETHOW CITy4alHOU
BEJIMYMHBI 110 33IaHHOMY PaclpeeICHUIO, B TOM
YuCIie 3371a4, CBSI3aHHBIX CO CTPaXOBaHUEM

Y JIOTEPESIMH.

3HAKOMUTBHCS C MATEMATUYECKUM OKHJIaHUEM

Y JUCTIIEPCUEN HEKOTOPBIX paCIpeaeICHU, B TOM

YU CJIE pACIPEACIICHUS CIIyYallHON BEIIMYUHBI «UUCIIO0
YCIIEXOB» B CEpUM UCIIBITaHUN bepHyuin.




M3yuyaTh yacTOTy COOBITHS B TOBTOPSIOIINXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIINX yucen (B popme
bepuyn): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemate 3a1a4u Ha U3MEPEHNE BEPOSITHOCTEN

C IIOMOIIBIO YACTOT.

O0cy:kaaTh pojb 3aK0HA OOJIBIINX YUCE

B 000OCHOBaHMH YaCTOTHOT'O METO/1a U3MEPEHUS
BEPOATHOCTEM.

OO0cyxaaTh 3aK0H OOJIBIINX YUCEN KAK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B N3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YHCEI B IPUPOJIE
U B KU3HU Y€JIOBEKa

O60011IeHNE, KOHTPOIb 10 [IpencraBienne TaHHBIX. IHoBTOPATH N3YyUEHHOE U BHICTPAMBATH CUCTEMY
OnwucarenpHasi CTATUCTUKA. 3HaHUM.
BeposiTHOCTB citydaiiHOTo Pemiath 3a1a4u Ha IPEICTaBJICHNE U OTIHCAHNE
COOBITHSA. DIEMEHTbI JTAaHHBIX.
xoMOuHaTtopuku. Caydaiinsle | PemaTh 3a1a4m Ha HAXOXKJICHHE BEPOSTHOCTEH
BEJIMYMHBI U PACNIPEACICHUS. | COOBITUMN, B TOM YHCIIE B OIBITAX
C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOATHOCTEH 00BEAMHEHHS U TIEPECEUCHUS
COOBITUM, BEIYUCIISATH BEPOSITHOCTH B OTBITAX
C CEpUsIMU CITyYalHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
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NEPEYEHD (KOJUPUKATOP) PACIIPEJEJEHHBIX 11O KJTACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSI
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBILIEIO OBPA30BAHMUS Y DJIEMEHTOB COJAEP XKAHUS

IO MATEMATHUKE

B ¢denepanbHBIX W pErHOHAIBHBIX TPOIEAYpPaX OIEHKH KadecTBa OOpa30oBaHUS
UCIIOJIB3yeTCs MepeueHb (KOAU(PUKATOP) paclpeAe/ICHHBIX MO KJIaccaM IMPOBEPIEMBIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0OO0pa30BaTCIIBHOM IPOTrPaMMBbI
OCHOBHOT'O 00I1IeTO 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO MAaTEMATHKE.

5 KJIACC

IIpoBepsiembie TPEOOBAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon IIpoBepsiemblie MPeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I11€TO 00pa30BaHUs
pe3yibTaTa
1 Yucia U BBIYUCIIEHUS
11 [lonuMath W TPaBUIBLHO YHOTPEOJSITH TEPMHUHBI, CBSI3aHHbBIC
' C HATYPaJIbHBIMHU YUCJIAMH, OOBIKHOBEHHBIMHU U JIECITUUHBIMU JPOOSIMU
12 CpaBHMBaTh W YINOPSJAOUYMBATH HATypaJibHbIE YHUCJIA, CPABHUBATH

B MIPOCTEUILINX CIIy4asiX OObIKHOBEHHBIE IPOOH, IECITUUHBIE APOOH

COoOTHOCHUTh TOYKY Ha KOOPJAWHATHOW (YHMCIIOBOM) MpsIMOM
1.3 C COOTBETCTBYIOIIMM €M YHCIIOM M U300pa)kaTh HATypaJIbHbIEC YHCIIA
TOYKaMH Ha KOOPJAMHATHOU (YUCIIOBOM) IPSIMOM

BrimonHITh apudMeTHdecKkre JACUCTBUS ¢ HATYPAIbHBIMU YHCIIAMU,

14 C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIINX CITydasx
1.5 BBITTONHATE POBEPKY, IPUKUIKY PE3YIbTaTa BBIYMCICHUI
1.6 OKpyIJIsTh HaTypaJibHbIE YNCIA
2 Perrenne TeKCTOBBIX 3a1a4
21 Pemmats TekcTOBBIE 331a41 apU(METHIECKIM CIIOCOOOM U € IOMOIIBIO

OpraHM30BaAHHOI'0 KOHECYHOI'O Hepe60pa BCCX BO3MOXXHBIX BApHAaHTOB

Pemate 3amaum, conaepkamme  3aBUCUMOCTH,  CBSI3BIBAIOLIUE
2.2 BEJIMYUHBL: CKOPOCTb, BPEMSI, pACCTOSIHHUE, II€HA, KOJWYECTBO,
CTOMMOCTh




2.3

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBI, TaOJIUIIbI, 0003HAYEHUSI IPU
pelieHuu 3aaad

2.4

[Ionp30BaThCsi OCHOBHBIMM CANMHULIaMH HN3MCPCHUA: ILICHBI, MACCHI,
PaCcCToOsAHUA, BPCMCHH, CKOPOCTH, BbIpaXXaTb OJHH CIAWHHUIIbI
BCJIMYUHBI UCPC3 APYTUC

2.5

H3Biekars, aHAITM3UPOBATh, OLICHUBATh uHpopMaImio,
NpeICTaBICHHYI0O B  Talbnuie, Ha croi04yaTod Jguarpamme,
UHTEPIPETHPOBATH NPEACTABICHHBIC JaHHBIC, MCIIOJIb30BaTh TaHHbIC
IpY PEICHUH 3a/1a4

HaFJUI,Z[HaH IrcoOMCTpHUA

3.1

[lonb30BaTbCsd TEOMETPUYECKUMM IIOHATHAMH: TOYKaA, IIpsAMasd,
OTPE30K, JIy4, yT0J, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[TpuBoaUTH HpUMEPHl OOBEKTOB OKPYXKAIOIIET0 MHUpa, UMEIOLINX
(GopMy U3yUYEHHBIX TEOMETPUUECKUX PUTYD

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIAMH: BEPIIMHA
CTOPOHA; C MHOTOYT'OJIbHUKAMU: YT'0JI, BEPIIHHA, CTOPOHA, TNAarOHaJb;
C OKPY’KHOCTBIO: paiiycC, IMaMeTp, LIEHTP

3.4

N300paxxath U3y4yeHHbIE TeOMeTpUIecKue (PUrypbl HA HETMHOBAHHOMN
U KJIeTYaTol Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKU

3.5

Haxomute mIMHBI OTPE3KOB  HEIMOCPEICTBEHHBIM  U3MEPEHUEM
C OMOLIBIO JIMHEWKH, CTPOUTH OTPE3KHU 3aJaHHOM JIMHBI; CTPOUTH
OKPYKHOCTb 33JIaHHOTO pajinyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBAIpaTa
JUJISL KX TIOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U TIEPUMETPa

3.7

Bbranciste nepuMeTp M III0MIa b KBajpaTa, IpsIMOyrojibHUKA, (uryp,
COCTaBJICHHBIX U3 TMPAMOYTOJbHUKOB, B TOM 4Hcie Quryp,
M300paKEHHBIX Ha KJIeT4aToi Oymare

3.8

[Tonp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIIAMHN HN3MCPCHHA
JJIMHBI, TNIOIAAW; BeIpa’KaTb OAHHW CAVMHUIILI BEJIMYNHBI YCPE3 APYTUC

3.9

Pacno3naBaThs napauienenunesi, Ky0, HCHOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, W3MEPEHHs; HAXOIUTh HU3MEPCHUS
napajenenuneaa, kyoa

3.10

Beraucnate 00BeM KY63,, napajuieacruicaa 110 3aJaHHbIM
HN3MCPCHUAM, I10JIb30BATHCA CAMHUIIAMA N3MCPCHUA oO0BbeMa

3.11

Pemarts Hecn0KHBIE 3aJ1a41 Ha UBMCPCHUC TCOMCTPUICCKHUX BCIIMINH
B IIPAKTUYICCKUX CUTYyallUAX




HpOBepﬂeMl:.Ie JIEMEHTHBI COACPKaHUSA

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1

HartypanbHble uncna u HyJb

1.1

Harypansnoe uucno. Psg Hatypanenbix uncen. Yucno 0. M3o06pakeHue
HaTypaJbHBIX YKCEN TOUKAMH Ha KOOPJMHATHOU (YUCIOBOM) MpsIMOit

1.2

HOSI/IHI/IOHHEUI cUcTeMa cuucieHus. Pumckas HyMcCpanu:. HGC}ITI/I‘{Haﬂ
CHUCTCMA CUHHUCJICHUSA

1.3

CpaBHeHHE HATypaJbHBIX YHCEI, CPABHEHUE HATYPAIBHBIX YUCEI C HYJIEM.
OxpyrieHue HaTypajabHBIX YUCEIl

1.4

CrnoxeHue, BBIUUTAHUE, YMHOXXCHHE W JI€JIEHWE HATypaJbHbIX YHCEN.
CBOICTBO HyJIsl IPH CJIOKEHHUH, CBOMCTBA HYJIS U € IMHULIBI [IPU YMHOKEHHH.
IlepemMecTUTENPHOE H COYETATENIIBHOE CBOMCTBA (3aKOHBI) CIOKEHUS
U YMHOXEHUS, PacpeIeIUTEIbHOE CBONCTBO (3aKOH) YMHOXEHUS

1.5

Ucnonws3zoBanue OykB nsi 0003HAYEHUS] HEU3BECTHOIO KOMIIOHEHTa
U 3aIlMCU CBOMCTB apu(METUUECKHUX JEHCTBUN

1.6

Jlemutenn W KpaTHBIE 4YHCIA, pa3joKEeHWE Ha MHOXHTETH. I[IpocTeie
U cocTaBHbIe uKcha. [ Ipu3Haku nemmmocTr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

CreneHb ¢ HATypajdbHbIM IOKA3aTe€JEM. 3aluCh YKCIa B BHUJE CYMMBI
Pa3pAAHBIX CIIaracMbIX

1.8

HucmoBoe BbIpakeHHE. BplUMCIEHHE 3HAYEHUM YHUCIIOBBIX BBIPAXKEHUM,
MOPSAJOK BBIMNOJHEHUSI JeUCTBUU. VCronb30oBaHWE TIPU  BBIYMCICHUSX
MEPEMECTUTEIIPHOTO M COYETATeIIbHOTO CBOMCTB (3aKOHOB) CIIOXKCHUS
Y YMHOXEHUS, PACIIPEICIUTEIIBHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

IIpencraBierre o JpoOM Kak CIOCOOE 3alMCH  YacTH  BEIMYHMHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HEMpaBUIIbHBIE poOu. CMenTanHas
Ipo0b, TIPEAICTABICHUE CMEIIaHHOW JpoOM B BHUJE HEMPABWIBHOW JpoOU
Y BBIJICJICHHE IIEJION YacTH YHMCia M3 HeMpaBUILHON Apobu. M3ob0pakeHne
IpoOelt TOuKaMH Ha YHUCIIOBOM MPSMOM

2.2

OcHoBHoe cBoiicTBO apoou. Coxkparmienue npobdeit. [IpuBenenue npobu
K HOBOMY 3HaMeHatelo. CpaBHeHUe apodei

2.3

Crnosxenue v BeIYUTaHHE ApoOei. YMHOKEHHUE U ieTieHre ApoOeit, B3aUMHO-
oOpatHble 1pobu. HaxoxxaeHre 4acTu 1esoro U esoro Mo ero 4acTu

2.4

Hecstuunas 3anuck apobeil. IlpencraBnenue aecsTHUHON npoOu B BUAE
0ObIKHOBeHHOM. 300paxkeHne AECITUUHBIX ApOoOeil ToukaMu Ha YHCIOBOU
npsimoii. CpaBHEHHE JECATHYHBIX ApoOei




