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PaGouast mporpamma mo ydueOHOMY mpenMery «Marematrkay (0a30BbIli YPOBEHB)
(npenmeTHast obnacte «MaremaTuka W HHPOpMaTUKa») (J1ajJee COOTBETCTBEHHO —
mporpaMma IO MaTeMaTHKe, MaTeMaTHKa) BKIIOYaeT TOSICHUTENIbHYIO 3aIlUCKYy,
colepKaHue O0Oy4yeHUs, I[UIAHUPYEMbIE pe3yJbTaTbl OCBOEHHUS IPOTPaMMBI IO
MaTeMaTHuKe, TEMATUYECKOE IJIAHUPOBAHMUE, IepeyYeHb (konudukarop)
pacmpeiefieHHbIX MO KjlaccaM IMpOBEPsiEeMBbIX TPEOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs U DJIEMEHTOB
colepkaHusl MO MaTeMaTuKe, NepedyeHb (KoaupukaTop) MpoBEpsieMbIX TpeOOBaHUMN
K pe3ysbTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTEbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
00pa30BaHUs U 3JIEMEHTOB COJIEPKAHUS IO MATEMATHKE.

INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa mo marematuke aisi oOywaroumxcs 5-9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B mnporpamme Mo MaTeMaTHKE YYTEHBI WJEU U TOJIOKEHUS
KOHIICTIIIUY Pa3BUTHUS MaTeMaTH4decKoro odpazoBanus B Poccutickoit denepanum.

[IpeameToM MaTeMaTUKu SBISIOTCS (PyHIAMEHTAIbHBIE CTPYKTYPhI HAIIIETO MUPA —
POCTPAHCTBEHHBIE (OPMBI M KOJMYECTBCHHBIE OTHOIICHUS (OT MPOCTEUIIHX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOXKHBIX, HEOOXOIUMBIX
JUTSI pa3BUTHS HAYYHBIX U MPUKIATHBIX HUJeH). MaremaTiudeckue 3HaHus 00eCednBaloT
NMOHVUMAaHUE TPHUHIIMIIOB YCTPOWCTBA M WCIOJB30BAHUS COBPEMECHHOW TEXHUKH,
BOCHPHUSTHE W HMHTEPIPETAIUIO COLMAIbHOM, SKOHOMHUYECKOH, MOJIUTHUYECKOU
uH(pOpMAaIK, JA0T BO3MOXKHOCThH BBIMOJHATH PAacueThl U COCTABJISITH AJITOPUTMBI,
HAXOJUTh M IPUMEHSATH (POPMYIIBI, BIAJETh MPAKTHUESCKIUMH MTPUEMaMHU T€OMETPHICCKUX
U3MEpPEHUN M TMOCTPOEHUH, YUTaTh MH(POPMAIIUIO, MPEACTABICHHYIO B BUIEC TaOJIMII,
auarpaMM U TpauKoOB, JKUTh B YCJIOBHUSX HEOINPEACICHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

N3yuenne marematvkd (QoOpMUpYET y OOydYarOMIMXCS MaTEeMaTHYECKUUA CTHIIb
MBIIIJICHUS, TTPOSIBIISIFOIITUICS B ONPEIEIICHHBIX YMCTBEHHBIX HaBbIKaxX. OOydJaroniuecs
OCBaMBAIOT TaKWE MPUEMBI W METOAbl MBINUICHHUS, KaK WHAYKIUS W JICTyKIUS,
000011IeHNe U KOHKPETU3allMsl, aHAIN3 M CHUHTE3, KiacCUu(PHUKalMg U CHUCTeMaTH3allus,
abcTparupoBanue U aHaToTws. OOBEKTH MATEMATHYECKIX YMO3AKIIOUEHUH, TPaBUJIa UX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHW3M JIOTHUYCCKHX TOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKEe yMeHus (GOpMyIUpOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXIACHHS, TEM
CaMbIM DPa3BHBAIOT JIOTUYECKOE MBINIUICHHE. VI3ydeHne MaTeMaTUKh OO0ecredrnBaeT
dbopMHpOBaHHE AITOPUTMHUYECKOW KOMIIOHCHTHI MBIIUICHUS W BOCIHTAHHE yMEHUH
JNEUCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM,  COBEPILIEHCTBOBATh  HW3BECTHHIC
U KOHCTPYHPOBAaTh HOBBIE. B mporecce pemeHus 3amad — OCHOBHOW y4eOHOM
NEATETPHOCTH Ha ypOKaX MaTEeMaTUKH — pPa3BUBAIOTCSA TBOpUYECKas WM IPUKIIATHAS
CTOPOHBI MBITIICHHUSI.



OOyueHne mMaTeMaTHKe JAeT BO3MOXKHOCTh pa3BUBaTh y OOYYaIOIIMXCS TOUYHYIO,
parnoHaibHy0 U MH()OPMATUBHYIO peyb, YMEHHE OTOMpaTh Hamboliee MOAXOASIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, Tpaduueckue CpelicTBa IJsi BBIPAKEHUS CYXKICHUN U
HATJISIAHOTO X MPEACTAaBICHUS.

[Ipr w3yuyeHUM MaTEeMaTHKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMHU
NO3HaHMSI IeUCTBUTEIBHOCTH, MPEACTABICHUSIMHI O MpeIMeTe U METoJaX MaTeMaTHKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHEHUSI MAaTEMATUKH JIJIsl PEIICHUS] HAYYHBIX U MPUKIAIHBIX 3a/a4.

[IpuoputeTHBIMH LIETSIMU OOy4YeHHUS MaTeMaThke B 5-9 Kiaccax SBISIFOTCS:

dbopMHUpOBaHUE LEHTPAIbHBIX MATEMATHUYECKUX MOHATHM (YMCIIO, BEJIMYMHA,
reoMmerpuyeckas ¢urypa, nepeMeHHasi, BEpOSTHOCTb, (PYHKIUS), 00ECIeUnBAIOIINX
NIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MATEMAaTHYECKOTO 00pa30BaHUs 00YyJarOIINXCS;

NoJiIBeIcHHe OOy4YaroMIMXCSd Ha JOCTYIIHOM [UJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKUA U OKPY)KAIOIIEr0 MUpa, MOHUMAHHEe MaTeMaTHUKH KaK 4acTH
oO011el KylIbTyphl YEJI0BEUECTBA;

pa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0ydarommxcs,
NO03HAaBaTENIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHHUHM, KPUTUYHOCTH MBIIIJICHHUS,
WHTEpeca K U3yUYCHUIO MaTEMaTUKU;

dbopmupoBanre (YHKIIMOHATBHOW MaTEMaTHUYECKOH TpPaMOTHOCTH: yMEHHS
pacrno3HaBaTh MPOSBIECHUS MAaTEMaTUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH
B PCEAIbHBIX JKU3HEHHBIX CHTYAIlUsIX M NPU H3YyUYEHUH APYTUX y4EeOHBIX MPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HUX Ha SA3bIKE
MaTeMaTUKH M CO37aBaTh MAaT€MaTUYECKHE MOJENH, TMPUMEHSATh OCBOCHHBIN
MaTeMaTHUeCKUW ammapar s pelIeHus MPaKTHKO-OPMEHTHUPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATh U OLICHUBATD [1OJIyYEHHbIE PE3YJIbTAThI.

OCHOBHBIE TMHUY COJAEPKAHMS IPOrPaMMBI 10 MaTeMaTHKe B 5—9 kimaccax: «Hucina
U BBIUMCICHUS», «Anrebpa» («AnreOpandyeckue BbIpOXECHHUS», «YpaBHEHUS
U HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («I'eomerpuueckue QGUIypsl U HX
CBOMCTBa», «/3MepeHne reoMeTpruuecKux BEIUYUH»), «BeposiTHOCTh U CTATUCTUKAY.
JlaHHbIE JIMHUK Pa3BUBAIOTCS MapajlIeNbHO, KaX/aas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCMMO OJHA OT JpYyrod, a B TECHOM KOHTAaKTe
U B3aMMOJICHCTBUH.

CopeprkaHue MporpaMMbl IO MaTeMaTUKe, paclpeieieHHOe MO rojaM o0ydeHus,
CTPYKTYpHUPOBaHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUMHAILHBIM
BolpocaM  oOyuwarommecss — oOpamiaauch  HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTeMaTHYECKUMU TIOHATUAMHM W HaBBIKAMH OCYIIECTBISUIOCH TOCIIEI0BATEIHLHO
U TOCTYMATeNbHO, C COOJIIOJICHHEM MpPHUHIMIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTEeMaTHUYECKHUX MPEACTaBICHUI 00ydaromuxcs,
pacmupsis ¥ yriyomsisi ee, 00pasyst IpOYHbIE MHOKECTBECHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTtemaTuka sIBISETCS 0053aT€IbHBIM YYEOHBIM
IpeIMETOM Ha YPOBHE OCHOBHOIO oOuiero odpaszopanus. B 5-9 knaccax maremartuka



TPaJUIIMOHHO U3y4aeTCs B paMKax CIEAYIOUNX Y4eOHbIX KypcoB: B 5—06 Kilaccax — Kypca
«Matemartukay», B 7-9 kiiaccax — KypcoB «Anredpa» (BKJItOYasi 3J1EMEHThl CTATUCTUKHU
u Teopun BeposTHOcTel) U «['eomerpusi». Ilporpammoil mo maTemMaTUKe BBOIUTCS
CaMOCTOSATENbHBIN YueOHbIN Kypc «BeposTHOCTh U CTATUCTUKAY.

OO01iee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3Yy4YEeHHs] MareMaThku (0a30BbIN
YpPOBEHb) Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus, — 952 wgaca: B 5 kiacce —
170 4gacoB (5 4vacoB B Heaemwo), B 6 kiacce — 170 4dacoB (5 4acoB B HEAEIIO),

B 7 xiacce — 204 gaca (6 gacoB B Hefiei0), B 8 kiacce — 204 yaca (6 yacoB B HEJEIO),
B 9 kiacce — 204 yaca (6 4acoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHMUSA

N3yyeHne mMareMaTHKyd Ha YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHMs HAIPaBIEHO
Ha JIOCTMKCHHE OOYyYaIOIUMUCS JUYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX
00pa30BaTENIbHBIX PE3yJIbTATOB OCBOCHUS yUE€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE ~ pe3ynbTaThl  OCBOEHMS  IPOTpaMMbl [0  MAaT€MaTHKE
XapaKTepU3yIOTCA:

1) maTpuoTHYecKoe BOCIIUTAHME:

OPOSIBJIEHUEM HWHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHICKOW MaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUSIM POCCHUHUCKMX MATEMATUKOB M POCCUHCKOU
MaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JOCTHKEHUM B JPYrMX HayKax
U TIPUKJIAIHBIX cepax;

2) rpaxaaHcKoe M AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 0053aHHOCTEN IpakJlaHWHA U pealn3alliy ero mnpas,
NPEICTaBICHUEM O MAaTeMaTHYEeCKUX OCHOBaxX (YHKIMOHHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHUH, NpOUEAYp I'PaXkAaHCKOT0 001IeCTBa (HanpuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYKIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C NPAKTUYECKUM
OPUMEHEHUEM JOCTHKEHHM HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAaJIbHO-3TUYECKHUX
IPUHIIUIIOB B IESITEIIBHOCTH YYEHOTO;

3) TpyaoBO€e BOCIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTHE€ B pCEIICHUHA NPAKTUYECKUX  3a]ad
MAaT€MaTH4YEeCKOW  HAIPABJICHHOCTH, OCO3HAHMEM  BaXHOCTH  MaTEMAaTUYECKOTO
oOpa3oBaHMsi Ha TPOTSHKEHUH BCEH KU3HU I YCHENIHOW MpodheCcCHOHAITBHON
NESTEIPHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM
U TIOCTPOEHHWEM WHIUBHUAYaJIbHOW TpPaeKTOpUU OOpa30oBaHUS M >KMU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLUMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJCHUH, YMEHUIO BUJICThH
MaTeMaTH4YECKHe 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTALIMEN B 1€ATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX NPEACTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS YeJIOBEKa, MPUPOJAbI U OOUIECTBA,
NOHUMAaHHWEM MaTEMaTHYEeCKON HayKu Kak c(epbl UeTOBEYECKOM ACITETbHOCTH, ITAOB
€€ pPAa3sBUTHS W 3HAYMMOCTH JJI1 Pa3BUTUS LMBWIM3ALWHU, OBJAJACHUEM SI3BIKOM



MaTeMaTUKU M MaTeMaTU4YECKOM KyJ'H::TypOI\/'I KaKk CpcIACTBOM IIO3HAHUA MHPA,
OBJIaACHHUCM HpOCTGﬁHIHMH HaBBIKaMH HCCH@I[OBaTCJIBCKOfI ACATCIIBHOCTH,

6) puznueckoe BOCIIUTAaHME, ¢popmupoBanue KYJbTYPbI 310POBbSA U
3MOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHHSI 3/I0pOBOTO 00pa3za KU3HU (370pOBOE MUTaHWE, COANAHCHPOBAHHBIN PEXHUM
3aHATUH U OTABIXA, peryJsipHas pu3nuecKkasi akTUBHOCTH ), CQOPMHUPOBAHHOCTHIO HABBIKA
pediiekcun, MpU3HAHUEM CBOEro MpaBa Ha OMMOKY M TaKOro K€ IpaBa APyroro
YeJI0BEKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHUE:

OpUEHTAIlME Ha NPUMEHEHHE MaTEMAaTHYECKUX 3HAHUW IS pelIeHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX
BO3MOXKHBIX TIOCJICACTBUU JUIsI OKpPYXKAIOIIEH Cpelbl, OCO3HAaHWEM TIJ100aIbHOTO
XapakTepa dKOJOTHYECKUX MPOOJIeM M IMMyTEeH UX PeIIeHNS,

8) ajanTanus K UBMEHSIOIIUMCS YCJIOBUSIM COIUAJILHON U IPUPOTHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEONPEIEIECHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO JAESITEIBHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Y APYTHX JIOJEH, mpuoOpeTaTb B COBMECTHOW NE€ATEIbHOCTH HOBBIE 3HAHMUS,
HABBIKU U KOMIIETEHIIMH U3 OTIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIHPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YMCJIE PAHEE HE U3BECTHBIX,
OCO3HaBaTh Je(PULNUTHI COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEH, IJIAaHUPOBATh CBOE
pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS
U 1ecTBUS, GOPMYIUPOBATH U OLEHUBATH PUCKH U MOCIEACTBHS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJ/IBTATBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMAaTUKE HA YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBaHus y oOydaromierocs OyayT cOpMUPOBAaHbI METalpeaIMETHbIE pe3yIbTaThl,
XapaKTEPU3YIOUIUECS OBJIAJICHUEM I103HABATEIbHBIMA YHUBEPCAIbHBIMU YYEOHBIMU
JNEUCTBUAMH, KOMMYHUKATUBHBIMH  YHUBEPCAJbHBIMH  YYCOHBIMU  JCHCTBUSMU,
pETyJIATUBHBIMU YHUBEPCATbHBIMH YY€OHBIMU JICHCTBUSIMH.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIC ACHCTBUA

[lo3HaBaTenbHBIE ~ YHUBEpPCAIbHbIE  Y4eOHbIE  JCWCTBUA  0OECIIEYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIECCOB 00YUYaAIOMUXCs (OCBOCHHE METOIOB
NO3HAHMUS OKPY’KAIOLIEro MHpa, MPUMEHEHUE JIOTUYECKUX, HCCIIE0BATEIbCKUX
orieparui, yMeHul padotaTh ¢ HHOOPMALIHECH).



ba3oBble Jornyeckue 1eicTBus:

BBISABIATE M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKKM MAaTEMAaTHYECKHUX
00OBEKTOB, MOHATUH, OTHOUIEHUI MEXIy MHOHATUSAMH, (POPMYIUPOBATH ONpPEAEICHUs
NOHATUN, YCTaHABJIMBATH CYLICCTBEHHBIA NPU3HAK KIACCHU(PUKALMU, OCHOBAHUS JJIS
00001IEHHS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPA30BHIBATE CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIC, EAUHUYHBIC, YACTHBIEC U OOLIUE, YCIOBHBIC,

BBIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHUBOPEYUS B
(dakTax, [OaHHBIX, HAOMIOAEHUSX U YTBEPXKICHUAX, MpeaIaratb KpUTEPUU IS
BBISIBJIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHIL;

IIPOBOAUTH BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX
Y MHIYKTUBHBIX YMO3AaKJIIOYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa30dupaTh  JOKa3aTeabCTBA  MAaTEMaTHYECKUX  YTBEPXKAEGHUN  (MpsMBbIE
U OT MPOTUBHOIO), IPOBOJUTH CAMOCTOATEIBHO HECIOXXHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpAaMBaTh AapryMEHTALUMIO, MPUBOIAUTH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 perieHus y4eOHOH 3a1auM (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BHIOUpaTh HanboJiee MOAXOIAIIMN C YUETOM CAMOCTOSITENBHO BbIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble HccieaoBaTe/ILCKHeE AeCTBUSA:

WCITOJI30BaTh  BOIMPOCHl KaK HCCICIOBATEIIbCKANA HMHCTPYMEHT TTO3HAHUSA,
(GbopMyIIHMPOBaTh BOMPOCH], PUKCHPYIONIHE MPOTUBOPEUYHNE, MPOOIEMY, CAMOCTOSTEIIHBHO
yCTaHaBJIMBaTh MCKOMOE W JIaHHOE, ()OPMHPOBATH THIIOTE3y, apr'yMEHTHPOBATh CBOIO
TIO3UIINI0, MHCHHE,

MIPOBOJIUTH TIO0 CAMOCTOSATEIHLHO COCTABICHHOMY TUIaHY HECIIOKHBINA SKCIIEPUMEHT,
HEOOJIBITIOE MCCIICIOBAHNE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIECKOT0 OOBEKTA,
3aBUCUMOCTEH 00OBEKTOB MEXAY COOOM;

CaMOCTOATENEHO (OPMYIMPOBATH OOOOIIEHUST W BBIBOABI IO pe3yibTaTam
MIPOBEICHHOTO HAOJIO/IEHUs, UCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
Pe3yIbTaTOB, BBIBOJIOB M 000OIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE Ppa3BHUTHE IIpollecca, a TaKXKe BBIJIBUTaTh
MPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJIATh ~ HEJOCTATOYHOCTb M W30BITOYHOCTh  MH(OpPMALMU,  JaHHBIX,
HEOOXOIMMBIX /IS PEIICHMS 3a]auH;

BbIOMpATh,  AHAJIM3UPOBATH,  CHUCTEMATHU3UPOBaThL U  UHTEPIPETHPOBATH
UH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTABIICHHUS;

BBIOMpATh (HhOpMYy MpelcTaBiIeHUs UH(GOPMAIMU U WILTIOCTPUPOBATh peIlacMble
3aJlauM CXeMaMH, TuarpaMMaMu, HHOHM rpauKoil 1 uX KOMOWHAIUSIMU;



OLICHUBATh HAJEKHOCTh MHPOPMALIMK IO KPUTEPHUSIM, MPEIOKEHHBIM YUUTEIEM
WK CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHUBepCcaJbHble YUueOHbIe JeiCTBUS
KOMMYHI/IKaTI/IBHBIC YHUBCPCAJIBHBIC y‘{e6HLIC HGﬁCTBHH 00ecCIIeYnBarOT
C(i)OpMI/IpOBaHHOCTB COLIMAJIBHBIX HABBIKOB O6y‘IaIOIIII/IXC$I.

Oo0menue:

BOCIPUHUMATh U (HOPMYJIHPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HessIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOK TOUYKY 3PEHMS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PEUIEHMs 3aJaud U IOJyYEHHBIM
pe3yJabTaTam;

B XOJle OOCYXIEHHs 3aJaBaTh BOMPOCHI MO CYUIECTBY OOCYKIAa€MOH TEMBl,
npoOieMbl, pelaeMon 3aJlayu, BbICKa3bIBaTh WJEH, HAILICJICHHbIE HAa MOUCK pEelIeHUs,
COMOCTAaBJIATb CBOM CYXXJEHUS C CYXICHUSMU JAPYIMX Y4YaCTHHUKOB JIMAJora,
0OHapy>KMBaTh Pa3IMUME€ U CXOACTBO MO3UIHI, B KOPPEKTHON (opme (PopMyIHUpOBAThH
Pa3HOIIIACHsI, CBOU BO3PAXKEHUS;

OPEICTABIATh PE3yJIbTAaThl PEIICHUs 3aladyd, SKCIEPUMEHTA, HCCIEI0BaHUs,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3ajiay
NPEe3EHTALMU U OCOOEHHOCTEHN ay IMTOPHUH.

CoTpyanunuecTBo:

MOHMMAaTh U UCIIOJI30BATh MPEUMYIIICCTBA KOMaHIHOW U MHIMBHIYaTbHOU PabOTHI
IIPY pEIICHUHU YUYeOHBIX MAaTEMAaTHICCKUX 3a]1a4;

MPUHUMATh II€JIb COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTAaHU3AIUIO
COBMECTHOM pabOThI, paclpeaensaTh BUIALI padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC
U pe3yibTaT paboThl, 0000I1aTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TIPYNMNOBBIX (opMax paboThl (0OCYXaeHHS, OOMEH MHEHUSIMH,
MO3T'OBBIC IIITYPMBI M IPYTHE), BBIOIHATH CBOIO YacTh paOOTHl M KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJla B OOIINI
MPOIYKT IO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBU.

PeryasitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUSA

PerynaruBHbie yHUBEpCaIbHBIC yUeOHBIE ACHCTBUS 0OeCriedynBatoT (HOPMUPOBAHNE
CMBICJIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

CaMOCTOSATEIFHO COCTAaBJISATh TUIAH, AJITOPUTM PEIICHHS 3a/1add (WM €T0 4YacTh),
BBIOWPATh CIMOCOO peIIeHUsT C YYETOM MMEIONUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUN C y4EeTOM
HOBOW MH(OpPMAIIUH.



CaMOKOHTPOJIb:

BIAJETh CIOCO0AaMU CaMOIPOBEPKH, CAaMOKOHTPOJS IpoLecca U pe3yJbrara
pelIeHnss MaTeEMaTUYECKOM 3a1auH;

OPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpH pPEIICHUU 3a/ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAJACHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yibTaTa JAESITEIBbHOCTH IIOCTABJICHHOM LIEJIH
U YCJIOBHSIM, OOBSCHATH MPUYMUHBI JOCTHXKEHUS WIM HEJOCTHKEHHS IIeNId, HaXOAWUThb
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

NNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ysIbTaThl OCBOCHUSI MPOTPAMMBbI IO MAaTEMATHKE MPE/ICTABICHBI
o rojaM oOydeHHsI B paMKax OTAENbHBIX y4eOHBIX KypcoB: B 5—6 Kjaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus», «BepoaTHOCTh
U CTATUCTUKAY.



PABOYAS MTPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

NNOACHUTEJBHAS 3AIIMCKA

[IpuopureTHbIMU TEISIMU OOyYeHHsI MaTeMaTHKe B 5—6 Kiaccax SIBISIOTCS:

NpoAoHKeHHe (HOPMHUPOBAHHS OCHOBHBIX MAaTEMaTHUECKUX MOHATUN (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas ¢Qurypa), oOecCrneunBarolUuX MPEEeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHUs 00yUarOIIUXCS;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydarommxcs,
NIO3HABATEJIbHOM AaKTUBHOCTH, HUCCIENOBATEIbCKUX YMEHUM, MHTEpEca K H3yUYECHHIO
MaTeMaTHKHU;

MoJBeICHHE OOydYarouMxcsi Ha JOCTYIIHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3H MaTEMATUKU U OKPY>KaIOILIEro MUpa;

dbopmupoBaHre (PYHKIMOHAIBHOW MAaTeMAaTHYECKOW TI'PAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKThI B peajJbHBIX JKU3HEHHBIX CUTYyaIUsX,
IPUMEHATh OCBOEHHBIE YMEHHUS [UIsl PELIECHUs MPAKTHUKO-OPUEHTHUPOBAHHBIX 3ajady,
WHTEPIIPETUPOBATh IOJYYECHHBIE PE3YyJbTAaThl M OLEHUBAaThb KX HA COOTBETCTBUE
MIPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHHM COJEpXKaHUA Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmernyeckass M TreOMETpUUYEecKas, KOTOPbIE Pa3BUBAIOTCS MapajlIeNIbHO, Ka)aas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJHAKO, HE HE3aBHUCHUMO OJHA OT APYTOH,
a B TECHOM KOHTAaKTE€ M B3aUMOJICUCTBUU. Takke B Kypc€ MATEMaTUKH MPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONMKUCATEILHON CTAaTUCTHKHU.