Apudmerndeckre JEHCTBUSL € JECATHUYHBIMU  JpoOsiMu. OKpyriieHue

2.5 .
NECATUYHBIX ApoOei
3 Pemienne TekCTOBBIX 3a/1a4
3.1 Pemenue TekcTOBBIX 3a7a4 apu(PMETHIESCKUM CITIOCOOOM
3.9 Pemenue nornyeckux 3agad. Pemenue 3amad nepedbopoM BCeX BO3ZMOKHBIX
' BapuaHTOB. Vcnonb30BaHue MpY PEIICHUH 3a1a4 TaOJIHIl U CXEM
Pemienne 3amau, comepiKalux 3aBUCHMOCTH, CBS3bIBAIOIINE BEJTUYHMHBI:
33 CKOPOCTb, BpPEMS, PAacCTOSIHUE, LIEHY, KOJUYECTBO, CTOMMOCTb. EIMHHIIBI
' M3MEPEHHUSI: MAcChl, 00bEMa, LIEHbI, PACCTOSIHUSA, BPEMEHH, CKOPOCTH. CBsI3b
MEXKy €AUHULIAMHU U3MEPEHUS KaXKI0W BEIIMUUHBI
3.4 Perienrie OCHOBHBIX 3aj1a4 Ha ApoOU
3.5 [IpencrapiieHne NaHHBIX B BUJE TaOJIUII, CTOJIOYATHIX TUArpaMM
4 Harnsgnasa reomerpus
Harnsnuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpPE30K, JIyY, YroJj, JIOMaHas, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPyr. YTOJL
[IpsAMOii, OCTpPBIN, TYIION U PA3BEPHYTHIA YIJIbI
JlinHa oTpe3Ka, METpUUECKUE €IMHULIBI ITTUHBL. J[TMHa TOMaHOW, IEpUMETP
4.2 MHOTIOYroJIbHUKa. F3MepeHue u MOCTpPOEHHWE YIJIOB C IOMOUIBIO
TpaHCcHopTHpa
43 Harnsnaele npencraBieHus: o ¢gurypax Ha MIOCKOCTH: MHOTOYTOJIBHUK,
' MPSMOYTOJIbHUK, KBAJIpaT, TPEYTOJILHUK; O paBEHCTBE (QUTYP
N3obpaxkenne ¢uryp, B ToM 4yucie Ha kieTdatoi Oymare. Iloctpoenue
44 KOH(MUTypaluii W3 dYacTell MpsMON, OKPYKHOCTU Ha HEJIMHOBAHHOMN
' u kierdaroil Oymare. Mcnonp3oBaHue CBOMCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBaJIpaTa
[Imomaas  OpsIMOYrOJdbHWKA W MHOTOYTOJIBHUKOB,  COCTaBJICHHBIX
45 | u3 mpSIMOYTOJBLHUKOB, B TOM 4ucie (GUryp, n300pakKeHHBIX Ha KJIETYATON
Oymare. EnuHUIIBI U3MEpEHUS TIJI0IIA TN
Harnsansie IPEICTABICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
OpsIMOYTOJIbHBIN Tapajiienenunen, Ky0, MHororpaHHuku. M3oOpaxeHue
4.6 |mpocTedlIuX MHOTOrpaHHUKOB. Pa3BepTkum ky0a u mapajuienenurena.
Coznanue mojienieil MHOIOrpaHHUKOB (M3 OyMaru, MpoBOJIOKH, MJIACTUIMHA
U IPYTUX MaTepHaJIOB)
47 O6beM mpsAMOYTOJILHOTO Mapasuienenunena, kyoa. Eqununsl nsmepenus

o0BeMa




6 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMMbl
Kon IIpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHHUs
pe3ynbTara
1 UYucna 1 BEIYMCIIEHUS
3HaTh U TOHUMATh TEPMHHBI, CBA3aHHBIE C PA3TMYHBIMU BHIAMHU YHCET
1.1 U CII0CO0aMU UX 3aMHUCH, IEPEXOIUTH (€CJIU 3TO BO3MOXKHO) OT OJHOMI
(dbopMBI 3amKcH Yuciia K Apyroi
12 CpaBHMBaTh U YNOPAJOYUBATH IEJbIE YHUCIA, OOBIKHOBEHHBIE
' U IeCATUYIHBIC IpOoOH, CPAaBHUBATDH YHCIIA OJJHOTO U Pa3HBIX 3HAKOB
BemonusaTe, coderas  yCTHbIE WU IUCBMEHHBbIE  IPUEMBI,
13 apumeTnyeckue NEHCTBUS C HATYPAJbHBIMH U LEJIBIMUA UYHCIAMH,
' OOBIKHOBEHHBIMU M JECATUYHBIMU JIPOOSMHU, TOJOKUTEIbHBIMU
¥ OTPUIATETbHBIMU YHCIIAMHU
BbruncnsaTe 3Ha4eHHsI YMCIOBBIX BBIPAKEHUH, BBINOJHATD MPUKUAKY
14 U OIICHKY pe3yJbTaTa BBIUMCIICHUN, BBIMOJIHATH MPEOOPA30OBAHUS
' YHUCJIOBBIX BBIPAKEHUW Ha OCHOBE CBOWCTB apu(PMETHUECKUX
JNEUCTBUN
15 OxpyrnsiTh  LENble YWCIA M JIeCATHUYHBIE JApOoOM, HAXOAUTh
' NpUOIMKEHUS YHCET
COOTHOCUTB TOUKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M HM300pa)kaTh yucia TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HaXOAUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOYKY B TPSAMOYTOJIBHOM CHUCTEME KOOpJIUHAT
' C KOOpAMHATAMH 3TOH TOUKH
18 OxpyrisiTh IEeNble YWCa ©  JeCATHYHBIE ApoOW, HAXOAWUTh
' NpUOIFKEHUST YHCET
2 YucnoBble U OYKBEHHBIE BHIPAKEHUS
[Tornmath U ynoTpedsTh TEPMUHBI, CBSI3aHHBIC C 3alUCHIO0 CTETICHU
2.1 YHclia, HAaXOAUTh KBaapaT M KyO uMCIa, BBIUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAXKEHUH, COAEPIKAIIMUX CTENIEHU
99 ITonb30BaThCs MpU3HAKAMU JAETUMOCTH, PACKIIAAbIBATh HATYpaJIbHbIE
' YHClia Ha MPOCTHIE MHOXKHUTENN




2.3

[Tonp3oBaThCs MaCHITa6OM, COCTAaBJIATH IIPOIIOPIHH M OTHOIICHU S

2.4

Hcnonb3oBaTh OykBbl Il O0O3HAUEHUS YHCEN TMIPU  3aMKCH
MaTeMaTUYECKUX BBIPAXKEHUM, COCTABIAThH OYKBEHHBIC BBIPAKCHUS
U (OPMYJIbI, HAXOJIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKEHUN

2.5

Haxoauts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3aaa4

3.1

Pemiate MHOrOIIaroBbie TEKCTOBBIE 3aJla4uu1 apI/I(bMGTI/ILIEECKI/IM CIOCOOOM

3.2

Pemars 3amaun, cBs3aHHBIE ¢ OTHOLIEHUEM, MPOMOPLIUOHATBHOCTHIO
BEJIMYMH, MPOLIEHTAMH, PEIIaThb TPU OCHOBHBIE 3a/ladyd Ha ApoOH
Y TIPOLIEHTHI

3.3

Pemare 3agmaum, coxaepxkamue  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOJIUTEIBLHOCTD, BpEMs, 00BEM pabdOThI, HCTIOIb3YS
apu(pMeTHYecKue JACHCTBUSA, OLIEHKY, MPUKUJIKY; [OJb30BATHCSA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYNH

3.4

CocTaBnsiTh OYKBEHHBIC BHIPAKEHHUSI 110 YCIOBHIO 33/1a9U

3.5

W3Bnekate  wHpOpMAIMIO,  MPEACTAaBIEHHYI0O B  TaOJMIaX,
HAa  JIMHEHHOH, cToJ04YaTod  WJIM  KPYroBOM  AuarpaMmax,
UHTEPIIPETUPOBATh MPEICTABICHHbIE JaHHbIE, NCIIOJIb30BATh JAHHbIE
IIPU PEIICHUH 33724

3.6

[IpeacraBnsaTe uHGOPMAIMIO ¢ TOMOIIBIO TAONMI, JIMHCHHOU
U CTOJIOUATON AuarpaMmm

Harnsnnas reomerpust

4.1

[TpuBoauTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HMEIOIIUX
(bopMy M3YUYEHHBIX T€OMETPUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepbl paBHBIX U CAMMETPUYHBIX QUTYD

4.2

N300paxkatb ¢ TMOMONIbIO LHUPKYJsSA, JMHEHKH, TpaHCHIOPTUpPA
HAa HEJIMHOBAaHHOW U KjeTyaTol Oymare H3ydeHHbIE IUIOCKHE
reoMeTrpudeckue GUrypbl 1 KOHQUTrypaluu, CAMMETPUYHbIE (PUTYPHI

4.3

[Tonp30BaThCA TEOMETPUUECKUMHU TOHSATHUSIMU: PaBEHCTBO (QUTYD,
CUMMETPHUSI; UCII0JIb30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO
C CUMMETPHEN: OCb CHMMETPHH, LIEHTP CUMMETPUU

4.4

Haxoautes BEIMYMHBI YIII0B U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTHUPA,
CTPOUTH YIVIbl 3aJaHHOW BEJIWYMWHBI, IOJIB30BAaThCSA IMPU PEUICHUU
3a/1a4 rpayCHOM MEpPOM YTJIOB, PaClO3HABATh HA YEPTEXKAX OCTPHIi,
MPSIMOU, PA3BEPHYTHIN U TYIION YIJIbI




4.5

Breraucnsare IJINHY HOMaHOﬁ, IICPpUMCTpP MHOI'OYI'OJIbHUKA,
IMOJIb30BATHCA CAWMHHIAMH HU3MCPCHUSA JIMHBI, BbIPAXKATH OIHU
CANHUIBI U3MCPCHUA AJINHBI YCPC3 APYIHUC

4.6

HaxoauTse, UCIoab3ys 4epTEKHbIE UHCTPYMEHTBL, PACCTOSIHUSA: MEXKIY
JBYMs TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOM CETKE

4.7

Boerancnsate miomans GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHHUKOB,
UCIIONIb30BaTh pa30HeHne Ha MPSMOYTOJbHUKU, HA paBHBbIC (PUTYpHI,
NOCTPauBaHWE [0 MPSAMOYIOJIbBHUKA, II0JIb30BATbCS OCHOBHBIMH
€AUHULAMM HW3MEPEHUs IUIOIIAAN, BBIPAXKATH OJHU  EIWHUIIBI
MU3MEPEHUS IUTONIAAN YepEe3 APyTrue

4.8

Pacrno3HaBaTh Ha MOJENSAX M HM300paKEHUSAX NUPAMHUAY, KOHYC,
UWIMHAP, WCIONb30BaTh TEPMUHOJOIHUIO: BEPIIMHA, pedpo, IpaHb,
OCHOBAHUE, pa3BEpPTKa

4.9

N300pakath Ha KJI€T4aTON Oymare NpsIMOYTrOJIbHBII MapaieIenuIe]

4.10

Boluuciasate o0beM  MOpsIMOYTOJILHOTO — Tapajliesienunena, Kyoa,
M0JIb30BATHCS OCHOBHBIMU €TMHUIIAMU U3MEPEHHS 00beMa

411

Pemrate HecOXHBIC 3ala4YM Ha HaXO0XKICHUC TI'COMCTPHUUCCKHX
BCJIMYHUH B IIPAKTHYCCKUX CUTYyaIHUAX

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 HarypanbHble uncna
Apudmernueckue ASUCTBHS ¢ MHOTO3HAUYHBIMH HaTypajibHBIMU YHCIAMH.
11 YucroBble BbIpAXKEHUS, TMOPSAOK JEHCTBUM, HUCHOJIB30BAaHUE CKOOOK.
' Hcnonb3oBaHre Mpyu BHIYUCICHUSIX MEPEMECTUTEIBLHOTO U COYETATEIbHOTO
CBOMCTB CIIO’KEHHSI U YMHOKEHUSI, PACHIPEAETUTEIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OkpyrieHue HaTypajibHbIX YUCEIT
13 JlenuTenu u KpaTHBIC YUCIa, HAMOOJIBIIUKA OOIIHI IeTUTENIb 1 HaUMCHbBIIICS
' oO1ee kpaTHoe. [{enrMMocTh CyMMBI M POU3BEACHHUS
1.4 Jlenenue ¢ octaTkom
2 Hpobu
51 OObIKHOBEHHAs! IpoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHue IpoOeil.
' CpaBHeHHUe U yropsiouuBaHue apooeit
99 Pemenue 3a1ay Ha HAX0XAEHUE YACTH OT LIEJIOT0 U LIEJIOT0 MO €ro YacTu.
' JIpoOHOE YHCII0 KaK pe3ysIbTaT ACICHUS