N3yyenne apudmMeTHueckoro Marepualia HauMHAETCS CO CHUCTEeMaTH3aluu

Y Pa3BUTHs 3HAHUWA O HATYPAJIbHBIX YUCIAX, MOJYYEHHBIX HA YPOBHE HAYaJIbHOIO
oOmiero o6OpaszoBanus. IIpu 3TOM COBEpIIEHCTBOBAHUE BBIYMCIUTEIBHON TEXHHUKHU
U  (GOpMHpPOBAaHME HOBBIX TEOPETUUYECKHX 3HAHMM COYeTaeTcs C pa3BUTHEM
BBIUUCITUTENIHON KyJNbTYpbl, B YacCTHOCTH C OOy4YE€HUEM NPOCTEHIIUM TpUEMaM
MPUKUJIKK W OLIEHKU PE3YJbTATOB BbIUKCICHUN. W3yueHune HaTypajJbHbIX YHUCEN
poJ0JKaeTcs B 6 Kilacce 3HaKOMCTBOM € HAYaJIbHBIMU MOHATHSIMU TEOPUH IETUMOCTH.
Hayano n3ydenust 0ObIKHOBEHHBIX U IECITHUHBIX JPOOEH OTHECEHO K 5 Kilaccy. DTo
NEPBBIN ATAN B OCBOCHUU JPOOEii, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UICSIMH,
NOHATUSAMU TeMbI. [Ipu 3TOM paccMOTpeHre OOBIKHOBEHHBIX JpO0ei B MOJHOM 00beMe
MpEeIIIeCTBYET U3YUEHHUIO NECATUYHBIX ApoOeH, YTO 1eIeCO00pa3HO ¢ TOUKHU 3PEHUs
JIOTUKU M3JI0’KEHUSI YMUCIIOBOM JIMHMM, KOTJa MNpaBuia JAEUCTBUI C JECATUYHBIMU
JOPOOSIMH MOYKHO O0OOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMU BBIIIOJHEHUS ACHCTBUMA
C OOBIKHOBEHHBIMH JpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU JIPOOSAMH PACIIUPUT
BO3MOYKHOCTH JIJIsI MOHUMaHUS OOYYalOIMMKCS TPUKIAJHOTO NPUMEHEHUS HOBOMU
3alUCH MPU HM3YyYEHHUH JPYTUX NPEIMETOB U MPU MPAKTHUYECKOM HMCIOJIb30BAHHH.
K 6 xmaccy oTHeceH BTOpOM »dTall B HU3YYEHUH JpoOed, TIe MPOUCXOAUT
COBEpPIIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NMPeoOpa3oBaHusl IpoOeil, 0CBOCHHE HOBBIX
BBIYHMCIIUTEIBHBIX AJNTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHUW, B TOM YHCIIE



3HAYEHUI BBIPAXKEHUM, COAEpKAIUX M OOBIKHOBEHHbBIE, M JECATUYHBIC IpOOH,
YCTaHOBJICHHE CBSI3€M MEXKIy HUMHU, PACCMOTPEHHUE MPUEMOB PEIICHUS 3a/1a4y Ha JpOoOHu.
B nHauane 6 kyiacca MpoMCXOAUT 3HAKOMCTBO C TIOHSTHEM MPOLEHTA.

Oco00EHHOCTHIO M3YUYEHUS MOJOKUTEIBHBIX U OTPULIATENbHBIX YHCEI SIBISETCS TO,
YTO OHU TaKK€ MOTYT paccMaTpuBaThCsi B HECKOJbKO ATamoB. B 6 kiacce B Hauane
u3ydeHus: Tembl «lloJoKUTENbHBIE U OTPULIATEIbHBIE YHUCIA» BBLACNAETCS IMOATEMA
«llenple uyncna», B pamMKax KOTOpPOM 3HAKOMCTBO C OTpPULATEIbHBIMU YHCIAMHU U
JNEUCTBUAMHU C MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIAMU MPOUCXOUT Ha OCHOBE
COJIepKATEIbHOIO0 TOJX0/a. DTO MO3BOJISET HA JOCTYMHOM YPOBHE IO3HAKOMUTH
oOyyJaronuxcsi MpakTUYECKH CO BCEMH OCHOBHBIMHM TMOHSTHUSIMU TEMbI, B TOM YHCIIE
U C NpaBWIAMHM 3HAKOB IPU BBINOJHEHUHU apupMeThuyeckux aeuctBuil. M3yuenue
palMoOHANIbHBIX YKCeN OyJeT MPOI0HKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4yeHMM pEIIEHHIO TEKCTOBBIX 3ajJad B S5—0 Kiaccax HCIONb3YIOTCA
apupmeTnyeckue npuemsl pemeHus. [lpu oTpaboTKe BHIYMCIUTENbHBIX HABBIKOB B 5—6
KJIaccax paccMaTpHUBAIOTCA TEKCTOBBIE 3a/1a4U CIIEYIOUIMX BUJOB: 3a7a4M Ha IBU)KEHUE,
Ha YacTH, HA TIOKYTNKH, HA pabOTy U MPOU3BOJUTENBHOCTD, HA IPOLEHTHI, HA OTHOLLEHUS
u nponopuuu. OOyyarouecss 3HaKOMATCS ¢ MPUEMaMH pEIIeHHs 3aJad nepedopom
BO3MOXHBIX BapUaHTOB, y4arcs padoTaTh ¢ MH(MOpManuen, IpeaIcTaBIeHHON B opMme
Ta0IUI WU AUarpaMM.

B mporpamme yuyebHOro kypca «MareMaTuka» HpeaycCMOTPEHO (pOpMHUpPOBAHUE
IPOIEIEBTUYECKUX alreOpanvyeckux MpeacTaBieHui. bykBa Kak CHMBOJ HEKOTOPOTO
Yyycia B 3aBUCHMOCTM OT MAaTEMaTUYECKOrO0 KOHTEKCTa BBOJAMTCS IOCTENEHHO.
bykBeHHass cHMBOJIMKA MIMPOKO HMCHOJB3YETCS MPEXKAE BCEro Uil 3alucH OOIIMX
YTBEPKJICHUN U TPEAII0KEHUH, (POPMYJI, B YUACTHOCTH JIJIs1 BBIYUCIIEHUS] TEOMETPUYECKHUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIS YUCIA.

B nmporpamme yueOHOro kypca «MaTtemaTuka» NpeICTaBlI€HA HarjsaHas
reOMETpHs, HANpaBJICHHAs HAa pa3BUTHE OOPA3HOrO MBIIUIEHUS, TPOCTPAHCTBEHHOIO
BOOOpaXeHUs, N300pA3UTENBHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyUYEHUU T'€OMETPUH,
KOTOpPBI  OCYIIECTBIIAETCS HA  HArJsSJHO-NPAKTUYECKOM  YpPOBHE,  OIHUpPAaeTCs
Ha HarjasiiHO-OOpa3HO€ MbIIUIeHHEe oOydJaromuxca. boibimas pojib  OTBOJAUTCS
IPAKTUYECKOH JEATENBHOCTH, OMBITY, SKCIEPUMEHTY, MOJieInpoBaHuto. O0yydaroniuecs
3HAKOMSTCS C T€OMETPUYECKMMHU (PUTypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C HX
OpPOCTEUIIMMU  KOH(UrypanMsMu, Yy4aTcs U300pakaTb KX Ha HEJIMHOBAaHHOMN
U KJIeT4aTor Oymare, pacCMaTpUBaIOT UX IpOCTelIne CBOMCTBA. B nmponecce nzydeHus
HarJIAIHOM r€OMETPUM 3HAHUs, MOJyYEHHbIE OOYyYarOIIMMUCS HAa YPOBHE HAYaJIbHOIO
oO1ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax U3y4aeTcsi MHTETPUPOBAHHbBIN MPEIMET
«MaremaTuka», KOTOPbIH BKIIOYAaeT apU(PMETUUYECKUN MaTepHall M HATJSAHYIO
TEOMETPHUIO0, a TaKKe MPONEAEBTUYECKUE CBEICHUSI M3 aiureOpbl, 3JIEMEHThI JIOTUKHU
Y HayaJia ONMCATEIbHON CTATUCTUKH.

OO6r11ee 9uCI0 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3yUYCHHUSI MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 yacos (5 yacoB B Hefeno), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIIO).



COJEPXKXAHME OBYUYEHUA
5 KIIACC

HarypaJjbHble ync/ia U HYJIb

Harypanenoe wumcno. Psg watypanpubix uuncen. Ywucmo 0. W3obpakenue
HaTypaJIbHBIX YMCET TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOM) MPSIMOMA.

[To3unmonHas cucremMa cuucieHus. PuMmckas Hymepanuss Kak IpuMep
HEIO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [lecaTHUHas CUCTEMA CUUCIICHHUS.

CpaBHeHHE HATypaJbHBIX YHCEJN, CPAaBHEHUE HATyPAJbHBIX YHCENI C HYJEM.
Cnoco0bl cpaBHeHHsI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CroxeHne HaTypaJbHBIX YMCEJ, CBOMCTBO HYJIA IPU CIOKEHUHU. BplunTaHne Kak
NENCTBUE, OOpATHOE CIOKEHHIO. YMHOXEHUE HATypaJbHBIX YHCEJ, CBOWCTBA HYJIS
U €IUHUIBI NpU YMHOXKEHUHU. JleneHune kak JAelcTBHE, OOpaTHOE YMHOXKECHHIO.
KommnoneHnTs! neicTBuii, cBA3b Mexay HUMH. [IpoBepka pe3yibrara apupmMeTH4ecKoro
neictBud. IlepemecTuTenbHOe M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CIIOXEHUS
Y YMHOKEHUS, PaCHpeICIUTEIIBHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OykB Al O00O3HAUEHUS HEU3BECTHOI'O KOMIIOHEHTa W 3alUCH
CBOMCTB apr(METHUCCKUX JACHCTBHIA.

JlenuTenu v KpaTHbIE YKCIIa, Pa30KeHUE Ha MHOKUTENM. [IpocThie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

CreneHp ¢ HaTypaJbHBIM IMOKA3aTeJIEM. 3alliCh YUCJIA B BUJIE CYMMBI Pa3psaHbIX
ClIaraeMbIX.

YucnoBoe BbIpakeHHE. BpIUMCIIEHNE 3HAYEHUM YMCIOBBIX BBIPAXKECHHM, MOPSAIOK
BBITIOJTHEHUS JeWCTBUNA. VICHOJIb30BaHWE NPU BBIYMCIEHUSAX IEPEMECTUTENBHOTO U
COUYETATEIbHOIO CBOMCTB (3aKOHOB) CIIO)KEHHMSI M YMHOKEHUS, PacIpeneauTeIbHOro
CBOWCTBA YMHOKECHHUS.

Apodu
[IpencraBienune o ApoOU Kak crocoOe 3amucu 4acTu BeIMuuHbl. OOBIKHOBEHHbIC

npobu. [lpaBunbHble U HempaBuiIbHBIE ApoOH. CmemanHas apoOb, MPEACTaBICHUE
CMEIIaHHOW ApoOW B BHUAC HEMPABWIHLHOW APOOW W BBIJCICHHE IEIOW YacTH YWCia
U3 HemnpaBWIbHOM ApoOu. M3o0pakeHue apolOeil ToukaMu Ha YHUCIOBOM MPSMOM.
OcHoBHoe cBoiicTBo apobu. Coxpamienue npoOeid. IlpuBegenue npodbu K HOBOMY
3HaMmeHarteno. CpaBHEHUE APOOCH.