[IpencraBnenne paecATHYHOW JpoOM B BHIE OOBIKHOBEHHOW JpoOu

2.3 . .
¥ BO3MOKHOCTb MPEACTABICHUSI OOBIKHOBEHHOM IpOOH B BUE JECATHUHOM
Hecstuunble npoOu W MeTpuyeckas cucteMa wmep. Apudmerudyeckue

2.4 JEUCTBUA U YHUCIIOBBIE BBIPAKEHUSI C OOBIKHOBEHHBIMH M JI€CSITHUYHBIMU
IpoOsIMU

25 OtHowieHue. [lenenue B JaHHOM OTHOWEHWMH. MacmTad, nmponopuus.

' [Iprmenenne mponopunii NpyU pELICHNHN 3a1a4
[Tonsatue mnpoiieHTa. BbluncieHue MpoLEHTa OT BEIMYMHBI M BEJIUYUHBI

2.6 10 €€ MPOLICHTY. BhIpaskeHne MpoIeHTOB eCATUYHBIMU JIpo0smu. Pemienue

3a/1a4 Ha MPOIEHTHI. BbIpakeHre OTHOIICHUS BEJIMUUH B TIPOLIEHTaX
3 [TonoxxuTenbHbIE U OTPULIATENBHBIE YUCIIA
[TonoxxutenbHble U OTpULATENbHBIE ynciaa. I{enbie yncna. Moaynp yunca,

3.1 reoMeTpuYecKass WHTeprperanus Moayis uucia. M3o0paxeHue wyucen
Ha KOOPAWHATHOM MpsAMOU. YKCnoBbIe MPOMEKYTKH. CpaBHEHHUE YHCEN

3.2 Apudmernueckue ACUCTBUS C TMOJOXKUTEIBHBIMU UM OTPUIATEIBHBIMU

' YHCIaMHU
[IpsiMoyronbHasi cucTeMa KOOPAMHAT HA IUIOCKOCTU. KoopauHAaThl TOUKH

3.3 Ha TIUIOCKOCTH, a0cumcca W opauHara. IloctpoeHue Touek U Guryp
Ha KOOPJAMHATHOW MJIOCKOCTH

4 BykBeHHbBIE BBIPAKEHUS
[Ipumenenne OykB I 3alUCH  MAaTEMaTHYECKUX  BBIPAKEHUU

41 u npeioxeHut. CpoiicTBa apudmernueckux AeucTBuil. bykBeHHBIC

' BBIPAKEHUS U YHCIIOBBIE IOJICTAHOBKH. ByKBEHHbIE pABEHCTBA, HAXOK/ICHHE
HEN3BECTHOIO KOMIIOHEHTA
49 ®opmyibl, HOPMYJITBI IEPUMETPa U TUIOMIAIA MIPSIMOYTOJIBHUKA, KBAApaTa,
' 0o0beMa mapaJuiesienune1a u Kyoa

5 Penrenue TeKCTOBBIX 3a1a4

5.1 Pemenre TeKCTOBBIX 337124 apU(METUUECKUM CTIOCOOOM

59 Pemenue noruveckux 3amad. Pemrenue 3amay nepedbopoM Bcex BOZMOXKHBIX

' BapUAHTOB
Pemenne 3amay, copepKamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIUYHMHBL:
CKOpOCTb,  Bpe€Msl, pacCTOsAHME, I€HA, KOJIUYECTBO, CTOUMOCTD,
5.3 MIPOU3BOJUTENBHOCTbD, BpeMsi, 00beM padoThl. EqMHUIIBI H3MEPEHUS: MACCHI,

CTOMMOCTH, PaCCTOsAAHHSA, BPEMCHH, CKOPOCTH. CBs3b MCXKAY CIAMHHUIaMU
HN3MCPCHUA Ka}I(,HOfI BCIIMYMHBI




Pemenue 3a/la4, CBA3aHHBIX C OTHOIICHUCM, IIPOIIOPIHNOHAIBHOCTBIO

5.4
BEJIMYMH, POIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OueHka ¥ NpUKUAKA, OKpyTieHue pesyibrata. CocTraBieHre OYKBEHHBIX
' BBIPKEHUI 110 YCIOBHIO 334a4H.
56 [IpeacraBieHure JaHHBIX C MOMOIIBIO Tabnuil U auarpamm. CtonO4darbie
' auarpamMmbl. YTeHHE KpyTOBBIX AMAarpaMM
6 Harnsnnast reomerpust
6.1 Touka, mnpsmas, OTpe30K, Jyd, YroJd, JIOMaHas, MHOTOYTOJbHUK,
YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT
6.2 B3aumHoe pacrnoyiokeHue JIByX HpsSIMbIX Ha IJIOCKOCTH, MapaulebHbIE
' MIPSAMBIE, IEPIICHINKYIISIPHBIC TIPSIMBIC
6.3 W3mepenune paccTosHUI: MEXAY JByMsl TOUKamMH, OT TOUYKH O HPSIMOH,
' JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKE
6.4 | 3mepeHue v mOCTpOEHUE YTIIOB C TOMOIIBIO TPAHCTIOPTUPA
6.5 Bunbl TpeyrojibHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIHN, TYIOYTOIbHBIMN,
' paBHOOEIPEHHBIN, pABHOCTOPOHHU I
6.6 YerbipexyroiabHuK. [IpAMOyroapHHMK, KBajpaT: HUCIIOJIb30BAHUE CBOMCTB
' CTOPOH, yTJIOB, IHAroHaei
N3o0paxkenne reoMeTpuyeckux (Guryp Ha HEITWHOBAHHOW Oymare
6.7 |c wuCnomb30BaHWEM IUPKYJS, JHUHEWKH, YTOJNbHHUKA, TPaHCIOPTHPA.
[TocTpoenus Ha kieT4aToi Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[Tonsitue  miomanu  GUryphl, E€OUHUIBI  W3MEPEHHS]  IUJIOIIA[IH.
6.9 [TpubnuxeHHoe n3MepeHue miomaau Guryp, B ToOM 4ucje Ha KBaApaTHOM
CeTKe
6.10 | IIpuGmmkeHHOE H3MEPEHUE TTMHBI OKPYKHOCTH, TIJIOMIAIN KpyTa
6.11 CummeTpus:  UeHTpanbHas, oceBas M 3epkaibHas. [loctpoenue
' CUMMETPUYHBIX QUTYP
Harnsoasie NpeCTaBICHUS 0 IPOCTPaHCTBEHHBIX durypax:
napasuiefienumnen, Kyo, mpu3ma, mupaMuaa, KOHycC, UITUHP, map u cdepa.
6.12 N3o0paxenne  mpocTpaHcTBeHHBIX  Quryp. [lpumepbr  pa3BepTok
' MHOTOTPaHHUKOB,  LMJMHApa ©u  koHyca. Co3maHue  Mojeneu
IPOCTPAHCTBEHHBIX (uryp (U3 Oymaru, IpOBOJIOKH, IJIACTUINHA U IPYTUX
MaTepHasoB)
6.13 [Tonste oobema, equHUIIBI U3MepeHust o0bema. O0BbEM TPSIMOYTOJIBHOTO

napajenenunena, kyoa




7 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

MPOrpaMMbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHHUs
pe3yJnbTara
1 Uucna u BeIUMCICHUS
11 BbinmonHATe,  coyeTass  yCTHbIE W NHCHMEHHBIE  MPUEMBI,
' apupMeTnYecKue AEICTBUS C PALMOHAIbHBIMU YHCIIAMU
Haxonute  3Ha4eHWs]  YUCIOBBIX  BBIPAKEHHUH,  MPUMEHSTH
1.2 pa3zHO00pa3HbIe CIOCOOBI U TPUEMBI BBIYMCIICHUS 3HAYEHUN TPOOHBIX
BBIPKEHU, COIEPKAIINX OOBIKHOBEHHBIE U AECITUYHbBIE APOOU
[lepexoguTs OT OXHOM (OPMBI 3alMUCH 4YHCET K JApyrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  ApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITUYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
NECATUYHYIO IPOOb)
1.4 CpaBHHBaTh U YIIOPSA0YMBATH PALIMOHAJIBHBIE YHCIIA
1.5 OKpyrisTh uncia
BBINONHATS TPUKUIAKY U OLEHKY pe3yJibTaTa BBIYMCICHHM, OLIEHKY
1.6 3HAa4YCHUU YHCIIOBBIX BBIPAKCHUM. BrinmonusaTs JIIEUCTBUS
CO CTEMEHSAMHU C HaTypaJIbHBIMU MTOKA3aTeJIIMU
17 [IpuMeHsATh TNPU3HAKK JAETUMOCTH, Pa3JIOKEHHE Ha MHOXKHUTEIU
' HATypaJbHBIX YUCEI
Pematp PaKTUKO-OPUEHTUPOBAHHBIE 3a/1auu, CBSI3aHHbBIC
C OTHOLICHHEM BEIUYHUH, MPOMNOPLHUOHAIBHOCTBIO  BEJIUYMH,
1.8 MPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YNbTaThl pEUIEHUA  3a/1ad
Cc y4EeTOM OTPAaHUYECHHH, CBSI3aHHBIX co CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanuecKkue BhIPaKCHUS
21 Hcnonb3oBath anreOpanyeckyr0 TEPMUHOJIOTUIO W CHMBOJIKKY,
' IPUMEHATH €€ B IPOIecCe OCBOCHUS yUeOHOro MaTepHasa
99 Haxomute 3HaueHHs OYKBEHHBIX BBIPKEHUM TIpU  3aJlaHHBIX
' 3HAYEHHUAX EPEMEHHBIX
53 Bbimonaate mnpeoOpa3oBaHUS 1LEJIOT0 BBIPAKEHHWS B MHOTOWIEH
' MPUBEACHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK




BeinoasaTe YMHOXCHHUC OOHOYJICHA HA MHOI'OYJICH W MHOTI'OYJICHA

24 Ha MHOTOWIEH, IPUMEHATh (OpMyJibl KBaJpaTa CyMMbI U KBajJpaTa
Pa3HOCTH
OcCy1IecTBIIATH Pa3JI0KEHNE MHOTOUYJIEHOB HA MHOXKHUTEIH C TOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKUTENS, TPYIIUPOBKU CIaraeMbiXx,
npuMeHeHus: (POPMYJI COKPAILIEHHOIO YMHOKEHHUS
26 [IpumensTh MpeoOpa3zoBaHKs MHOTOUYJIEHOB JIJISl PELICHUS] Pa3JIMYHBIX
' 3aJ1ay U3 MaTeMaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH
57 Hcronb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU IOKA3aTEIsIMU
' JUIS Ipe0Opa30BaHUs BBIPAKEHUI
3 YpaBHEHUsI U HEPABEHCTBA
Pemate nuHEVHBIE YpaBHEHHS C OJHOW IIEPEMEHHOW, IMPUMEHSSA
3.1 npaBuia Mepexoja OT UCXOJHOIO YPAaBHEHHS K PABHOCUJIBHOMY €MY.
[IpoBepsiTh, ABISIETCS JIM YUCIO KOPHEM YPAaBHEHHUS
3.9 [TpumensaTs rpaduyeckue METOIbl TMpPH PEHICHUH JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TopOupaTh npuMepsl ap YKCel, SBISIIOUUXCS PEHIEHUEM JIMHEHHOTO
' YPAaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM MIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS
3.4 C IByMsI TIEPEMEHHBIMU; TOJIb3YSICh TpadUKOM, TPUBOAUTH MIPUMEPHI
peuIeHus] YpaBHEHHUS
35 PemaTte cucremsl AByX JTMHEUHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU,
' B TOM YHCJIe TpapuyuecKu
CocTaBisATh U pelaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH MO YCJIOBUIO 33Ja4M, MHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4yM MOJYyYEHHBIN pe3yJbTaT
4 Koopnunate! u rpadpuxu. Oynknmm
N300paxkaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOILIHE
4.1 3aJlaHHBIM KOOpJIWHATaM, Jy4Yd, OTPE3KH, MHTEPBAJIbI, 3aIlMCHIBATH
YHCIIOBBIE TPOMEXYTKH Ha alNreOpandeckoM s3bIKe
49 OTtmedarh B KOOPJAMHATHOM IUJIOCKOCTH TOYKH IO 3aJIaHHBIM
' KOOPIHHATAM
43 Crpouts rpaduxu nuHeHHbIX QyHKIMA. CTpouTh rpaduk QyHKIUH

y = x|




4.4

OnuceiBaTh C ITOMOIIIBIO q)YHKHHfI HN3BCCTHBIC 3aBUCUMOCTHU MCIKOY
BCIIMUYMHAMH: CKOPOCTb, BpPCMs, PACCTOAHUC, ICHY, KOJIHUYCCTBO,
CTOUMOCTD, ITPOU3BOAUTCIBHOCTDL, BPEMA, 00BeM pa6OTBI

4.5

HaXO,ZII/ITI) 3HA4YCHUC (i)YHKHI/II/I I10 3HAYCHUIO €C apIryMCHTA

4.6

[Tonumate rpaduueckuit crnocod® MpeACTaBICHUS U aHAIW3a
uHpOpMallMy, U3BJIEKaTh MW HHTEPIPETUPOBATH HUH(OPMALINIO
U3 TpaUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH

BCPO}ITHOCTI) N CTaTHUCTHUKA

5.1

Ywurars nHPOpMAIIHIO, IPEACTABICHAYIO B TA0IHIIAX, HA TUarpaMmMax,
NpEeACTaBIATh JIaHHBIE B BHAC TaOJWIl, CTPOUTH JdUATPAMMEBI
(cTosIOMKOBBIE (CTONOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM

5.2

OnuceiBaTh H HHTCPIIPCTHUPOBATL PCAJIBHBIC YHCJIOBBIC OTAHHBIC,
MMpCaACTaBJICHHBIC B Ta6JII/II_IaX, Ha JhuarpaMmax, I"pa(bI/IKaX

53

Hcnoap3oBaTh JJIA OIINCaHuA JaHHBIX CTaTUCTHUYCCKHUC
XAPaKTCPUCTHUKH: CPCOAHCC apI/I(l)MCTI/I‘-ICCKOC, MCAHMaHa, HauOoJIbIIICE
N HAUMCHBIICC 3HAYCHMS, pa3Max

5.4

HNmeTs npeacraBieHue o Cily4alHOW M3MEHUYMBOCTH HA ITPUMEpPax LEH,
(GU3MYECKUX BEJIIMYUH, AHTPONOMETPUYECKUX JIAHHBIX, HMETh
IIPEACTABICHUE O CTATUCTUYECKON yCTOMYUBOCTH

['eomerpus

6.1

Pacrio3naBaTh M3y4eHHBIE TE€OMETPUYECKUE (DUTYPBI, OTPEIEIATh UX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaTh TeOMETpUUYecKHe (QUrypsl,
BBITIOJIHATh YEPTEKH MO YCIOBUIO 3adaud. M3MepsaArh JUHEUHBIC
Y YTJIOBbIE BETWYUHBI. PemaTe 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB
Y BEJINYMH YIJIOB

6.2

Henate rpyOyro OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIMUUH MPEIMETOB
B peajbHOW JXKHM3HU, Pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Paznmmuarh
pa3Mephl 3TUX 0OBEKTOB IO MOPSIAKY BETUUUHBI

6.3

CTpouTh 4epTE)H K TEOMETPUUECKUM 33]1a4aM

6.4

Ilonp30BaThCs MIPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MIPHU PEILICHUH
3a1a4y

6.5

HpOBO,Z[I/ITB JOTHUYCCKHUC pPacCCyKaACHNA C HCITIOJIB30BaHHUEM
reOMCTPHUUICCKUX TCOPEM

6.6

[Tonp30BaThCs IIPU3HAKAMU PaBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI, IPOBEACHHON K THIIOTEHY3E
IIPSAAMOYTOJIBHOI'O TPEYIOJIbHUKA, B PELICHUHA N'€OMETPUYECKUX 3a1a




6.7

OnpenensaTe napamiedbHOCTh MPSMBIX C MTOMOIIBIO YTIIOB, KOTOpPHIE
oOpa3yeT ¢ HUMHU cekymias. OnpenensaTh NapauiedIbHOCTh MPSIMbIX
C HOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPSIMOM IO TOUEK
JIPYrou MpsiMOU

6.8

Pematsp 3aJa4H Ha KJI€TYaTOMN 6YMaF€

6.9

[TpoBOoAMTH BBIYMCICHUS M HAXOAUTh YHCIOBbIE U OYKBEHHBIE
3HAQYEHUSA YTJIOB B TEOMETPUYECKHUX 33a4ax C HCIOJb30BAHUEM
CYMMBI YIJIOB TPEYIOJBHUKOB U MHOI'OYI'OJIbBHUKOB, CBOWCTB YIJIOB,
0oOpa30BaHHBIX IpU TEPECEUCHUH JBYX IApPAUICIbHBIX MPSMBIX
cekyllen. Pemars npakTryeckue 3a/1a4n Ha HaX0XKIACHUE YTIIOB

6.10

Biiagerp 1NOHATMEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMETh
ONpENENITh OUCCEKTPUCY YyIria W CEpPEeAVHHBIA MEpPIEeHIUKYISP
K OTpPEe3Ky KaK F€OMETPUUECKHUE MECTA TOUEK

6.11

@opMyIMpOBaTh ONPEACIICHUSA OKPYKHOCTM U Kpyra, XOp.Ibl
U JHAMETpa OKPYKHOCTH, ITOJIb30BATHCA HMX CBOMCTBAMHU. YMETh
IIPUMEHSTD 3TH CBOMCTBA IIPU PELLICHUU 3a1a4

6.12

Branerp MOHATHEM ONKMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMETh HaxoIuTh ee MeHTp. [lomp3oBaThcsi (akTaMu O TOM, UTO
OMCCEKTPHUCHI YIJIOB TPEYroJibHUKAa MEePEeceKaroTcs B OJHOM TOUKE,
U O TOM, 4YTO CEpEOUHHBIC NEPHEHIUKYJSAPBl K CTOPOHAM
TPEYTOJIbHUKA ITEPECEKAIOTCS B OAHON TOUKE

6.13

Brnagerp mnoHATHEM KacaTelbHOM K OKPYXXHOCTH, IIOJIb30BaThCS
TEOPEMOM O TMEPHEHAMKYJISIPHOCTA KacaTeJIbHOWM W  paauyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

ITonp3oBaThCs HpOCTGﬁIHHMH reOMCTPUUICCKNMHN HCPABCHCTBAMMU,
ITIOHUMAaTh UXx HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUS C IOMOILBIO
LIUPKYJIS U TUHEUKH

IIpoBepsieMbIe 3J1€MEHTHI COACPKAHMS

Kon IIpoBepsieMblii 2JIEMEHT COIEPIKAHUS
1 Yucna v BEIUUCIICHUS
Jlpobu OOBIKHOBEHHBIE U AECATUYHBIC, IEPEXO]l OT OJHOU (POPMBI 3aITUCH
1.1 npobeit k apyrou. [loHsTHE palMOHAIBHOTO YHCNA, 3aMlKCh, CPABHEHHUE,
YHOPSAOYMBAHUE PAIMOHATIBHBIX YHCEI




ApudmeTnueckne JEHCTBUS C pallMOHATBHBIMU YuciaMu. Perenue 3amaq

1.2 .
U3 PeabHON MTPaKTUKU Ha YacTH, Ha ApoOu
13 CreneHp ¢ HaTypaJlbHbIM IOKa3aTelIeM: ONpEJesIeHue, MpeoOpa3oBaHue
' BBIPKEHUI Ha OCHOBE OMPEeNICHUs, 3aITUCh OOJIBIINX YHCEIl
14 [IpoueHTsl, 3a1uch TPOLEHTOB B BUJE IpOOU U IpOOH B BUJIE IIPOLIEHTOB.
' Tpu ocHOBHBIE 3a1a41 HA IPOLICHTHI, PEIICHHE 33/1a4 U3 PeaTbHOU MPAKTUKU
15 [IpumeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIH
' HATYpalIbHBIX YUCEI
16 PeanbHple  3aBUCMMOCTM, B TOM u4ucile TpsMas U oOpaTHas
' POMOPIIMOHATLHOCTH
2 Anrebpanydeckre BbIpaKECHUS
21 IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C IEPEMEHHOM. JlomycThMBIE
' 3HAYEHUs IEPEMEHHBIX
59 [IpencraBieHure 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (POPMYJIBL
' Boruncnenus no popmynam
53 [IpeoOpazoBanrie  OYKBEHHBIX  BBIPQKECHUM, TOXKICCTBEHHO  paBHBIC
' BBIpaKCHUS
24 CBoiiCTBA CTENEHH C HATYPAIbHBIM IOKAa3aTEIEM
95 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CliojkeHne, BRIYUTAHNE,
' YMHOXEHHE MHOTOUYJICHOB
@opMyJbl  COKPAILIEHHOTO YMHOXKEHUS: KBaJapaT CyMMbl U KBajpar
2.6 |pasHoctu. Dopmyia pasHOCTH KBaApaToB. PasnokeHHe MHOTOYJICHOB
Ha MHOXHTEIU
3 VYpaBueHus
31 VYpaBHEHHE, KOPEHb YpaBHEHHsI, MpaBWia MPeoOpa3oBaHMs ypaBHEHHUS,
' PaBHOCUIILHOCTh ypaBHEHUI
39 JIuHeHOE ypaBHEHHUE C OJITHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUSI, PELICHNE JINHENHBIX YPAaBHECHUN
33 CocraBieHre ypaBHEHUH MO yCIOBHIO 3a7auu. PerieHne TeKCTOBBIX 3a/1a4
' C TMIOMOIIbIO YPaBHEHUI
3.4 JluneitHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH 1 €T0 rpaduk
Cucrema AByX JIMHEWHBIX ypaBHEHUH C JIBYMsI NepeMEHHBIMH. Pemenue
3.5 | cHcTeM ypaBHEHHH ClIOCOOOM MOACTaHOBKH. [IprMeph! pemeHnst TEKCTOBBIX

3a/1a4 C MMOMOIIBIO CUCTEM YPaBHEHUM




Koopaunate! u rpaduku. @yHKumnn

4.1 Koopaunara Touku Ha npsiMoit
4 YucnoBbie TpOMEXYTKH. PaccTosiHre MeX Ty ABYMs TOUKAMHU KOOPJAMHATHOM
' npsSMOi
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca u opanHaTa
' TOYKHU Ha KOOPAMHATHOU MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1anHbIX hopMynaMu. UTeHne rpaduKoB peanbHbBIX
' 3aBHCUMOCTEH
4.5 [Tonsitue pynkuuu. I'papuk pynkunn. CporicTBa pyHKUMN
4.6 | Jluneitnas ¢pynkuwys, ee rpaduk. ['paduk pyakmmm y = |X|
47 ['paduueckoe pernieHre JIUHEHMHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
) BeposiTHOCTB 1 cTatucTuka
[IpencraBneHue JaHHBIX B BUJIE€ TaOIUL, [UarpaMM, rpauKoB. 3ar0IHEHNE
TaOJUIl, YTEHWE M MOCTPOCHUE IuarpaMmMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpYyroBbix). UreHue TpaduKoOB pealbHBIX MporeccoB. l3pneuenue
uH(popManuu W3 AUarpaMM M TaOJUL, KCIOJNb30BAHWE U HHTEpIpETalus
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpellHee apudMeTndyeckoe, MeAMaHa, pa3max,
5.2 HauOoJIbIlIee M HAaMMEHbILIee 3HaUE€HUsI HA0OPa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYUBOCTHU
Crny4daifHbpIi 9KCIIEpUMEHT (OMBIT) U choydaiiHOe coObITHe. BeposTHOCTh
53 |1 UacToTa. Ponb ManoBepOATHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI
' B TipupoAe W B oOmectBe. MoHeTa W WrpajbHas KOCTh B TEOPUU
BEPOSITHOCTEN
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbl. Yucao pedep U cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o cBsa3Hoctu rpada. Lenu u nukinsl. [Tytu
' B rpadax. OO0xom rpada (dinepoB 1yth). [IpeacraBnenme 00
OpUEHTHpOBaHHOM rpade. Penienue 3a1au ¢ nomoiibio rpados
6 ['eometpust
HauvanbHble nonsatus reometpuu. Touka, npsiMast, OTpE30K, JIy4. YToi. Bubl
6.1 yIiIoB. BepTukanbHble M CMeExXHBIE Yribl. buccexkrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapainenbHoCTh U NepHeHAUKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  urypbl. OCHOBHBIE CBONCTBA OCEBOW CHUMMETPHUHU.