CnoxeHue W BblYMTaHUE JpoOeil. YMHOXEHHE W JieJieHHe JpoOeil, B3auMHO-
obpatHble 1podu. HaxoxaeHne yacTy 1e0ro 1 1EeJI0To MO €ro YacTHu.

Jlecatuunast 3amuch ApoOeid. [IpencraBieHue gecaTUUHOW JpoOM B BUJIE
0OBIKHOBEHHOMU. M300pakeHne NECATUYHBIX ApOoOEH TOYKaMH Ha YHUCIOBOM MPSIMOM.
CpaBHEHHE JIECATUYHBIX JPOOEH.

Apudmernueckue IeUCTBUS C JECATUUYHBIMU Apo0sMU. OKPYTICHHUE NECATUUHBIX
IpoOeit.



PemeHne TeKCTOBBIX 33124

Pemienne TeKCTOBBIX 3ahad apu(METHYECKUM CIIOCOOOM. PemieHue Joruveckux
3aja4. Pemenue 3amau mnepeOOpoOM BCeX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
P PEIICHUU 3a]1a4 TaOJIHI] U CXEM.

Pemienue 3aga4, cogepkaimx 3aBUCUMOCTH, CBSI3bIBAIOIIUE BETUYUHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHMIIBI HU3MEpEHHUs: MacChl,
00bema, 1IeHbI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXIY €MHUIIAMU U3MEPEHHUS
KaK0W BEJINYUHBEI.

Pemienrie 0CHOBHBIX 3a71a4 Ha IPOOH.

[IpencraBiieHre TaHHBIX B BUAE TaOIUII, CTOJOYATHIX AUATPAMM.

Harasinnas reomerpust

Harnsinaele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIyd, YTOJI, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. IIpsimoi1, ocTpbIi, Tynon
Y Pa3BEPHYTHIN YIJIBL.

JlnnHa oTpe3ka, METPUYECKUE E€IWHUILI JUIMHBL. JIJIMHA JOMaHOW, IEPUMETP
MHOT'OYTrOJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YIJIOB C OMOIIBIO TPAHCIIOPTUPA.

Harnsinuele mnpencTtaBiaeHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPsIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3obOpaxkenne ¢uryp, B TOM uyuciae Ha Kieryarod Oymare. IloctpoeHue
KOH(UTypalnii U3 4acTeu MpsMoil, OKPY>KHOCTH Ha HEJTMHOBAHHOW U KJIETYaTOM Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB IIPSIMOYTOJIbHUKA, KBaAPATA.

[Inomaas  HpPAMOYroJibHUKA W MHOTOYTOJBHUKOB, COCTaBJICHHBIX W3
NPsIMOYTOJIbHUKOB, B TOM uucie (GUryp, M300paK€HHBIX Ha KieTrdaTtoil Oymare.
EnuHunb! u3mMepeHus Miomaim.

HarnsinHele mpenctaBlieHHss O NPOCTPAHCTBEHHBIX (QUIypax: MNPSMOYTOJIbHBINA
napasuienenunes1, Ky0, MHOrorpanHukd. M300pakeHne npocTelmmx MHOTOTPaHHUKOB.
Pa3Beptku ky0a u napamienenunena. CozgaHue Mojeieil MHOTOrpaHHUKOB (U3 Oymary,
MPOBOJIOKH, TUIACTWIIMHA U APYTUX MAaTEPUAJIOB).

O06beM MpsMOYTOJIBHOTO Napajuienenunea, Kyoa. Enuauiibl usmepeHus: oobema.

6 KJIACC

HarypaJjbHble yuciia

Apudmernueckue AEHCTBUS C MHOTNO3HAYHBIMM HATypaJbHBIMU  YHUCIIAMH.
YuciioBble BBIPAKEHUA, MOPSAOK JIEUCTBHM, HCIOJIb30BaHHE CKOOOK. Mcmonb3oBaHue
DU BBIYMCIICHUAX IEPEMECTUTEIBHOIO W COYETATEIBbHOIO CBOWCTB  CIIOKEHHUS
Y YMHOXXEHMSI, PACIIPEIEIUTEIIBHOIO CBOMCTBA YMHOXKEHUS. OKPYIJIEHHE HaTypaibHbIX
YHUCel.

JlenuTenu 1 KpaTHbIE YMCiIa, HAauOOJIbIIUI OOIIMI AeTUTENb U HAUMEHbLIee 0011Iee
KpaTHoe. [[enMmMocTh CyMMBI M IPOU3BENCHMUS. [[eeHrE C OCTaTKOM.



Apodu
OObIKHOBEHHasT JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHHe ApoOei.

CpaBHeHHEe U ynopsnouMBaHue ApodOeil. PemieHune 3agady Ha HaxOXJIEHUE YacTH
OT LEJOro W Wenoro mo ero yactu. [IpoOHoe uMcino Kak pe3yJabTaT JeJIeHHS.
[IpencraBnenue aecaTUUHONW JpoOU B BHUAEC OOBIKHOBEHHOM IpoOM M BO3MOKHOCTH
Ipe/CTaBICHUs] OOBIKHOBEHHOM napoOM B BHUAE JecATUYHOHN. [lecaTuunble npoOu u
MeTpHUYecKasi cucremMa Mep. ApudMeTudeckue ACHCTBUS M YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

OtHomienue. Jlenenue B JaHHOM OTHoIeHWU. Macirad, nponopuus. [Ipumenenue
IIPONIOPLMHU IIPU PEIICHUN 3a1a4.

[Tonarue npoueHta. BeruucieHue mporeHTa OT BEIWYUMHBI U BEJIUYUHBI 10 €€
NpOICHTY. BbIpakeHHWe MPOLEHTOB JECATUYHBIMU JpoOsmu. Pemienune 3amad
Ha MPOIIEHTHI. BhIpaxkeHNEe OTHOIICHUS BEIMYUH B MPOLIEHTAX.

IHos10:)kuTEIbHBIE M OTPULIATEIbHBIE YMCJIA

[TonoxxkutenbHble W oTpuLaTeNbHble 4ucaa. Llensie yncna. Moayibs 4ucia,
reoMeTpuYecKasi UHTepIpeTaius MoayJis unciia. M3o0paxeHue yucesn Ha KOOpIUHATHOM
npsMoid. UucnoBble npoMexyTku. CpaBHEHHE 4Yuceld. ApuUupMETHUYECKHEe ICHCTBUS
C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIAMH.

[IpsimoyronibHasi cHUCTEMAa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek U Guryp Ha KOOpJAUHATHOU
TJIOCKOCTH.

BykBeHHbIE BBIpaKeHU S

[Ipumenenue OyKB aJis 3alMMCH MaTEMAaTUYECKHX BBIPAKCHUNW W TPEIJIOKECHUM.
CgoiictBa apudmeTnueckux JeHUCTBUNA. DyKBEHHBIE BBIPRXKEHUS M  YHUCIOBBIE
IIOJCTAaHOBKU. DbyKBEHHBIC paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, GopMynsl TepUMeTpa W IUIOMAAM MPSIMOYTOJbHHKA, KBajapaTa, oObema
napajuiesienurneaa u Kkyoa.

PemmeHne TeKCTOBBIX 33124

Pemenrie TEKCTOBBIX 3aja4 apu(METHYCCKUM CIIOCOOOM. PelreHue mormaeckux
3a1a4. Pemenue 3amau mepebopoM BceX BO3MOKHBIX BAPHUAHTOB.

Pemenune 3agay, cogepxaimx 3aBUCUMOCTH, CBSI3bIBAOIINX BEJIWYUHBI: CKOPOCTb,
BpEMsl, PaCCTOSTHUE, IIeHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOIUTEILHOCTD, BpeMs, 00beM
paboThl. EquHuIbl U3MEpPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CBs3b MEXAY €AMHULIAMA U3MEPEHUS KaXK/I0M BEJTUYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHEM, IMPONOPUHUOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

OueHka W TpUKHUAKA, OKpyrieHue pesyibrara. CocTaBlieHHEe OYKBEHHBIX
BBIPAKEHUH 10 YCJIOBHUIO 3a]1a4H.

[IpencraBieHre JaHHBIX C TOMOIIBIO Tabmuiy W jauarpamm. CronOdarsie
JHAArpaMMbl: YTEHUE U TTIOCTPOCHUE. UTEHNE KPYTOBBIX JUATPAMM.



Harusanas reomerpus

Harnsingaele npenctaBieHus o (Gurypax Ha IUIOCKOCTH: TOYKa, MpAMasi, OTPE3OK,
Jqyd, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YETHIPEXYTOJIBHUK, TPEYTOJbHHUK, OKPYKHOCTb,
KpYT.

B3anMmHOe pacnonokeHue ABYX MPSMBIX Ha IUIOCKOCTH, MAPAJIIEIBHBIE MPSMBIE,
NEPIEHAMKYJISIPHBIE IpsiMble. MI3MepeHue paccTOSHUN: MEKY ABYMs TOUYKAMH, OT TOUYKH
110 IPSIMOM, JUIMHA MapLIpyTa Ha KBaAPATHOU CETKE.

N3mepeHne # NOCTPOEHHE YIVIOB C IIOMOULIBIO TpaHCHopThpa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOIbHBINA, TYNOYTOJbHbBIN, PAaBHOOEIPEHHBIH,
PAaBHOCTOPOHHUU. YeTBIPEXYTOJIbHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. IIpAMOYTOIBHUK,
KBaJpaT: MCIOJIb30BAHUE CBOMCTB CTOpPOH, YIJIOB, AuaroHainei. WM3oOpaxkenue
reoMeTpudyeckux (GUryp Ha HEJIMHOBaHHOM Oymare ¢ HCHOJb30BAHUEM ITUPKYJIIA,
JMHENKH, yToNbHUKa, TpaHcnopTupa. [locTpoenus Ha kieTuaToit Oymare.

[lepumerp MHoOroyronbHuka. IloHdarue mnomaau (Urypel, €IUHULBI U3MEPEHUS
wiowaaun. [IpubnvxkeHHoe u3MepeHue miomaad Guryp, B TOM 4UCJI€ Ha KBaJIpaTHOU
cetke. [IpubnnxeHHOe N3MepeHue AJIMHBI OKPYXHOCTH, IJIOIIA1 KpyTa.

CumMeTpus: HeHTpaJIbHAsA, OCEBAsI U 3€PKAJIbHASI CHMMETPHH.

[TocTpoeHnne cUMMETPUYHBIX QUTYD.

Harnsigabie npeacTaBieHus 0 IpOCTPaHCTBEHHBIX (pUrypax: napasuiesenurnen, Kyo,

pu3Ma, nupamua, KOHyc, WIMHIP, map U cpepa. M3o00paxkeHne npocTpaHCTBEHHBIX
¢duryp. [Ipumepsl pa3BepTOK MHOTOTPaHHUKOB, UINHAPA U KoHyca. Co3anue moaenei
POCTPAHCTBEHHBIX (puryp (U3 Oymaru, MPOBOJIOKH, IJIACTUIIMHA U IPYTHX MAaTEPUATIOB).

[lonarue oObeMa, enuHHIBI u3MepeHus obObema. OObEeM NPAMOYTOJILHOTO

napajienenuneaa, Kyoa.

HPEIMETHBIE PE3YJIbTATHI

[IpeameTHBIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHust B 5 KJjacce.

Yuciia v BHIYUCICHUS

[lonumaTe ¥ MPaBUIBHO YHOTPEONATh TEPMUHBI, CBS3aHHBIE C HATypajJbHBIMU
YUCJIAMH, OOBIKHOBEHHBIMH U JI€CATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHOPSIOYMBATh HATypajbHbIE YMCIa, CPABHUBATh B MPOCTEHUIINX
ClIy4asix OOBIKHOBEHHBIE IpOOH, NECATUUHBIE IPOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCITIOBOM) MPSIMOM C COOTBETCTBYIOIINM €M
YHUCIIOM M U300pa)kaTh HaTypalbHbIE YMCIAa TOYKAMHU Ha KOOPAMHATHOW (YUCIOBOM)
IPSIMOM.

Bomonusate  apudmernyeckue  AEWCTBUS € HATypalbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUILINX CIIyYasiX.

BoInonHATE IPOBEPKY, MPUKUIKY pe3yJIbTaTa BEIYUCICHUN.

OKpyTasTh HaTypaJbHbIE YHCTIA.



Pemenne TeKCTOBBIX 33124

Pemarp TekcToBBIE 3amauu  apUOMETHYECKHM CIIOCOOOM M C  TOMOIIBIO
OpPraHU30BaHHOT'0 KOHEYHOTO TMepedopa BCEX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3amauu, coaepkaiide 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMS1, pacCTOSIHUE, 1I€Ha, KOJIUYE€CTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKue 3alycy, CXEMbI, TaOIUIbI, 0003HAYECHUS TTPU PEIICHUH 3a/1a4.

[Tonb30BaThCS OCHOBHBIMU E€IWHMIIAMH U3MEPEHUS: 1I€HBI, MACChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BbIpakaTh OJIHU €IMHUIILI BEIMUUHBI YEPE3 IPYTHE.

N3BnekaTh, aHAJIM3UPOBATh, OICHUBATH HHQOpPMAIUIO, TPEACTABICHHYIO
B Ta0OJMIle, HA CTOJIOYATON quarpamme, UHTEPIPETUPOBATh MPE/ICTABICHHBIE JaHHEIE,
WCII0JIb30BaTh JaHHBIC NIPHU PEIICHHUH 3a]1a4.

Harusanas reomerpus

ITop30BaTHCA Fr€OMETPUUECKUMH OHATUAMU: TOYKA, IPsIMasi, OTPE30K, JIy4, yroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mnpuUMEpHl OOBEKTOB OKPYXKAIOUIEr0 MHpa, HMemux (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYK) C YIJIJaMU: BEpUIMHA CTOPOHA,
C MHOTOYT'OJIBHUKaMM: YT'OJI, BEPIIMHA, CTOPOHA, JUAarOHallb, C OKPYKHOCTBIO: paJanyc,
JUaMeTp, LIEHTP.

N300paxxaTh N3y4EeHHbIE TEOMETPUUYECKHAE (PUTYPBI HA HETMHOBAHHOM M KJI€TYaTON
OyMare ¢ MOMOUIbIO HUPKYJISI U IMHEUKH.

HaxomuTte HIIuHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C  ITOMOIIBIO
JIMHEWKH, CTPOUTD OTPE3KH 3aJaHHOU JUIMHBL; CTPOUTH OKPYKHOCTB 3aJaHHOTO pajguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJbHUKA, KBaapara sl UX
NOCTPOEHUS, BBIYUCIIECHNUS IJIOIAIN U IEPUMETPA.

Bbraucasts nepuMeTp U Iionaib KBajpara, pMOyroibHHUKA, PUTyp, COCTaBIEHHBIX
U3 MIPSAMOYTOJIBHUKOB, B TOM Unciie (puryp, n3o0paxeHHBIX Ha KJIETYaTOM Oymare.

Ilonb30BaTbCcsl OCHOBHBIMHM METPUYECKHMM EOUHULAMHA H3MEPEHUS JUIMHBI,
IUIOLIAH; BBIPAXKaTh OJHY €IMHULIBI BEJIMYHUHBI Yepe3 IpyTHe.

Pacno3naBaTh mapamienenunes, Ky0, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpPLIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS TapajuleienuIea, Kyoa.

Boruucnare  obvem  KyOa, mapamienenunena IO 3aJaHHBIM  H3MEPEHUSIM,
N0JI30BAaThCS €AMHUIIAMU U3MEPEHU 00beMa.

Pemate  HecnokHBIE 3aJauM  HAa  M3MEpPEHHE TEOMETPUYECKHX  BEJIIMYMH
B [IPAKTUYECKHUX CUTYyaIUX.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS MpOrpaMMbl Y4yeOHOro Kypca K KOHILY
o0yueHust B 6 kjacce.

Yucaa 1 BbIYUCTICHUA

3HaTh W TIOHMMAaTb TEPMHHBI, CBSI3aHHBIE C Pa3JIMYHBIMU BHUAAMHU YHCEIN
U crioco0aMu WX 3aIucH, NEPEXOAUTh (€CIM ATO BO3MOXKHO) OT OJHOU (DOpMBI 3amucu
Yyuclia K IPYrou.



CpaBHUBAThH U YIIOPSIIOYMBATS IIEJTIbIC YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIC APOOH,
CpaBHUBATh YKCJIA OJJHOTO U Pa3HbIX 3HAKOB.

BrinmonHaTh, couerast yCTHbIE U MUCbMEHHbBIC MPUEMBI, apU(PMETUUECKUE TEUCTBUS
C HATYpPAJIbHBIMU U IICJIBIMH YHUCIIAMU, OOBIKHOBEHHBIMU W JECATUYHBIMH JPOOSMH,
MOJI0KUTEIbHBIMU U OTPULIATEILHBIMH YU CIIAMH.

BbluncnATh 3HAYEHUS YUCIOBBIX BBIPAKEHWM, BBINOJIHATH NMPUKUIKY U OLIEHKY
pe3yJibTata BBIUYMCICHHUM, BBIMOJHITh MPEOOpPA30BaHUS YHUCIOBBIX  BBIPAKECHUI
Ha OCHOBE CBOMCTB apu(IMETUICCKUX JEHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €U YHCIOM
1 n300paxaTh YUCIa TOUKaMU Ha KOOPJIMHATHOU MPSAMOM, HAXOIUTh MOJTYJIb YHCIA.

COOTHOCUTH TOYKH B MPAMOYTOJIbBHOW CHCTEME KOOPAMHAT C KOOPJIUHATAMU ITOU
TOYKHU.

OKpyTIATH 1eNbIe YUCIia U IECATUYHBIC POOH, HAXOAUTH MIPUOIMIKEHUS YHUCEIT.

YucsioBbie M 0yKBEHHbIE BHIPAKECHHU S

[lonumaTe W ynoTpeOJATh TEPMHUHBI, CBSI3aHHBIE C 3aMKCHIO CTENEHW YHCA,
HAaXOJUTh KBaJgpaT W KyO uMCla, BBIYUCIATH 3HAUYCHHUS YHUCIIOBBIX BbIPAXXECHUI,
COJIEPIKAIINX CTEIICHHU.

Ilonp30BaThCAd NPU3HAKAMHM JEIUMOCTH, paCKIaAblBaTh HATYpaJbHbIE YHCIIA
Ha IIPOCTBIE MHOKUTEIIHN.

[Tonb3oBaThcs MacITaboM, COCTABIISATH TPOMIOPIIMK U OTHOIIICHUS.

Hcnonp3oBaTh OyKBBI i1 0003HAYEHMs] YUCEN MpPH 3allCH MaTeMaTHYEeCKHX
BBIPQXXECHHUM, COCTaBJISITh OYKBEHHBIC BbIpaXXEHUS W (DOPMYIJbl, HAXOAUTh 3HAYECHMS
OyKBEHHBIX BBIPaXKEHHM, OCYIIECTBIIsII HEOOXOUMbIE MOJCTAHOBKH U IIPE0Opa30BaHusl.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienue TeKCTOBBIX 3a/1a4

Pemars MHOrOIIaroBbIE TEKCTOBBIE 337a4l apU(PMETUIECKUM CIIOCOOOM.

Pemwate 3amaun, CBA3aHHBIE C OTHOLICHHWEM, MPONOPLHMOHAIBHOCTBHIO BEIWYMH,
IPOLEHTAMM, PELIATh TPU OCHOBHBIE 3a/1a4M Ha APOOU U IPOLEHTBHI.

Pemate 3amaum, coaepKaniyue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMUUHBL: CKOPOCTD,
BpEMs, PpAaCCTOSHUE, II€HAa, KOJWYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTh, BpEMH,
oObemMa pPalOThI, UCHOIB3YS aApUPMETHUECKUE JIEHCTBUS, OLIEHKY, MNPUKUIKY,
II0JIb30BAThCS €AMHULAMU U3MEPEHHUSI COOTBETCTBYIOIIUX BEJIMUYNH.

CocTaBnsATh OyKBEHHBIE BBIPAXKEHHSI 10 YCIOBHIO 331a4H.

N3BnekaTs MHPOpPMALINIO, TPEICTABICHHYIO B TA0IHIIAX, HA IMHEWHOM, CTOJIOYATON
WIM  KPYroBOM  JuarpaMMax, HHTEPIPETHUPOBATh  IPEIACTABICHHBIE  JaHHBIE,
VCIIOJIb30BaTh JAHHBIE IPU PEIICHUH 3a1a4.

[IpeacraBnsaTe MHGOPMALIMIO C TOMOUIBIO TAOIHL], TUHEWUHON U CTOJIOUATOM AUarpamMm.

Harasignas reomerpus

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHpa, UMEKIUX Gopmy
U3YYEHHBIX T€OMETPUUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PaBHBIX
Y CUMMETPHUYHBIX QUTyD.



N300pakaTh C MOMOIIBIO IUPKYJIS, JIMHEHKH, TPAaHCIOPTHpA HAa HETWHOBAHHOM
U KJIeT4aTol OyMare M3y4eHHbIC TJIOCKUE TeoMeTpuieckue GUrypsl U KOHQUTyparmm,
CUMMETPUYHBIC (DUTYPHI.

[Tonb30BaThCAd TEOMETPUYECKUMHU TIOHSTHSIMHU: PABEHCTBO (UTYp, CHUMMETpHSI,
UCIIOb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHEN: OCb CHUMMETPUHU, LEHTP
CUMMETPUHU.

Haxoauts BeMYMHBI yII10B H3MEPEHUEM C TOMOLIBIO TPAHCTIOPTUPA, CTPOUTD YTJIbI
3aJJaHHOW BEJIMYMHBI, IOJIL30BATHCS IPU PEIICHUM 3a1a4 TPajlyCHOM MEpOH YIJIOB,
pacno3HaBaTh HA YEPTEKAX OCTPBIU, IPSAMOM, pA3BEPHYTHIN U TYIIOW YIJIbI.

Beluncnare  JMHY JIOMaHOM, IIEPUMETP MHOTOYIOJIBHHMKA, IIOJIb30BATHCS
€AUHUIIAMHA W3MEPEHUS JJIMHBI, BBIPAXKATh OJHU €IUHUIIBI U3MEPEHHS [JIMHBI YEpe3
Jpyrue.

Haxonutb, HUCHONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXIAY IBYMS
TOYKaMH, OT TOUKHU JI0 OPSIMOM, NIMHY ITyTH HA KBAJPATHOM CETKE.

Boruucnsts minomaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BATh
pa3OueHue Ha MPSAMOYTOJIBHUKW, Ha  pPaBHbBIC Gurypel, JI0CTpavBaHHE 0
IPSMOYTOJIbHHUKA, II0Jb30BAaTbCS OCHOBHBIMM €IUHHUIAMH H3MEPEHUS ILUIOLIAIH,
BBIpaXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APYTHE.

Pacro3naBaTh Ha MOJAENAX W U300PAKEHUSX MUPAMUIY, KOHYC, IWJIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakath Ha KJIeTUaTOl Oymare mpsiMOYTOJIbHBIN TapauIeTIeTUIe]I.

Boluucnsate 00beM MpsSMOYTOJIBHOTO Mapajiesenunena, KyOa, I0JIb30BaThCs
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00bEMA;

Pemlate HecnokHBIE 3aa4M  HA HAXOXKICHUE TE€OMETPHUYECKHUX BEIWYUH
B MIPAKTUYECKUX CUTYaLIHSIX.



TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC
HanmenoBanue paznena |KonmudectBo OcHoBHOE OCHOBHBIE BUJIBI JACSTEIHHOCTUA O0YUYAIOIIUXCSI
(TemnbI) Kypca 4acoB coJiepKaHue
HatypanbsHble unca. 43 JlecsiTnanas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPATbHBIC YHCIIA;
JleficTBYS C HATYpaTbHBIMH CUCTEMA CYUCIICHHS. | MPeAIaraTh M 00CY:KIaTh COCO0bI YIIOPSIOUYNBAHMS YUCEN.

qHCilIaMU

Psn HatypanbHbIX
YHUCEN.
Harypanbnsiit ps.
Yucno 0.
HarypanpHbie yncna
Ha KOOPJAMHATHOU
IIPSIMOIA.
CpaBHeHnue,
OKpPYTJIEHHE

HaTypaJIbHBIX YUCCII.

Apudmernyeckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamMu. CBoMCTBa
HYJIS TIPU CIIOKEHUU
1 YMHOXKEHUH,
CBOMCTBA €IUHHUIIBI
IPU YMHOKCHHH.

MN300paxkaTh KOOPIMHATHYIO IIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJAUHATHOUN NPSIMOM, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBath cBOICTBA HATYPaIbHOTO psaa, uncen 0 u |
MIPY CIIOKEHUU U YMHOKECHUMU.

Hcnoab30BaTh NPaBUJIO OKPYIJICHUSI HATYPAIbHBIX YKCEIL.
BbinosHAT, apudpMeTnyecKue 1elcTBUS C HATYPAIbHBIMU
YUCIaMU, BHIYUCJIAATH 3HAYCHUS YUCIIOBBIX BhIPaKECHUN

CO CKOOKaMH U1 6e3 CKOOOK.

3anuceIBaTh NPOU3BECHHUE B BUJIE CTCICHU, YATATH
CTENEHU, HCI0JIb30BaTh TEPMUHOJIOTHIO (OCHOBAHHUE,
MOKa3aTelib), BHIYUCIAATH 3HAYEHUS CTEIICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKEHUI, MPEAJIATraTh U MPUMEHATH IPHEeMbl IPOBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh NPH BHIYMCJICHUAX [IEPEMECTUTEIBHOE

Y COYETATEIbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKEHHUS,
pacnpeneNuTeIbHOE CBOUCTBO YMHOXKEHNS; (OPMYIMPOBATH




ITepemecTuTenbHOE
1 COUETaTeILHOC
CBOMCTBA CJIOKCHMUS
1 YMHOXKEHUSI,
pacrpeeauTeabHOe
CBOMCTBO
YMHOKEHHS.
Jlenurenu

Y KpaTHBIE YUCIa,
Pa3JI0KECHUE YUCTIa
Ha MHOXXUTEIIH.
Jlenenue

c ocratkoM. [IpocTeie
M COCTaBHBIC YHMCIIA.
[Ipu3Haku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HATYpAJIbHBIM
TOKa3aTeJIeM.
YucoBbie
BBIPKCHMUS;
MOPSIAOK ICHCTBUM.
Pentenne TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTnyeckue

U PUMEHATH NPaBUJIa IPeoOpPa30BaHUs YUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apu(METUUYECKHUX JIEHCTBHM.
HccaenoBaTh YnCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH

1 000CHOBBIBATH TUNOTE3bI, GOPMYIHPOBATH 0000 1IEHUS
U BBIBOJBI 110 PE3yJIbTaTaM MPOBEJAECHHOTO UCCIICIOBAHUS.
@opMyJIHPOBATH ONpeaeeHus] ICTUTENS U KPaTHOTO,
Ha3bIBATH JICIIUTENIN U KPATHBIC YUCIIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE YHCIIA; (POPMYJINPOBATH

U IPUMEHATh NPU3HAKH JEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA TPOCTHIE
MHOKHUTEIN; HAXOAUTH OCTATKH OT JICJICHUS U HETIOJIHOE
YaCcTHOE.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HATYpaJbHBIX YHCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBAHUH O CBOMCTBAX HATYPaJIbHBIX YHCEIL.
KoncTpynpoBats MaTeMaTH4eCKHe NPeIJI0KEHUS

C IOMOUIBIO CBS30K «H», KHIIH», KECIIH. .., TO...».

PemaTh TeKCTOBBIC 3a/1a4U apUPMETUIECKUM CIIOCOOOM,
HCMO0JIb30BATH 3aBUCUMOCTH MEX/y BeIMUMHAMU (CKOPOCTb,
BpEMs1, PACCTOSIHUE; 11€HA, KOJMYECTBO, CTOUMOCTb U JIp.):
AHAJIM3MPOBATH U OCMBICIMBATH TEKCT 33/1a4H,
nepedopMyTHPOBaTH YCIOBUE, H3BJIEKATh HEOOXOIUMbIEC
JAHHbBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEXK/y BEJITUYMHAMH,
CTPOUTD JIOTUYECKYIO LIEMOYKY PACCYKICHUN.
MoaeaupoBaTthb X0/ pELICHUS 3a1a4¥ C IOMOILIBIO PUCYHKA,




JICUCTBUS,
Ha IBWKEHUE
Y MOKYTIKH

CXEMbl, TAOJIHIIBI.

IIpuBoauTh, pa3doupaTh, OUEHUBATH PA3ITUUHBIE PEIICHUS,
3alMCH PEUICHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHMBaTh NIOJIy4YCHHBIN pe3yJIbTart,
OCYILIEeCTBJATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTH OLINOKH.

PemaTsp 3a/1auu ¢ moMoIIIbIO Tepedopa BCEX BOZMOKHBIX
BAPHUAHTOB.

3HAKOMUTBHCS C HCTOPHUEi pa3BUTUSA apUPMETHKU

Harnsinaast reomerpust.
JIMHNY Ha TUIOCKOCTH
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Touka, mpsimasi,
OTPE30K, JTYY.
JlomaHas.
N3mepenune mmHbl
OTpE3Ka,
METPUYECKHUE
CJIUHULIBI
M3MEPEHUS JJINHBI.

OKpy»XHOCTb U KPYT.

IIpakTnueckas
pabota
«IlocTpoenue yzopa
U3 OKPYKHOCTEN.
Yroun. [Ipsamon,
OCTPBIH, TYTIOU

Y Pa3BEPHYTHIN
yribsl. I3mepenne

Pacno3HaBaTh Ha yepTe)Kax, pUCYHKAX, ONMCHIBATD,
UCIIO0JIb3Ys TEPMUHOJIOTHIO, M H300PasKaTh C TOMOIIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYI0, OTPE3OK, JIyY,
yI0JI, JOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH MPUMEPBI OOBEKTOB PEATHLHOTO
MHUpa, UMEIINX (PopMy U3ydeHHBIX (GUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MepBl.

HNcnonb30BaTh JIMHENWKY U TPAHCTIOPTUP KAK MHCTPYMEHTHI
JUISL IOCTPOEHHUS U UBMEPEHUSL: H3MEPATh JUIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOU JJIUHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTH 3aJaHHOTO panyca.
HN306paxaTh KOHPUTYpAITUTU TEOMETPUUYECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEW HA HEIIMHOBAHHOMN

U KJIETYaTOi Oymare; mpeasiaratb, OMUCHLIBATH U 00CYKIATh
CIOCOo0bI, AJTOPUTMBI [TOCTPOEHUS.

Pacno3naBath 1 H300paskaTh Ha HEJIMHOBAaHHOM




YTJIOB.
[IpakTnueckas
pabora
«IlocTpoenune
YIJIOB»

U KJIeT4aToi Oymare npsiMoil, OCTpbIi, TyNOM, pa3BepHYTHIN
yIJIbl; CPABHMBATH YTJIbL.

BeruncasTh JUIMHBI OTPE3KOB, IOMAHbIX.

IHoHuMaTh U MCIOJIB30BATH NPU PeLICHUH 3a1a4
3aBHCUMOCTH MEXIY €AUHUIIAMA METPUYECKON CUCTEMBI
M€p; 3HAKOMHUTBLCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAKaTh JUIMHY B Pa3JIMYHBIX €AUHULIAX U3MEPECHUS.
HccnenoBarhb Gpurypsl 1 KOHPUTYpaLuu, UCIIOJIb3YS
U(pOBBIE pECypChl

OOGBIKHOBEHHBIC APOOH

48

Hpo6s. [IpaBunbHbIC
1 HETIPaBUIIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0OH.
CpaBHeHue 1po0eit.
Cnoxenue

Y BEIYUTAHHE
OOBIKHOBCHHBIX
npobeii. CMmenranHas
JpoOb. YMHOXKEHUE
U JIeJICHUE
O0OBIKHOBEHHBIX
npo0eil; B3auMHO-
oOpaTHBbIE TpOOH.
Pemenne TekCTOBBIX
3a/1a4, COJIEepIKaITUX
npoou. OCHOBHBIE

MopeaupoBaTthb B rpaguueckoil, mpeaMeTHon ¢popme,

C IIOMOILBbIO KOMITBIOTEPA MMOHATHUS U CBOKCTBA, CBA3AaHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh U 3aIMCHIBATH, CPABHUBATHb OOBIKHOBEHHBIE APOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
yHOpSAI0YUBAHUS APOOEH.

N300paxkaTh 0ObIKHOBEHHBIE IPOOH TOUKAMHU

Ha KOOPJAMHATHOW NPSAMO; HCMOJIb30BATh KOOPAUHATHYIO
OPSIMYIO JUIsl CpaBHEHUS Ipo0eii.

@opMyTHPOBATH, 3aNIUCHIBATH C IOMOLIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO IpOOH; MCIO0Jb30BATh OCHOBHOE
CBOMCTBO poOU AJIsl COKpALLEHUS 1po0ei U NMPUBEICHUS
IpoOu K HOBOMY 3HAMEHATEIO.

IIpeacraBasiTh CMELIAHHYIO APOOb B BUJIE HETIPABUIIbHOMN

Y BBIIEIATH LETYI0 YacTh YUCia U3 HEMPABWIBHOW JpOOH.
BoinosHATH apupMeTHUEeCKHE e CTBUA

C 0OBIKHOBEHHBIMH JPOOSMU; MPUMEHATH CBOMCTBA




3aJ1a4uu Ha JpooH.
[Ipumenenue OykB
JUTSL 3aITUCH
MaTeMaTHYECKHX
BBIPAXKEHUN

Y MPEIOKECHU N

apuMETHICCKUX ICUCTBUN TSI palliOHAIH3aIIIN
BBIYHCJICHU.

BbINOJHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BEIYMCIICHUN;
npeaiaraTb U NPUMEHSTh PUEMbI IPOBEPKH BHIYUCIICHUM.
IIpoBoauTh MccieIOBAHUSA CBOMCTB JIp0o0O€Eii, Oonupasich

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOXKHBIC BHICKA3bIBAHUS

0 Ip0o0sX, NPUBOAMTH NPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUM.

Pemath TEKCTOBBIC 33/1a4H, COICpIKAIINEC APOOHEIC TaHHBIC,
1 337a4¥ Ha HaXO0KJASHHE YaCTH I[€JI0T0 U IEJIOTO IO e€ro
YacTH; BBISIBJISAATH UX CXOJACTBA M Pa3JIN4HUSA.
MopeaupoBaTh X0/ PEIICHUS 3a1a4¥ C TTIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTH, pa30UpPaTh, OLIEHUBATDH PA3JTUYHBIC PEIICHMUS,
3aIlCH PELUICHU TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHMBaTh MOJYUYCHHBIN pe3yJibTar,
OCYIIECTBJISITh CAMOKOHTPOJIb, TPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTh OITHOKH.
3HAKOMMTBCS C MCTOPHUEi pa3BUTHS apUPMETUKH

Harnsinaast reomerpust.
MHOTOYyrOJIbHUKH
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MHOroyronbHuKH.
YeTpIpexyrobHUK,
MIPSAMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceIBaTh, HCMOJIB3YS TEPMUHOJIOTHIO, H300paKATH

C MOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoguTH NpUMeEPHI 0OBEKTOB PEATBHOTO MUPA, UMEIOILIUX
dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpaTa,




pabora
«Iloctpoenue
IIPSIMOYTOJIBHUKA

C 3aJJaHHBIMH
CTOPOHaMHU

Ha HEJINHOBAaHHOM
Oymare».
TpeyronpHuK.
[Inomanse

U IIEPUMETP
MPSIMOYTOJIBHUKA U
MHOT'OyTOJIbHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€AMHULIBI
U3MEPEHHUS
IUUIOLLAH.
[lepumerp
MHOT'OYT'OJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEHHBIE pa3MEPBI.
BoeI4uCasTh: IEpUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHHUKA,
MHOT'OYT'OJIbHUKQ; TUIOIIAb MIPSMOYTOJIbHUKA, KBaapaTa.
M300pakaTh OCTPOYTOJIbHBIE, IPIMOYTOJIBHBIE

Y TyIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJI€TYaTOM OyMare KBajpar
Y NIPSIMOYTOJIBHHK C 3aIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBars cBoiicTBAa NPSIMOYTOJIBHHUKA, KBAIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3BMEPEHUS, MOACIMPOBAHNUS;
CpPaBHMBATh CBOMCTBA KBaJpaTa u IPsIMOYTOJIbHHUKA.
KoncTpynpoBaTs MaTeMaTHYeCKHE MPEAI0KEHUS

C IOMOUIBIO CBSI30K «HEKOTOPBII», «JTF000I.
Pacno3zHaBaTh NCTHUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

O MHOTOYTOJIbHHUKaX, IPUBOAUTH NIPUMeEPHI

Y KOHTPIPUMEDBI.