[Ipumepbl CHMMETPUU B OKPY>KaIOIIEM MHUPE




OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO LUPKYJIA U JUHEHKH. TpeyrojpHUK.

6.3 .
BricoTa, Mennana, GuccekTpuca, MX CBOMCTBA
6.4 PaBHOOEpeHHBII W  PABHOCTOPOHHWH  TpeyrojabHUKH. HepaBeHCTBO
' TPEyroJbHUKA
6.5 CpoiicTBa ¥ TMpU3HAKU PABHOOEIPEHHOTO TpeyroyibHUka. [lpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CpoiicTBa W TpHU3HAKW MapaUlebHbIX HOpaAMbiXx. Cymma  yrios
' TpEYroJibHUKA. BHEIIHUE yIibl TPEYroJIbHUKA
[IpsmMoyroybHbIM  TPEYTrOAbHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJIBHOTO
6.7 TPEYrOJIbHUKA, MPOBEICHHOM K TunoreHy3e. IIpu3Haku paBeHCTBa
' NPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIBHUK C YIJIIOM
B 30°
HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOH, Teopema O OoJbllIeM Yyriie W OOJIbIlIeH CTOpOHE
TpeyrojbHUKa. [lepneHuKyisap 1 HaKJIOHHAs
6.9 ['eomerprueckoe MecTo TO4YEK. buccekrpuca yrma H - CEepeIWHHBIN
' NEPHEHANKYJISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUYEK
OKpy»XKHOCTb W Kpyr, XOpAa M JuUaMeTp, HuX CBoiicTBa. BzauMmHoe
6.10 |pacnonoxkeHne OKpyx)HOCTH U mnOpsimMoil. KacarenbHass u  cekyias
K OKpY>KHOCTHU
6.11 OKpy>KHOCTb, BIIMCAaHHAsd B Yroiyl. BrincaHHas W ONMCaHHas OKPY>KHOCTH

TPEYTOJIbHUKA




8 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHHUs
pe3ynbTara
1 Uucna u BeIUMCICHUS
Hcmonp30BaTh  HaydanbHBIC  MPEACTABICHHUS O  MHOXKECTBE
11 JEHCTBUTEILHBIX YHCEIT U CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHUH,
' M300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMU HA KOOPJIUHATHOM
IpsAMON
[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
12 HaxXOJUTh KBaJpaTHbIC KOPHHU, HCIHOJB3YS TMPH HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBITIOJIHATH MPE0Opa30BaHuUs BRIPAXKEHUHN, COAEPIKAITUX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH
13 Hcrnonmp30BaTh 3amucy  OONBIIMX M MallbIX YHCEN C TIOMOIIBIO
' NEeCATUYHBIX ApoOel u creneHelt yucna 10
2 AnreOpanueckue BbIPaXKEHUS
[IpuMeHsTh TOHATHE CTETEHH C IEJbIM IOKa3aTejIeM, BBITIOIHATh
2.1 npeoOpa3oBaHus BBIPAKECHHUM, COAEpKAIUX CTENEHH C IEIbIM
MoKazaresaem
BBITIONHATE ~ TOXKAECTBEHHBIE  MPEoOpa3oBaHUsA  PAIMOHAIBHBIX
2.2 BBIDQKCHUM HA OCHOBE TMpPaBWI JICHMCTBUM HAJ MHOTOYWICHAMH
U anredpandecKuMu ApoosiMu
2.3 PackianpiBaTh KBaJpaTHBIM TPEXUJICH HA MHOXKHUTEIIN
24 [IpumeHsaTh peoOpa3oBaHus BBIPAKESHUN JJI PEUICHUS Pa3IMIHBIX
' 3aJlay U3 MaTeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH
3 YpaBHEHUS U HEPABCHCTBA
PemaTte nuHeElHBIC, KBaJApaTHBIC YypaBHEHUS W PaIlMOHAILHBIC
3.1 YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPaBHCHHUH C ABYMS
TIEPEMECHHBIMU
[IpoBoauTh mpoOCTEilIKEe UCCIENOBaHUS YpPaBHEHUH U CHCTEM
3.2 ypaBHEHUH, B TOM YHCI€ C TNPUMEHEHHEM TpadudecKux
MPEICTaBICHUN (YyCTaHABIMBATh, UMEET JIM YPABHCHHUE WA CHCTEMA
yYpaBHEHUH PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)




3.3

[lepexoguTs OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anre0Opanyeckol MOJIETM € TOMOUIbIO COCTaBJICHUS YPAaBHEHHUS
WIM CHCTEMbl YpaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBHUHU
C KOHTEKCTOM 3aJ]a4yM MOJYyYEHHBIN pe3yJbTaT

3.4

[IpuMeEHATH CBOMCTBA YHCIOBBIX HEPABEHCTB [IJII CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUECKyld  WJUTIOCTPAIIMI0  MHOXECTBA  pEIICHUM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[lonumMaTe W HCNOJIB30BATh (PYHKIMOHAIbHBIE TOHATHA M SI3BIK
(TepMUHBI, CHUMBOJHUYECKHE OOO3HAYECHMsI), OINpPEAEIATh 3HAUCHUE
(GyHKIMH MO 3HAYEHUIO apryMEHTa, ONPENeNsTh CBOMCTBA (YHKLIUU
1o ee rpaguky

4.2

K
Crpouts rpaguky >neMeHTapHBIX (QyHKUME Buma: Y=_, Yy = X,
X

y = X3, ¥ = |X|, onuceiBaTh CBOMCTBAa 4MCIOBOM (YHKIMH MO €€
rpaduky

BepoaTtHoCTh U cTaTUCTHKA

5.1

N3Bnekath W mpeoOpa3oBbIBaTh HH(OpMAIMIO, TPEIACTABICHHYIO
B BUjIe TaOJuIl, [UarpaMM, rpauKoB, NPEICTABISATh JaHHbIE B BUJIC
TabauI, AMarpamMm, rpaukos

5.2

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTHUCTHYECKUX TOKa3aTesei:
CpPEIIHUX 3HA4YeHMM W Mep pacceuBaHus (pa3max, AUCTIEPCHUs
Y CTaHJIapTHOE OTKJIOHEHUE)

5.3

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHH, B TOM
YHUCJIE 10 pe3yJIbTaTaM U3MEPEHHUIN U HaOII0CHU

5.4

HaxoauTh BEpOSATHOCTH CIy4YalHBIX COOBITUH B ONBITaxX, 3Has
BEPOSTHOCTU DJIEMEHTapHBIX COOBITHI, B TOM 4YHCJE B OIbBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU

5.5

Hcnonw3oBaTth  rpaduyeckue  MOJCIW:  JIEPEBO  CIy4alHOTro
AKCTIIEPUMEHTA, JUarpamMMbl Diiiepa, YucioBas mpsmas

5.6

OHCpI/IpOBaTB NOHATHUAMHA. MHOXKCCTBO, ITIOAMHOXCECTBO, BBIIIOJHATH
orncpanuu Hanqg MHOKCCTBAMM.: O6T>€I[I/IHCHI/I6, NepeCCUYCHUC,
AOIIOJIHCHHUEC, IICPCUUCIIATE OJICMCHTBI MHOXKCCTB, IIPUMCHATDH
CBOMCTBA MHO>XECTB




5.7

Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXXECTB W CBS3el
MEXIY HUMHU JUIsI ONMUCAHUS TPOILIECCOB W SIBIICHUH, B TOM 4YHUCIE
IIPU peUICHUU 3a]1a4 U3 APYTUX y4eOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacno3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJLHUKOB, UX JJICMECHTHI,
MOJIb30BaThC HMX CBONCTBAMHU TMPU PEUICHUH TE€OMETPUUECKUX
3a1a4

6.2

[IpuMeHsATh CBOWMCTBA TOYKHM MEpPECEUEHUs] MEIUaH TPEyrobHUKA
(LeHTpa Macc) B pelieHuH 3a1a4

6.3

Bnagers mOHSATHEM CpEOHEN JMHUM TPEYTOJbHUKA W TPANCLUU,
MPUMEHATh WX CBOMCTBAa NpPU PEIICHUU TIE€OMETPUYECKUX 3a/ad.
[Tonb30Bathea Teopemont Dajieca U TEOPEMOM O MPOMOPLUOHAIIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEHIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpumMeHsATh NpPU3HAKKM MOAOOMS TPEYrOJIbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a7a4

6.5

[Tonb3oBaThes Teopemoii [Iudaropa nns pemieHus reoMeTpUIeCKUX
M TpakThdeckux 3amgad. CTpouTh MaTeMaTHYECKYK) MOJIEIb
B [IPAKTUYECKUX 3a7a4aX, CAMOCTOSITEIBHO JI€JIaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOLIME JIJIUHBI

6.6

Biianerp NOHATUSAMM CHHYCA, KOCHHYCAa M TAaHI€HCA OCTPOro yruja
NPSMOYTOJIBHOTO TPeyroiabHUKa. [10ap30BaThCAd 3TUMU NOHATHUSMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Beruucnars  (pa3auyHbIME - CIIOCOOaMU)  IUIOMIaAL TPEYTOJIbHUKA
U TUIOHIAJIM MHOTOYTOJBHBIX (Uryp (MONB3YsCh, T€ HEOOXOIUMO,
KaJIbKYJATOpOM). [IpuMeHsTh MoMyyeHHbIE YMEHUS B MPAKTHUYECKUX
3aa4ax

6.8

Brnagetp  MOHATMSMM  BIOMCAHHOTO M [EHTPAJbHOrO  yria,
HCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX yIUIaX, YIJax MEXKIy XOpAamMu
(CexkynuMu) M yrje MEXIy KacaTelIbHOW W XOPAOW MpHU pelieHUU
reOMETPUYECKHX 3a/1a4

6.9

Biagers MOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IIPUMEHSATH
CBOMCTBA ONMCAHHOI'O YETHIPEXYTOJIbHUKA IPU PELICHNH 3a1a4

6.10

[IpumMeHsATh TOJIydeHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIENU ISl 3a7a4 peajbHOW KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME  BBIUMCIEHUS C TNPUMEHEHHEM  TOJ00uS
U TPUTOHOMETPUH (TIOJIb3YSICh, TI€ HEOOXOIMMO, KATbKYISITOPOM)




HpOBepﬂeMl:.Ie IJIEMEHTHBI COACPKAaHUSA

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 Yucna v BEIUUCIICHUS
11 KBanpatslii kopeHb u3 uuncia. [loHsTHe 00 uppanroOHaIBLHOM YHUCIIE.
' JlecsiTuuHbIe TPUOIMKEHUS UPPATMOHATIBHBIX YHCE
CpoiicTBa apu@MeTHUYECKUX KBaAPATHBIX KOpPHEHM HM HX MPUMEHEHHE
1.2 K  IpeoOpa3oBaHUIO  YUCIOBBIX  BBIPAXKEHUM W BBIYHCICHUSIM.
JleCTBUTENBHBIC YHCIIA
1.3 | Crenens ¢ 1es1bIM NOKa3aTeaeM U ee cBoiicTBa. CTaHgapTHas 3alluch YMCia
2 AnreGpanyeckue BbIPaKEHUS
21 KBagpatueli  Tpexuies, pa3lIOKEHUE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOXKUTEITU
2.2 | Anre6panueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoi 1poou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOKECHHE, JIeJIeHHUE anre0OpandeckKux apooei
2.4 PanronanbsHbIe BRIpOXKEHHS U UX IPEOOpa30BaHKE
3 YpaBHEHUS 1 HEpAaBEHCTBA
31 KBanpatHoe ypaBHenue, ¢GopMmyna KOpHEW KBaJgpaTHOTO YpPaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHUM, CBOASIIMXCS K IMHENHBIM U KBaIPaTHBIM
3.3 | [Ipocreiimme npoOHO-paIiioHaIbHBIC YPABHEHHUS
I'padmueckas uHTEpIIpeTaLUs YPaBHEHHUM C JBYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPAaBHEHUN C ABYyMs IlepeMeHHbIMU. [IprMepsl peleHus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IEpEMEHHBIMU
3.5 Petienre TeKCTOBBIX 3a7a4 aNre0OpandecKuM CriocoOomM
3.6 | UucnoBbie HEPaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM IEpEMEHHOM
3.8 | PaBHOCWJIBHOCTh HEPABEHCTB
3.9 JIuHeliHbIE HEPAaBEHCTBA C OAHOU EPEMEHHON
3.10 | CucremMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOI
4 OyHKIUU
41 [lonsatne @ynkumu. OOmacTe oOmpefeneHUus] W MHOXKECTBO 3HAYCHHU
' Gyukipn. CrocoObl 3a1anus QyHKIUH