HccaenoBaTs 3aBUCMMOCTS IUIOIIAINA KBaApaTa OT JJIMHbI
€r0 CTOPOHBL.

HUcnoab30BaTh CBONMCTBA KBAJIPATHOU CETKH JJIsI TOCTPOEHUS
¢buryp; pazdouBaTh NPSIMOYTOJBLHUK HA KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH (PUTYpPHI U3 KBaIPATOB

Y IPSIMOYTOJIbHUKOB M HAXOJMTh UX IUIONIa/b, pa30MBaTh
burypsl Ha IPSIMOYTOJIBHUKH U KBaIpaThl U HAXOAUTH UX
IUIOIIAb.

BreipaxkaTh BEIMYKHY IUIOMIAANA B PA3JIUYHBIX €IUHUALIAX
WU3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH

U MCII0JIB30BATH 3aBUCUMOCTH MEXAY METPUUECKUMU
€AMHULIAMHY U3MEPEHHUS TUIOIIAIH.




3HAKOMHMTBHCS C MPUMEPaMU NPUMEHEHM TUI0ILA N
Y IIEPUMETPA B PAKTUYECKUX CUTYALIMSX.

Pemiath 3a1a4M U3 pealbHON KU3HU, NPEAIaraThb

M 00CYyKIaTh pa3JIn4HbIe CIIOCO0BI pelICHUS 3a1a4

Jlecsituunbie ApodU
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JlecsaTryHas 3aMuch
npoOeii. CpaBHEHUE
JIeCATHIHBIX
Jpo0ei.

JlenicTBUs

C JICCATHYHBIMH
JPOOSIMH.
Oxkpyrienue
JeCITUIHBIX
Jpo0ei.

Penienne TEKCTOBBIX
3a/1a4, CoAep KaIINX
npobu. OCHOBHBIC
3a/1a4uu Ha Ipoou

[IpeacraBiasTh 1ecATUYHYIO IPOOb B BUJIE OOBIKHOBEHHOM,
YHUTATh U 3aNMCHIBATH, CPABHUBATH JICCATUUYHBIE IpOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSTOYUBAHUS JCCATUIHBIX APOOCH.

N300paxkaTh necaTUYHBIC APOOU TOUKAMU Ha KOOPIUHATHON
IIPSAMOM.

BbIABJISATH CX0ACTBA M Pa3JIM4Msl IPABHIT apU(YMETHICCKHUX
JICUCTBUM C HATYPaJbHBIMU YUCIAMH U JECATUYHBIMU
IpoOsIMH, OOBICHATH UX.

BoInosHATh apudMeTHIECKUE TEUCTBUS C JECATUUHBIMU
JTpoOSIMU; BBINOJHSATH NPUKHUAKY U OIlEHKY pe3yJibTaTta
BBIYMCJICHU.

IIpumeHATH cBOMCTBA apu(PMETHUECKUX NEHCTBUN

JUISL pallMOHAIU3allii BEIYUCIICHUIA.

IIpuMeHSTH NPABUJIO OKPYIJIEHUS JECATUYHBIX TPOOECH.
IIpoBoauTH HCCIET0BAHMSI CBOMCTB ACCATUYHBIX JIPOOEH,
OMUPASICh HA YUCTIOBBIE IKCIIEPUMEHTHI (B TOM UHCIIC

C IIOMOIIBIO KOMITBIOTEPA), BLIAIBUTATh T'MIIOTE3bI

U TIPUBOUTH UX 00OCHOBAHMUSI.

Pacno3naBaTh MCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHKS BbICKA3bIBAHUM.




PemaTh TEKCTOBBIE 3a/1a4H, COAEPIKaIUE IPOOHBIE TaHHBIE,
Y Ha HaX0>XJICHUE YacCTH LEJIOT0 U LEJIOT0 MO €ro YacTu;
BBIAIBJISITH MX CXO/JCTBA U Pa3JIMYH.

MoaeaupoBaTh X0J1 pEIICHUS 33]]a4 C TOMOIIBIO PUCYHKA,
CXEMBbI, TaOJHUIIBI.

IIpuBoauThH, pa3déuparthb, OLEHNBATDH PA3JIMUHbBIC PEIICHMUSI,
3allMCH PEUICHU TEKCTOBBIX 3a/1a4.

OnepupoBaTthb IpOOHBIMU YHUCIIAMH B PEaTbHBIX KU3HEHHBIX
CUTYaLHSIX.

Kputudecku onieHUBATH MMOTyUYCHHBIN Pe3ybTaT,
OCYILECTBIISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

HAa COOTBETCTBUE YCIOBHUIO, HAXOUThH OLTHOKH.
3HAKOMHTBHCS € UCTOPHUE pa3BUTHUS apUPMETUKU

HarnsigHas reomeTpusi.
Temna u purypsl
B IIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o6paxenue
MHOTOI'PaHHHUKOB.
Monenu
MIPOCTPAHCTBEHHBIX
TeJl.
IIpsAMOyTOJIbHBIN
napajuiesienunesn,
ky0. Pa3zBepTku kyba
U napaJiiesenurea.
IIpakTnueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha yepTexKax, pUCyHKAX, B OKPY KaloemM
MHpe NPSMOYTOJIBHBIN Mapalienenumnes, Kyo,
MHOTOI'PaHHHUKH, ONMMCHIBAThH, HCIOJIb3YS TEPMUHOJIOTHIO,
OLICHMBATDb JIMHEIHBIE Pa3MEPBI.

IIpuBoauTH NpUMeEPbI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINX
(opMy MHOTOI'PaHHHKA, IPSIMOYTOJIBHOTO apaJlJIeIeNHUIeNa,
KyOa.

N300paxath Ky0 Ha KJeTyaToi Oymare.

HccaenoBarh cBoicTBA KyOa, MPSIMOYTOJIBHOTO
napaJijiesenune1a, MHOrorpaHHUKOB, HCIIOb3YS MOJEIIH.
Pacno3naBaTh M M300paxkaTh pa3BepTKU KyOa

Y HapaJijIesIenuIe1a.

MopeaupoBathb Ky0 u napasuienenume u3 Oymara U mpoynx




O6neM kyOa,
MPSIMOYTOIBHOTO
napasienenumnena

MaTepHUaIoB, 00bACHATH CIOCO0 MOICIMPOBAHUS.
Haxoanth u3MepeHus, BBIYHCIATH IIOIAb TOBEPXHOCTH;
o0beM Ky0Oa, MpSIMOYTOJILHOTO Tlapasuie/Ienunea;
HCCIeA0BaTh 3aBUCMMOCTB 00heMa Ky0a OT JJIMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH THIIOTE3Y.
Ha6uaoaaTh 1 NpoOBOAUTH AHAJIOTUH MEXTY TOHATUIMU
IJIOIAIU U 00BeMa, IepUMEeTpa U IUIOIIa N ITOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIOKHBIE BEICKA3bIBAHUS

0 MHOTOT'paHHHUKAX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS BBICKA3BbIBAHUM.
PemiaTs 3a1a4um 13 peanbHOM )KU3HU

[ToBTOpeHme 1 0000IIEHNE

10

IloBTOpEHME
OCHOBHBIX NOHITHUM
Y METOJIOB Kypca

5 kiacca,
000011IcHNE 3HAHUI

BouruncasTh 3HaYEHUS BBIPAXKEHUM, COAEPKAIINX
HaTypaJbHbIC YUCJIa, OOBIKHOBEHHBIC U ACCATUYHBIE IPOOH,
BBITIOJIHATH MPE0OpPA30BAHMS YUCETT.

Bri0upaTh cnocod cpaBHEHHUS YUCET, BBIYUCIICHHI,
NPUMEHSITh CBOICTBA apr(METUIECKUX ACUCTBUI

JUISL pallMOHAIU3allii BEIYUCIICHU.

OcyuiecTBJIATE CAMOKOHTPOJIb BBITIOJIHIEMBIX J1EUCTBUN
Y CaMOIIPOBEPKY PE3yJIbTaTa BbIYUCICHUM.

Pemarts 3agaum u3 peabHON KU3HU, IPUMEHSATh
MaTeMaTH4YeCKHe 3HAHUSA JIJIs1 peIIeHUS 3a/1a4d U3 APYTrux
y4eOHBIX MPEAMETOB.

Pemiats 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCOOBI
pELLIEHUs 3a/1a4¥, BLIOMPATh PAIHOHAJIBLHBIN CIIOCO0

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170




6 KJIACC

HanmenoBanme paznena |KommuecTo OcHoBHOE OcCHOBHBIE BU/IbI ACSATENBHOCTH O0YUYaIOIIUXCSI
(Tembl) Kypca 4acoB cozepKaHue
HarypanpHble uncia 30 Apudmernueckue BoinosHAThL apudMeTHYecKHe AeiCTBUA C MHOIO3HAYHBIMU
NEUCTBUSA HATypaJbHBIMHU YHCIAMH, HAXOAUTh 3HAYEHHUS YMCIIOBBIX
C MHOTO3HAaYHbIMHU BBIpaKEHUN CO CKOOKaMU U 0€3 CKOOOK; BHIYUCISATH
HaTypaJbHBIMU 3HAYEHMS BBIPAKEHUMN, COAEPIKAIUX CTEIICHM.
guciaMu. Yuciiossle | BbINOJHATH NPUKHAKY M OLEHKY 3HAUCHHUI YHCIOBBIX
BBIPAYKEHUS, BBIPAKCHUI, IPUMEHSATH NPHEMbI IPOBEPKH pe3yibTaTa.
NOPAJIOK JEHCTBUH, Hcnoab30BaTh NpH BHIYHCICHUAX [IEPEMECTUTEIIBHOE
UCIIOJIb30BaHUE Y COYETATENBHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHMS,

ck000oK. OKpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenvtenu u KpaTHbIE
YHCJIa; HanOOJIbIITHHN
OOIIMA TeTUTEIb

Y HauMEHbIIIee
oO11iee KpaTHOE.
J1emuMOoCTh CyMMBI

U TIPOU3BEICHMUSI.
Jlenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3aaa4

pacnpenenuTeabHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTENBHO
CJIOKEHUSI, CBOMCTBA aprU(METUIECKUX JTCHUCTBUH.
HccaenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, IPOBOAUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATH H 000CHOBBIBAThH
TUIIOTE3bI.

DopMyJIMpPOBATH ONpeleIeHUs JCIUTEIS] U KPATHOTO,
HanOOJIbIIEro OOIIEro JEIUTEN U HAMMEHbILIEro 00IIEero
KPaTHOTO, IIPOCTOI'0 ¥ COCTABHOI'O YMCEIT; UCOJIb30BaTh 3TU
MOHSATUS MPU PEIICHUHN 3a]1a4.

I[IpuMeHATH aJrOPUTMBI BBIUKCICHUS HAMOOIBIIETO 00IIEro
JIEIUTENS 1 HAMMEHBIIEro 00I1Ier0 KPaTHOTO JIBYX YUCE,
ANTOPUTM Pa3JI0KEHUS YUCIIA HA ITPOCThIE MHOKHUTEIIH.
HccnenoBath ycnoBus 1eIUMOCTH Ha 4 u 6.