4.2

I'paduk pynkuun. UteHne cBOMCTB PyHKIIUM 110 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYyHKITUHN, OTPaXKAIOIIMX PeaTbHbIC MPOIECCHI
44 OYHKIMY, OMNKCHIBAIOIIME TPSIMYyI0 M OOpaTHyl0 MpPOMOPLUHUOHAIILHBIC
' 3aBHCUMOCTH, UX TPadUKH
4.5 dynknum y = X2,y = X3
46 | Oynkuum Y=+X,y=|X
4.7 ['paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUHN
) BeposATHOCTB U cTaTHCTHKA
51 [IpencrapiieHre TaHHBIX B BUJE TaOJIUII, TUarpamMm, rpadukoB
59 MHoOXeCTBO,  3JEMEHT  MHOXECTBAa,  IOJAMHOXecTBO.  Omepauuu
' HaJl MHO’KECTBaMHU: 00BbEIUHEHNE, IEPECEUCHHE, JJOTIOJHEHNE
53 CaoiicTBa onepanuin HaJ MHO>XECTBAMH: [IEPEMECTUTENBHOE,
' COYETATENBHOE, PACTIPEACTUTEIBHOE, BKIKOYEHNUS
54 Hcnonbs3zoBanue rpaduyueckoro MpeacTaBIeHUs] MHOXKECTB JIJISl ONKCAHUS
' peanbHBIX IPOLECCOB U SIBIICHUI, IPU PEUICHUU 3a]1a4.
55 N3mepenne paccenBaHus NaHHbBIX. /lucniepcus U CTaHIAPTHOE OTKIIOHEHUE
' YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHus
DOnemeHTapHble CcOOBbITHS ciaydyaiiHoro onbita. CoyyailHble COOBITHS.
56 BepositHocTi coObITHiA. ONBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coOpiTusAaMU. Crnyuaiinplii  BbIOOp. CBs3b  MEXIYy MAalOBEPOATHBIMU
Y IPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 BUCAYEH BEPIIMHBI, CBSI3b MEXKAY YHCIOM BEpPIIMH M 4YHUCIOM pedep.
[IpaBuno ymHoxxenus. Pemenue 3a1a4 ¢ momonibio rpados
[IpotuBomonoxkubie coObiTusi. Jlmarpamma  Diinepa. OObenuHeHue
5.8 u nepeceueHue cooObiTuil. HecoBmecTHbie coObiTusi. Dopmyrna ciioxkeHUs
BEPOSITHOCTEUN
5.9 YcnoBHas BeposTHOCTE. [IpaBuio ymHoxxenus. HezaBucumbie coObITHS
[IpencraBmenue HskcriepuMeHTa B BHJE JepeBa. Pemenwe 3amad
510 |Ha HaxXOXJCHHE BEPOSITHOCTEH C TOMOIIBIO JepeBa CIy4yailHOTO
AKCIIEPUMEHTA, Auarpamm Jilsiepa
6 ['eometpus
6.1 YerpipexyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronbHUK, poMO, KBaApaT, UX IPU3HAKK U CBOMCTBA




Tpanenus, paBHOOOKass Tpameuus, €€ CBOWCTBA M  IMPU3HAKU.

6.3
[IpssmoyroiibHas Tpaneuus
6.4 Meron ynBoenus menuansbl. LlenTpanbHas cummerpus. Teopema Daieca
' Y TeOpeEMa O IMPOMOPLIUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa
6.6 [lonobue TpeyronpHUKOB, K0dpduiueHT mnoaodus. IlpusHaku momoOus
' TpeyrojbHUKOB. [IpuMeHeHue mogoOust mpu pelIeHUH MPAKTUYECKUX 3a7a4
6.7 @opMmysibl U1 IUIOHIA[M  TPEYToJibHHKA, Mapajuiesorpamma, pomoda
' U Tpareinuu
6.8 CaoiicTBa miomaneir reomerpudeckux ¢uryp. OTHOlIEHUE IUIOMmaaeH
' NoT0OHBIX (QUTYP
6.9 Brruucnenue mioniaaei TpeyroJibHUKOB U MHOTOYTOJILHUKOB Ha KJIETYATON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu  perieHun
' MPaKTUYECKUX 33/1a4
CuHyC, KOCUHYC, TAHT€HC OCTPOr0 yria MpsIMOYTOJbHOIO TPEYTrOJIbHHKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. | PUTOHOMETPHUCCKHE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 Brniucannblie U HEHTpaAJIbHBIC YTJIBI, YTOJI MEXIY KacaTeIbHONW M XOPJIOH.
' VYTl MEXTy XOpJIaMU U CEKYIITUMU
6.13 | BriucanHble ¥ OMMCaHHBIC YETHIPEXYTOJILHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpyxKHOCTed. KacaHue Okpyx HOCTEM.

OO6mue kacaTenbHbIE K IBYM OKPY>KHOCTSIM




9 KJIACC

IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpamMmMbl
Kon [IpoBepsiemble IpeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yibTaTta
1 Hucna v BBIUKCIEHUS
11 CpaBHUBATh U yHOPSIOYMBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIC
' qrcia
Breinonuars apudMeTndyeckue ASHCTBUS ¢ pallUOHATIBHBIMUA YHCIIAMU,
1.2 coueTasl YCTHbIC M MHUCHbMEHHBIC MPHUEMBI, BBINOJIHATh BBIYUCICHUS
C UppalMOHAIBHBIMUA YUCIAMHU
13 HaxoauTe 3Hau€HHs CTENEHEH C LIEJIBIMUA MOKA3aTeNsIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUI
14 OKpyriaTb  JACUCTBUTENBHBIE  YHUCHIA,  BBIMOJHATH  IPUKUIKY
' pe3yJibTaTa BEIYMCIICHUH, OLIEHKY YUCJIOBBIX BhIpaKEHUN
2 YpaBHEHUS U HEPABEHCTBA
51 Pemate  nuHEWHBbIE U KBajpaTHbIE ypaBHEHUS, YpaBHEHUS,
CBOJSIIIMECS K HUM, IPOCTENIINE TPOOHO-PALIMOHANIbHBIE YPABHEHUS
Pemats cucTteMsl AByX JINHEWHBIX YPABHEHHM C IBYMS [TIEPEMEHHBIMHU
2.2 Y CUCTEMBbI IBYX YPaBHEHUH, B KOTOPHIX OJTHO YPaBHEHHUE HE SIBJIACTCS
JIMHEVUHBIM
Pemarp TexcToBbIe 3aAaun anreOpanueckuM CrocoOOM € MOMOIIBIO
2.3 COCTaBJICHUSI YPaBHEHUsI WM CHUCTEMBbI JBYX YpaBHEHUU C JBYMS
MEePEMEHHBIMU
[IpoBoauTh NPOCTEHIINE WCCIEAOBAHUS YPABHEHUW U CHCTEM
ypaBHEHHH, B TOM 4YHCJI€ C MNpPUMEHEHHEM TpaduiyecKux
24 MPEACTABICHUAN (Hanpumep, YCTaHaBJIMBATb, UMEEeT  Jin
ypaBHEHHE WJIM CUCTEMAa YpPaBHEHUN pEIICHUs, €CIU HMEET,
TO CKOJIBKO)
Pemiate  nuHEVHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 n300paxaTh pelIeHre HEPaBEHCTB Ha YMCIOBOM MPSIMOM, 3allMCHIBATh
pELIEHNE C TIOMOIIBI CUMBOJIOB
26 Pemate cuctembl JIMHEWMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, WU300pakaTh peIIeHne




CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA PH PELIEHUH PA3JIUYHBIX 33144

OyHKIHUH

3.1

Pacro3HaBath  (YHKIMH  M3YYEHHBIX  BHAOB.  IlOKa3bIBaTh

CXEMaTHYECKH  pacIojoKeHHe Ha  KOOPAMHATHOW  IUIOCKOCTH

rpagukoB QpyHkimii Buna: Y =kx, y=kx+b, Y=_,y=ax?+bx+c
X

B 3aBUCUMOCTH OT 3HaYCHHH KOA(P(PHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA

byHKIMI

3.2

[Toka3piBaTh CXEMATHYECKHM pACTIOJIOKEHUE Ha KOOpPJIUHATHOMU

I0CcKoCcTU TpadukoB GyHKIUNA BUa Y N3 , V¥ = [X| u onmchIBaTh

CBOMCTBa (DYHKIIMIA

3.3

Crpoutb M wu300pakaThb CXEMaTUYECKH TIpadUKU KBaJPATHUHBIX
(GyHKLHMIA, ONMHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKUUNA IO UX
rpadukam

3.4

Pacno3naBaTh KBaJgpaTHuHyl0 (YHKLIHIO 1O (opMyse, MPUBOAMUTH
OpUMEphl KBaJApPaTUUYHBIX (YHKIUN M3 pealibHOM KU3HH, (PU3UKH,
TEOMETPHUH

Apudmernueckas 1 reOMETpUYECKas IPOrpeccuu

4.1

Pacno3naBath apuMeTHUECKyI0 U T€OMETPUUYECKYIO MPOTPECCHU
IIPU pa3HbIX Coco0ax 3adaHus

4.2

BbIMONHATE BBIYUCICHUS C HUCIOJIb30BaHUEM (OpMyJ N-TO UjieHa
apu(PpMETUYECKON U T€OMETPUYECKON MNpOrpeccuil, CyMMbl MEPBBIX
N 4JICHOB

4.3

N3o0paxkaTh 4ieHBI TOCIEA0BATEILHOCTH TOUKAMHU Ha KOOPJIMHATHOM
IUIOCKOCTH

4.4

Pemate 3amaum, CBSI3aHHBIE C YMCJIOBBIMH I10CJIEOBATEIBHOCTSIMU,
B TOM UYHCII€ 33Ja4d U3 PEAIbHOM XHU3HU (C HCIOJIb30BAHHEM
KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIA)

BeposTHOCTB 1 cTaTHCTUKA

5.1

W3Bnekath M mpeoOpa3oBbIBaTh HH(OpPMAIMIO, MPEACTABICHHYIO
B pa3IMYHBIX MCTOYHUKAX B BUJE TaOJMI], AUarpamm, rpaukos,
MPEACTABIIATH IaHHbIE B BUJIE TaOJIUI, AUarpaMM, rpadpuxon




5.2

Pemate 3a7aun opraHM30BaHHBIM NEPEOOPOM BAapHUAHTOB, a TAKXKE
C UCIIOJIb30BaHHMEM KOMOMHATOPHBIX NPABUI U METOJIOB

5.3

HMcnonp3oBaTh ONHUCATECIbHBIC XApaKTCPUCTUKN OJIsI MACCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHC 3HAYUYCHUA U MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUNW M YACTOTHI COOBITHUS, B TOM YHCIIE
MOJIB3YACHh pe3yJibTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTh BEepOsSITHOCTH CITy4aHBIX COOBITHI B M3YYEHHBIX OIbBITaX,
B TOM YHCIIE B OINbBITAX C PABHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
COOBITUSIMU, B CEPHUSAX HUCIBITAHUW 10 MEPBOTO YyCIEeXa, B CEPUAX
ycnblTaHuii bepHyiu

5.6

HNmeTp nipencraBieHue O CIy4YalHOM BEJIMYMHE U O PACIpPEIEIICHUU
BEPOSATHOCTEN

5.7

HmeTp npencTaBieHne o 3aKOHE OOJIBLIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTM B CJIYyYallHOM HW3MEHYMBOCTH W O pPOJM 3aKOHA
OOJIBILINX YUCEI B IPUPOJIE U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MMOMOIIBI0 PA3JIMYHBIE BJIEMEHTHI MNPSMOYTOJBHOIO TPEYrOJIbHUKA
(«pemeHue MPSIMOYTOJIbHBIX TPEYTOJLHUKOBY ). Haxoauts
(C TOMOIIBbIO KAJIbKYJSITOpA) JJIMHBI W YTJbI JJI1 HETaOJWYHBIX
3HAYCHUH

6.2

[Tonmp3oBaThHCA bopmynamu MPUBEIACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JIJII HAXOXKACHUS COOTHOIICHUI
MEK]ly TPUTOHOMETPUUYECKUMU BEIIMUUHAMU

6.3

Hcnonb30BaTh TEOpPEMBbI CUHYCOB W KOCHHYCOB ISl HAXOXKJICHUS
Pa3JIMUHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY),
MIPUMEHATH UX IIPU PELICHUHU T€OMETPUUECKUX 3a0a4

6.4

Bnagerp moHsATHSMHU TpeoOpa3oBaHUsA MOIOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX ¢uryp. [lonp3oBaThCs CBOWCTBaMH TMOAOOUS
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIIATH JJIMHBI M HaXOIUTH YTJIBI
y no100HbIX uryp. [IpumMeHsATh CBOMCTBA OAO0MS B MPAKTUYECKUX
3aJayax. YMETb NOPHUBOJUTH HOPUMEPHl  MOAOOHBIX  (uryp
B OKPY>KaIOIIeM MHUPE

6.5

[Tonb30BaThcss TeopeMaMu O MPOU3BEIECHUU  OTPE3KOB  XOP[,
O MPOU3BEJECHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOU




6.6

Ilonp30BaTbCAd  BEKTOpaMH, IIOHUMAaTb HUX  TFEOMETPUYECKUU
U (QU3NYECKUN CMBICI, MPUMEHSITh UX B PEHICHUH T€OMETPHUYECKUX
u pusndeckux 3agad. [[puMeHsITh CKaIsipHOE MIPOU3BEICHNE BEKTOPOB
JUISL HAXOKJICHUA JUIVH U YIJI0B

6.7

[Tonp3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCHICHUU I'COMCTPHUYICCKUX U IIPAKTUICCKUX 3a1aY

6.8

Brmanerp NOHATHAMM  TIPaBUIBHOIO  MHOIOYTOJIBHUKA,  JUJIMHBI
OKPY’KHOCTH, IUIMHBI IyI'M OKPYKHOCTH M PaJUaHHOM MeEphl yIJa,
yMETh BBIYMCIIATH IUIOIIAAbL Kpyra M ero dacreu. lIpumeHsars
ITOJTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a9ax

6.9

HaxoauTs ocu Uiu LEHTPbl CHUMMETPHUH (QUTYD, IPUMEHSATh IBUKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CITy4dastX

6.10

[IpuMeHATh TIONyYCHHBIC 3HAHWS Ha TIPAKTHKE — CTPOUTH
MaTeMaTHYeCKHEe MOJCIH JJIA 3a/lad pealbHOW KU3HH U TPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCIEHUS C  TMPUMEHEHHEM  TOJ00us
U TPUTOHOMETPUYCCKUX (YHKIUN (MOIB3YsACh, Te HEO0OXOIHMMO,
KAJIbKYJIITOPOM )

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHUS
1 Uucna v BBIYKCICHUS
11 PanmonanpHbie yncia, upparmoHaIbHbIE YKCIIa, KOHEUHBIC U OECKOHEYHBIC
' JCCATHYHBIC POOH
MHOX€ECTBO JEUCTBUTEIIBHBIX YHUCEJ, JICMCTBUTEIBHBIE UHCIA KakK
12 OCCKOHEYHBIC JECATUYHBIC ApoOU. B3aMHO OHO3HAYHOE COOTBETCTBHUE
' MEXKIY MHOMXECTBOM JICMCTBUTEIBHBIX YUCEI W KOOPAUHATHOM MPSIMOM.
CpaBHEeHUE NEUCTBUTEIBHBIX YUCEI
1.3 Apudmernyeckue TeUCcTBUS C IEUCTBUTEIbHBIMUA YUCIIaMHU
N3mepenust, npuOnkeHus, olneHkU. Pa3Mepbl O0OBEKTOB OKPYXkKaIOIIETO
14 MHpa, IIUTEIHHOCTH MPOIECCOB B OKpykatomieM wmupe. [IpubmmkenHoe
' 3HaQYEHUE BEJIWYWHBI, TOYHOCTb MpUOMMKeHus. OKpyrieHue 4Yucel.
[Ipyukuaka v OLEHKA PE3YIbTATOB BHIUYMCICHUM
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHON IEPEMEHHOM
2.2 JInneniHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K JIMHEUHBIM




2.3

KBagpatHoe ypaBHeHue. Penienue ypaBHeHHH, CBOASIIMXCS K KBaJIpaTHBIM

bukBanparnoe ypaBHeHue. llpumepsl penieHUsT ypaBHEHUW TPETbEH

24 Y YETBEPTOM CTENEHEU PA3JI0KEHUEM HA MHOXKHUTEIN

2.5 Pemenue npoOHO-paimoHaIbHbIX YpaBHEHUN

2.6 CucrteMbl ypaBHCHHM

2.7 | YpaBHeHHE ¢ IByMs IEPEMEHHBIMH U €T0 rpaduk

2.8 Pemenue cuctem AByX TMHEHNHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU

29 PemeHVHe CUCTEM JBYX YpaBHEHUM, OJIHO U3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOPOI1 CTETIEHU

2.10 | I'paduueckas nHTEpIIpETALMSI CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

2.11 | Pemenne TEKCTOBBIX 3a7a4 anreOpandecKuM CriocooomM

2.12 | YucnoBble HEpaBEHCTBA U UX CBOWCTBA

2.13 | Pemenue MMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU

2.14 | Pemienue cucteM JIMHEWMHBIX HEPABEHCTB C OJTHOM MepeMeHHON

2.15 | KBampaTHble HEpaBEHCTBA

516 ['padmyeckas WHTEpHIpETAIsI HEPABEHCTB MU CHCTEM HEPABEHCTB C JIBYMS
epeMEHHbIMU

3 OyHKIIUN

31 KBagpatuunas gynkius, ee rpaduk u cBoiictBa. [lapabona, koopauHATHI
BEPIIMHBI 1TapadOoJIbl, 0Ch CAMMETPHUH MTapa0OJIbI

3.2 | I'paduxu dpynkmmii y = kx, y = kX + b u ux cBoricTa

3.3 I'paduxu pynxuuii Y = _, y = X3 u ux cBoiicTBa

X
34 | T'paduxu GpyHkumii y = Vx| y = [X| u ux cBolicTBa
4 YucnoBbie MOCIIeA0BaTEILHOCTH

OmnpeneneHre M CHOCOOBI 3aJaHUSl YUCIOBBIX IOCIIEIOBATEIbHOCTEH.

4.1 3amaHue TOCIIEeNOBaTEeILHOCTH pEKyppeHTHOU (opmynoil u  (opmyoi
N-TO 4jeHa

492 Apudmernueckast mporpeccusi. opMyibl N-ro uieHa apuPMETHUECKON
MIPOrPECCUU, CYMMBI MEPBBIX N YICHOB

43 I'eomerpuueckass mnporpeccuss. Popmyispl N-ro 4jaeHa T€OMETPUYECKON

IIPOTPECCHUU, CYMMBI IIEPBBIX N YJICHOB




N3ob6pakeHne 4ieHOB apu(pMETHUUECKON W T'C€OMETPUYECKON IMPOTPECCHid

4.4 TOYKaMHU Ha KOOPJIUHATHOM IJIOCKOCTHU. JIMHEHHBIN U SKCIIOHEHIUAIbHBIN
poct
45 CroXxHbIe POICHTHI
) BeposTHOCTh 1 cTaTUCTUKA
[IpeacraBinenre JaHHBIX B BUAe TaOMUl, JuarpamM, TIpauKoOB,
5.1 WHTEpIpeTanusi MaHHBIX. UTeHHWE W TOCTPOCHHWE TaOJuIl, aHarpamw,
rpauKoB MO peaabHbIM JIaHHBIM
52 [lepectanoBku u dhakropuan
5.3 CoueTaHus ¥ YUCIIO COUYCTAHUH
5.4 Tpeyronsuuk [lackans. Pemenue 3a1a4 ¢ UCOJIb30BaHUEM KOMOUHATOPUKU
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKH W3 (PUTYPHI
' Ha IJIOCKOCTHU, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepuisi HICOIBITAHUM 10 IEPBOTO yCcIexa
57 Cepus ucnbitanuii bepuynnu. BepostHocTr cOOBITHH B CEPUM UCTIBITAHUN
' bepnymmu
5.8 CiyyaiiHas BeJIMUMHA U pACTIPE/ICIICHUE BEPOSTHOCTEM
5 9 MaremaTtudeckoe oxujaaHue u aucnepcus. [Ipumepbl MaTeMaTH4eCKOTo
' OXKHMJIaHUS KaK TEOPETUUYECKOTO CPEITHETO 3HAUCHUS BEJIUUHHBI
510 MareMaTu4eckoe OKHUIAHUE W JAUCIIEPCHUS CIYYANMHON BEJIMYHMHBI «UUCIIO
' YCIIEXOB B CEpUH UCIIBITaHUN bepHyum»
511 [TousTre o 3akoHe OosbIMX uncell. 3MepeHnre BEpOITHOCTEHN C MOMOIIbIO
' gacTOT. Posih ¥ 3HaUeHHE 3aKOHA OOJIBIITUX YHCEI B MPUPOE M 00IIeCTBE
6 ['eometpus
6.1 Cunyc, kocunyc, Tanreic ymioB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyrompHukoB. TeopemMa KOCHHYCOB M TEOpPEMA CHUHYCOB.
6.2 |Pemenue mpakTUYECKHX 3a/a4 C MCHOJb30BAHHUEM TEOPEMbl KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 IIpeo6pazoBanme nmogodus. [1ogo0me COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 TpPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMBbI O MPOU3BEIACHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bektop, mmMHa  (MOIyNlb)  BEKTOpA, COHANpPAaBJIEHHbIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAIIPAaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTH BCKTOPOB,




PaBCHCTBO BCKTOPOB, OIICpallMM HaZ BCKTOPaMMU. Paznoxenue BCKTOpa
10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

6.6 KOOpI[I/IHaTI)I BCKTOpPA. CKaJ'IHpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHHUC
. AJI1 HaXOKACHUA OJIMH U YIJIOB

JlexapToBBbI KOOPAUHATHI HA TNIOCKOCTH. Y paBHEHUS MPSIMON U OKPY>KHOCTH
6.7 B KOOpJIMHATAaX, IIEPECEYCHUE OKPYKHOCTEW U MpSAMbIX. MeToa KoopaAuHAT
U €r0 IpUMEHEHHE

6.8 [TpaBusIbHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa okpykHOCTH. ['pagycHas U pajuaHHas Mepa yriia, BRIYUCICHUE UTHH
' AT OKPYKHOCTEH

6.10 | ILmomanp kpyra, CEKTOpa, CETMEHTa

JIBUKEHUS TUIOCKOCTU M BHYTPEHHUE CUMMETPUH (UTYp (JIE€MEHTapHbIE

6.11 .
npencrasiieHus). [lapannensHbiii nepenoc. [loBopor




NEPEYEHDb (KOJU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUMSA U 9JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

Jli1st mpoBeieH!s] OCHOBHOT'O T'OCYJapCTBEHHOI'O 3K3aMeHa 10 MaTeMaTHKe (fanee —
OI'D mo wmaremaTuke) UCHOIB3YyEeTCsl TMepedeHb (KoaudukaTop) MpPOBEPSEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl

OCHOBHOTO 00TIET0 00pa30BaHUs 1 AIIEMEHTOB COJCPKAHMUS.

IIposepsiembie Ha OI'D Mo maremaruke Tpe0OOBaHHMSA K Pe3yJibTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHMs

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUSI
OCHOBHOU 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpasoBanus Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh IOHATUSAMHU: MHOMKECTBO, IOAMHOXECTBO,
omepaluny HaJ MHOXECTBAMH; YMEHHE OIEPHUPOBATh MMOHATHUSMMU:
rpad, cBs3HBIA Tpad, nepeBO, LUK, MPUMEHITh WX TPHU PEIICHUH
3aJla4y; YMEHUE UCII0JIb30BaTh rpapuiecKoe MpeACcTaBICHUE MHOKECTB
JUJIsSL ONTMCAHUS PEATbHBIX MPOILIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMHA: ONPEAEIEHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME pacCllO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJUTH IPUMEPBI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKa3bIBAHUI

YMeHue orepupoBaTh NOHATUSAMU: HATypajdbHOE YHUCIIO, IIPOCTOE
U COCTaBHOE YHUCJIO, ACIUMOCTb HATypajbHBIX 4YHUCEJ, NPU3HAKU
JNEIUMOCTH, 1IeJI0E YHUCIO0, MOJIYJb uucia, OOBIKHOBEHHAs JIpo0b
U JecATUYHasi 1poOb, CTAaHIAPTHBIN BUJ YMCIIa, PALIMOHAIBHOE YHUCIIO,
UPpALMOHATIBHOE YHUCIO0, apU(PMETUUYECKU KBAAPATHBIA KOPEHbD;
YMEHUE  BBINOJHATH  JEUCTBUS  C  YUCIAMHU, CpPaBHUBATH
U YHOpANOYMBATH YHCIIA, NPEACTABIATh YHCIA HAa KOOPAMHATHOM
IPAMOM, OKPYIVIATH YKCIA; YMEHUE JeJIaThb IPUKUIKY U OLIEHKY
pe3yJbTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHSATUSMU: CTENEHb C LETbIM MOKa3aTeleM,
apu(pMeTHYeCKUid KBaJpaTHbIH KOPEHb, MHOTOWIEH, alreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHU
OOJbIIe E€AUHUIBI; YMEHUE BBINOJHATH pPacyeTbl MO (GopMysam,




npeoOpa3oBaHus  UENbIX, JpPOOHO-pAllMOHANBHBIX  BBIPAXKEHUUN
U BBIPAXEHUU C KOPHSIMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH,
B TOM 4YHCJIE€ C HCIOJIb30BaHHEM (OpPMYT pa3HOCTH KBaJapaToOB
U KBaJIpaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBaTh IMOHATUSAMH: YUCIOBOE PABEHCTBO, YPABHEHHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHON; YMEHHUE PelIaTh JIMHEWHBIE U KBaIPATHBIC YPABHEHUS,
JPOOHO-pallMOHAJIBHBIE YPaBHEHUS] C OJHOW NEPEMEHHOMN, CHUCTEMBbI
JBYX JIMHENHBIX YPAaBHEHUM, TUHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PEIICHUU 3a1a4 U3 IPYTUX [IPEIMETOB
M TPaKTHYECKMX 3aJay; YMEHUE UCIIOIb30BaTh KOOPIWHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTB Ul M300paKeHUsI peleHUil
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh NOHATUAMU: PYHKIUSA, Tpa@uK PyHKIINHU, HYJU
byHKIUH, IIPOMEKYTKH 3HAKONOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbLIEE M HAUMEHbIIEE 3HAYCHUS
byHKLINY; yMEHUE ONepUpOBaTh HOHATUSMU: npsimas
OPONOPLUUOHANIBHOCTb,  JIMHEWHas  (QYHKIMsS,  KBaJpaTH4YHas
GbyHKLMsI, 0OpaTHas MPONMOPIUOHAIBHOCTh, Mapadosa, runepoona;
yMEHUE CTpouTh Tpaduku (YHKIMI, HCHOIB30BaTh TIpaduku
Ul ONpPEACIICHUS  CBOWCTB  IIPOLECCOB U 3aBUCHUMOCTEW,
JUISL pellieHusl 3aad W3 JPYTUX Y4eOHBIX MPEIMETOB U PEabHON
KU3HU; YyMEHHE BbIpakaTh (OpPMyJTaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

YMenue OIEPUPOBATH NOHATHAMMU: IIOCJIE0BATEIBLHOCTD,
apupmeTnyeckas UM  T€OMETpUYECKas  MPOTPEeCcCUu;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBa MOCIEAOBATEIBHOCTEH, (OPMYIBI CYyMMBbI
¥ O0WIEero 4YjeHa MpU PelieHuH 3a/lad, B TOM YHCIIe 3a7a4 U3 JPYTrux
y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemaTh 3a/la4yd pa3HbIX THUIOB (B TOM YHCJIE HA MPOLICHTHI,
JOJIM U YacTH, JIBIJKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTD
NOKYTIOK M YCIIYT, HAJIOTH, 3a/1a4ll U3 00JIaCTH YIpaBJICHUS TUYHBIMU
U CeMEeHHbIMM (PUHAHCAMH); YMEHHUE COCTABJISITH BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHIO 3aJauyH,
UCCIIEIOBATh MOJyUYEHHOE PEIICHUE U OI[CHUBATh MPaBA0NO0I00HOCTD
IIOJIy4YE€HHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUSAMU: PUTYpa, TOUKA, OTPE3OK, MpsiMas,
Jy4, JIOMaHas, yroJji, MHOTOyTOJIbHUK, TPEYTOJbHUK, pABHOOEIPEHHBIN




U PAaBHOCTOPOHHHI TPEYTOJbHHUKH, NPSIMOYTOJBHBIA TPEYrOJIbHUK,
MeJuaHa, OMCCEKTprCa U BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOIbHUK,
napajuienorpamMM, pomO, NpSAMOYTOJIbHUK, KBaJapaT, Tpamneius;
OKPY>KHOCTb, KpYT, KacaTeJabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; yMeHue pemiaTh 3aJaud, B TOM YHCIE U3 MOBCEIHEBHOMN
JKW3HU, HA HAXO0XKJICHUE T€OMETPUUYECKHUX BEJIWYMH C MPUMEHEHUEM
U3YYCHHBIX CBOMCTB QUTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHATUSAMH: PABEHCTBO (UTYP, PaBEHCTBO
TPEYTOJbHUKOB; MapaUIeIbHOCTh U TMEPIECHAUKYISIPHOCTh MPSIMBIX,
Yrojl MEXIy TMpSIMbIMHU, TEPIECHIUKYJISAp, HAKJIOHHAs, MPOCKIUs,
nono6ue Guryp, no100HbIC TPEYTOTLHUKH, CHMMETPHUSI OTHOCUTEIIBHO
TOYKA WM MPSIMOM; yMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHUIO
u nojgobue ¢uryp, mapauiebHOCTh U MEPIECHANKYISIPHOCTh MPSIMbBIX
B OKPYXKaIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHSATUAMM: [IJIMHA, PACCTOSHUE, YTOJ
(BemMUMHA yIJIa, CHHYC W KOCHMHYC yTJla TPEYroJIbHUKA), IUIOIIAb;
YMEHHE OIIEHHUBATh pa3Mephl MIPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM
MUpE; YMEHUE MNPUMEHATH (OPMYJBI TEpUMETpa U IUIOHIAAU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJH Kpyra, oobema
MPSIMOYTOJILHOTO MapaJijieienuIie/ia; YMEHUE MPUMEHATh MPU3HAKU
pPaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YTJIOB TPEYroJIbHUKA,
TeopeMy ITudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHHMS
JUUISL BBIYMCJIEHUS JUIMH, PACCTOSIHUH, TIOIaAeH

12

YMeHue wu300pakarb IUIOCKME (UTYphl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (GUIYpPHl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB W DJIGKTPOHHBIX  CPEACTB MO  TEKCTOBOMY
WM CUMBOJIBHOMY OIHMCAHUIO

13

YMeHue onepupoBaTb MOHATUSMH: NPSIMOYTOJbHasg CHCTEMA
KOOpAMHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEACHUE BEKTOpPA HA YHCIO, CKaJspHOE NPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOJIb30BATH BEKTOPbI M  KOOPJIWHATHI
JUIS TIPEICTABIIEHUS JAHHBIX U PELICHUs 3a1a4, B TOM YUCJIIE U3 IPYTUX
y4eOHBIX MPEAMETOB U PEabHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSTHUSMU: CTOJOMKOBBIE U KPYTOBBIC
quarpaMMmbl, TaOmuubl, cpeaHee apudmeTnyeckoe, MeauaHa,
HanOOJIbIIIeE W HAWMEHBINIEe 3HAYCHHUS, pa3Max YHCJIOBOTO Ha0Opa;
yMEHUE W3BJEKaTh, HMHTEPIPETUPOBATH U  MPeoOpPa3OBHIBATH
uH(pOpMaIMIO, TPEICTABICHHYI0 B TaOJlMIaXx M Ha JuarpaMmmax,
OTPAXKAIOUIYI0 CBOICTBA M XApPaKTEPUCTUKHU PEATbHBIX MPOLIECCOB




U SIBJICHUH; yMEHUE paclio3HaBaTh HW3MEHYMBBIE  BEIMYHUHBI
B OKPY>KaIOIIeM MHUPE

15

YMeHue ornepupoBaTh MOHATUSIMU: CIyYalHBIA OMNBIT (CITy4yalHBIN
IKCIIEPUMEHT), 3JEMEHTapHOE COOBITHE (DJIIEMEHTApHBI HCXON)
CIIy4ailHOrO OIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHUS,
yMEHUE HaXOJUTh BEPOSITHOCTU CIIy4allHBIX COOBITHMH B OIBITaxX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAapPHBIMU COOBITUAMHU; YMEHUE PEIIaTh
3a/1aud METOZOM OPTraHM30BAaHHOTO Tepedopa M C HCIOJIb30BAaHUEM
npaBuia YMHOXKEHHS; YMEHUE OLIEHHBAaThb BEPOSITHOCTH PEAIbHBIX
COOBITHII M SBJICHUW, MOHUMATh POJIb MPAKTHYECKH JIOCTOBEPHBIX
U MAaJOBEPOSTHBIX COOBITHII B OKpYXKAalOUIEeM MHUpPE U B KU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YHCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHne BbIOMpATh MOAXOMAUIMN M3YYEHHBIA METOA ISl PELICHUS
3a1a4i, NPUBOAUTH IPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEMN
B [IPUPOJIE U )KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MATEMAaTUKHU
B HCKYCCTBE, OIIMCBIBaTh OTIEIBHBIE BBIIAKOIIMECS PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHA MAaTEMaTUKU KaK HAyKH, IPUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMUPHOU UCTOPUH

IlepedyeHb 3JIeMEHTOB COAep:KaHUs, MPOBepsieMbIX HA OI'D mo maTemaTuke

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 Uucna u BBIYKCICHUS
1.1 HarypanbHbie u uenblie uncia. [TpuzHaku JeIMMOCTH HENbIX YUCET
1.2 OOBIKHOBEHHBIE W JICCATHUYHBIC JpOOH, TPOIEHThI, OECKOHEUHbIE
MIEPUOINICCKHE TPOOH
1.3 Pammonanpupie uncna. ApudMeTHYECKHe Oleparuu ¢ pardoHAIbHBIMU
quCIaMHu
1.4 JeiicTBuTenbHBIC yncia. ApudMeTHIecKre onepaiuu ¢ IeMCTBUTEIIbHBIMU
YuCIaMu
1.5 [Tpubnu>keHHbIE BBIYUCIICHUS, MMPABUIa OKPYTJICHUS, IPUKUAKA U OIEHKA
pe3yybTaTa BEIYUCIEHUN
2 Anrebpanyeckue BhIpaKESHUS
2.1 BykBeHHBbIE BbIpaXKEHHSI (BBIPAXKEHHSI C IEPEMEHHBIMM )




2.2

Crenens ¢ OCJIbIM IMOKA3aTCICM. Crenens ¢ paiuOHAJIBHBIM ITOKAa3aTCJICM.
CBolicTBa cTEIICHU

2.3 MHorousieHbl
2.4 Anrebpanyeckas ApoOb
2.5 Apudmernaeckuit KOPEHb HATypAJIbHON CTEIIEHH. JlenicTBust
¢ apu(PMETHYECKUMU KOPHSMU HATypaJIbHON CTENEHU
3 VYpaBHeHUs U HEPABEHCTBA
3.1 |Lensie u npoOHO-panOHANbHBIE YpaBHEHUSI. CHCTEMBI U COBOKYITHOCTH
YpPaBHEHUU
3.2 | Uensie u npoOHO-parrioHa bHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIIEA0BATENILHOCTH
4.1 ITocienoBaTeIbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH
42 | Apudmernueckass U reoMmerpuyeckas mnporpeccur. Dopmyia CIOKHBIX
IPOIICHTOB
3) OyHKIIH
5.1. | ®ynkuusa, crnocodbl 3amanus ¢yHkuuud. ['padux  Pyskmuu. Obnacth
ompeneneHusT M MHOXKeCTBO 3HaueHud ¢Gyukuuu. Hymm  Qysxum.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKLIHU.
Makcumymbl ¥ MUHUMYMBI (yHkiuu. Hawuboinbiiee W HauMeHbIee
3HaueHNe PYHKIIMH HA TIPOMEKYTKE
6 KoopauHate! Ha IpsSIMO# ¥ TIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAUHATHI HA TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GUrypsl U UX CBOMCTBA
1.2 TpeyrosbHUK
7.3 MHOroyrojabsHuKH
7.4 OKpy>KHOCTb U KPyT
7.5 | I3MepeHne reoMeTpUYeCKUX BEIUYNH
7.6 BekTops! Ha m10CKOCTH




BepOSITHOCTB " CTaTHUCTHUKA

8.1 OnucarenbHas CTaTUCTHKA
8.2 | BepostHocTh

8.3 | KomOunaropuka

8.4 MHosxecTBa

8.5 I'padsr
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