HccaenoBarth, 00CyKa1aTh, (POPMYJIUPOBATH




1 000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, IPOU3BE/ICHMUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YUCJIE, YETHOTO

Y HEYETHOT'O YHUCEI.

HccaenoBath CBOICTBA JEIMMOCTH CYMMBI U TPOU3BEACHUS
quces.

IIpuBOAMTH MPpUMeEPBI YUCEN C 3aJaHHBIMU CBOMCTBaMHU,
Pacno3HaBaTh BePHbIE M HEBEPHbIE YTBEPKICHUS

O CBOMCTBaX YUCEJ, ONPOBEPraTb HEBEPHbBIC YTBEPKACHUS

C TIOMOIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4eCcKHe MPeEAJI0KEHUS

C TIOMOIIBIO CBSI30K «I, «UJIN», «ECIHU. .., TO...».

Pemathb TEKCTOBBIC 3a/1a4H, BKIIOYAIOIINE MOHITHUS
JETUMOCTH, apu(PMETHUECKIM CITIOCOOOM, UCITIOJIb30BATh
nepedop BceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh XO/1 pEIICHUS 3a]]a4H ¢ TTOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3déupathb, OLEHNBATH PA3JIMUHbBIC PEIICHMUS,
3aMUCHU PENICHUN TEKCTOBBIX 3a]ay.

Kpurnuyecku oneHMBAaTh MOJIYYCHHBIN PE3yJIbTaT, HAXOAUTh
OIHUOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsimnas reomerpus.
[IpsiMBIE HA IIJIOCKOCTH

[IepriennuKynsIpHBIE
MpsIMBIE.
[TapannensHbIe
MpsIMBIE.
Paccrosiaue mex ity

PacnozHaBaTh Ha 4epTeKax, pUCYHKaX Clly4au B3aUMHOTO
PACITOJIOKEHUS ABYX MPSMBIX.

M300pakaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare J1Be epeceKaronuecs
IIPsAMBIE, JBE MTapaJUICIIbHBIE NPSIMBIE, CTPOUTD NPAMYIO,




IBYMSI TOYKAMH,

OT TOYKH JI0 PSIMO,
JUTMHA MapuipyTa

Ha KBaJpPaTHOU CETKE

NEPNEHANKYISIPHYIO TAHHOM.

IIpuBoauTH NpUMeEPHI NAPALICITBHOCTH

Y NIEPIEHANKYIJISIPHOCTHU MPSIMBIX B IPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MTEPIICHIUKYISIPHBIC

Y TIapajuleNIbHbIE CTOPOHBI.

HN300pakaTh MHOTOYTOIBHUKY C MApaAJIIICIbHBIMU,
NEPIEHINKYJIIPHBIMA CTOPOHAMU.

HaxoauTthb paccTosiHue MEXYy ABYMs TOUKaMH, OT TOUKHU
JI0 IPSIMOU, JUIMHY IIyTH HA KBAAPATHOU CETKE, B TOM YHCIIE
UCIIOJIb3YsI IIU(POBBIE PECYPCHI

Jpoou
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OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO 1po0H,
COKpallleHHe IpoOeH.
CpaBHeHue

U yIOpsI0UYMBaHHE
TPOOEH.
Hecsituunbie 1podu
1 METpHUYecKas
CUCTEMA MEp.
Apudpmernueckue
JNEUCTBUS

C OOBIKHOBEHHBIMH
U JCCATUIHBIMH
TPOOSMHU.
OTtHolIEHHKE.

CpaBHMBATH M YIIOPS/I0YMBATH IpOOH, BLIOMPATH CIIOCO0
CpaBHEHHUS IPOOEH.

IIpeacTraBasiTh AeCATUYHbIE APOOU B BUJE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIE B BUJIE JCCATUYHBIX, HCMOJIb30BATh
IKBHBAJIEHTHbIE NMPeACTABJIEHUS TPOOHBIX YUCEN MPU UX
CpPaBHEHHH, MPU BBIUUCIICHUSIX.

Hcnoab3oBaTh AeCATUUHBIC IPOOU MPU IPEOOPa30BAHUHU
BEJINYMH B METPUYECKON CHUCTEME MEP.

BbinosHATH apupMeTHUECKHE TeCTBUS

C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

BbIYHCIATH 3HAaYCHUS BBIPAXKEHUM, COJCPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHIITOTHATh
npeodpa3oBaHus 1poOeii, BLIOMPATH CNOCO0, MPUMEHSTH
CBOMCTBA apuPMETUUECKUX JEHCTBUH JIJIsl pallMOHATIM3ALUH
BBIYMCIICHUN.

CocTaBasiTh OTHOIICHUS U NPONOPIUU, HAXOAUTH




JleneHue B JaHHOM
OTHOILICHUHU.
Macmra0,
POTOPILIUS.
[TonsTre npoueHTa.
Beruucnenne
MPOIICHTA

OT BEJIUYUHBI

Y BEJIMYUHBI T10 €€
MPOIICHTY.

Pemienne TekCToBBIX
3a7a4, COAEepKaLUX
IpoOU U MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ JUaMeTpy»

OTHOILICHHUE BEJINYHH, JEIUTh BEIUYUHY B JAHHOM
OTHOIIICHHUHU.

HaxoauTh 3KcnepuMeHTANbHBIM IIyTeM OTHOILIEHHUE JJIMHbI
OKPY>KHOCTH K €€ TUaMEeTpYy.

HNuTepnpernpoBarh MaclTad Kak OTHOILIEHUE BEJTMYMH,
HAXOJAUTh MACIITAO MJIaHA, KAPThl U BEIYUCIIATH PACCTOSIHMUS,
UCIIOJIb3Ys MacIITao.

OO0BSICHATB, YTO TAKOE MPOIICHT, YIIOTPEOIATH 000POTHI peUH
CO CJIOBOM «ITPOLIEHT.

BeipaskaTh poLEHTHI B Ipo0sSX U ApOOH B MPOLIEHTAX,
OTHOILIEHHE JIBYX BEJIMYMH B IIPOLICHTAX.

BbI14ucJasiTh IPOLEHT OT YUCa U YUCIIO MO €r0 MPOLEHTY.
Oxpyraste 1poOu U MPOIEHTHI, HAXOAUTHh MPUOIKEHUS
YHCell.

PemaTe 3a1a41 Ha 4acTH, IPOLEHTHI, IPOIIOPLIMH,

Ha HaXOKJICHHUE ApOoOH (IIPOICHTA) OT BETUINHBI U BEITMUUHBI
1o ee Apoou (TIPOLEeHTY), ApoOu (ITPOIIEHTA), KOTOPHIN
COCTAaBJISIET OJJHA BEJIMYMHA OT IPYTOM.

I[IpuBoauTH, pa3éMpaTh, OLEHUBATH PA3JIMYHBIEC PEIICHNUS,
3aMKMCH PEUIEHUI TEKCTOBBIX 3a/1ay.

HN3BaexkaTh MH(OPMALUIO 13 TAOJIUI] U TUATPAMM,
MHTEPHPETUPOBATH TAOJUYHBIE JAHHBIE, ONTPEAEIATh
HanOoJbIlIee U HANMEHbIIIEE U3 IPEICTABICHHBIX TaHHBIX

Harnsanas reomeTpust.
Cummerpus

OceBas cuMMeTpHs.
LenTpanbHas

Pacno3naBaTth Ha yepTexax U U300paKEHUIX, H300PaKATH
OT PYKH, CTPOUTH C TIOMOIILI0 HHCTPYMEHTOB (QUTYDPY




CUMMETPUSL.
[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpaxkTnueckas
pabota «OceBast
CUMMETPUS.
CummMmetpus

B IIPOCTPAHCTBE

(OTpe30K, TOMaHYy10, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
OKPYHOCTb), CHAMMETPUUYHYIO TAHHON OTHOCUTEIBHO
IIPSIMOM, TOUKHU.

Haxoauth npuMepbl CHMMETPHH B OKPY’KaIOIIEM MHUpE.
MopeaupoBath u3 Oymaru 18e GpUrypbl, CAMMETPUYHbIE
OTHOCHTEIHHO MPSMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaliK, UCTIONB3YSI CBOMCTBO CUMMETPHUH, B TOM
YHCIIe C TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccaenoBaTh CBONCTBA M3yUEHHBIX (QUTYD, CBA3AHHBIC

C CUMMETpPHEM, UCII0NIb3Ys SKCIIEPUMEHT, HAOJII0/IEHNUE,
MOJICIIUPOBAHUE.

O00CcHOBBIBATh, ONIPOBEPraTh C IOMOIIIbIO KOHTPIIPUMEPOB
YTBEPKICHUSI O CHMMETPUU QUTYP

BripaxxkeHus ¢ OykBamu

[IpumeneHune OykB
JUIS 3aIUCH
MaTEMaTUYECKUX
BBIPAKECHUM

Y IPEJIOKECHU .
bykBeHHbIE
BBIPAXCHUS

Y YUCJIOBBIE
IIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaxO0KJICHHE

Hcnoab3oBaTh OYKBBI [ 0003HAYEHUS YUCEN, [IPHU 3aMUCU
MaTEMaTUYECKUX YTBEPKICHUHN, COCTABIIATh OyKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 33]]a4H.

HccaenoBaTh HECTIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIO0JIb30BaTh OYKBBI JUISl MX 3AIHCH.

BbI4HCasiTh YUCIIOBOE 3HaUCHUE OYKBEHHOTO BHIPAKCHUS
IpY 3aJ]aHHBIX 3HAYEHUAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIATN
NpsIMOYTOJIbHHUKA, KBAa/IpaTa; JJIMHbI OKPY>KHOCTH, TUIOILAIN
KpyTa; BBINOJIHATH BIYHCIEHHS TI0 3TUM (hopMyJiaM.
CocraBasath GopMyJabl, BEIPAKAOLIUE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHHE; 1IeHa,




HEU3BECTHOTO KOJMYECTBO, CTOUMOCTb; POU3BOJIUTEIBLHOCTD, BpEMS, 00BHEM
KOMIIOHEHTA. paboTHI; BBIMOIHATH BBIYUCICHUS TIO 3TUM (OopMyJiam.
dopmyiibl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETHUECKOTO
JIEUCTBUS
Harnsignas reomerpus. 14 YeThIpexyroJibHUK, HN300pakaTh Ha HETUHOBAHHOM U KJIETYATOM Oymare
@urypsl Ha INIOCKOCTH IpUMEPHI C UCITOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETHIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKU C 3aJaHHBIMUA CBOVCTBAMM:
IIpssMOYTOJIBHUK, C mapaJuleIbHBIMHU, EPIICHINKYJISIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepeHnune yrios.
Bunaer
TPEYTOJIbHUKOB.
[TepumeTtp
MHOTOYTOJIbHUKA.
[Tnomans purypsl.
DopMybl
nepumeTpa

Y IO/
PSIMOYTOJIbHUKA.
[Tpubnmxennoe
M3MEpPEHHE IIIOMIAIN
uryp.
[IpakTnueckas

CTOpPOHAMHU, MPSIMBIMH YTJIAMU | Ap., PABHOOCAPEHHBII
TPEYTrOJIbHUK.

IIpeanaratb 1 00CyKAaTh CIOCO0bI, AATOPUTMBI
IIOCTPOCHHH.

HccnenoBarh, Ucnonb3ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJENUPOBAHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBAJpaTa,
pa3buBaTh Ha TPEYTOJIbHUKU.

O00CHOBBIBATD, ONIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O IMPSAMOYTOJIBHUKE, KBaApaTe, Paclo3HABATH
BEPHBIC U HEBEPHBIE YTBEPKICHUS.

H3mepsaTh M CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YTJIBL,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaTh OCTPBIE, IPSMBIC, TYNbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBaTthb, H300paskaTh OCTPOYTOJIbHBIMH,
PSIMOYTOJIBHBIM, TYIIOYTOJIbHBIN, PABHOOEIPEHHBIMH,
PaBHOCTOPOHHUI TPEYTOJIbHUKHU.

BeryucasTh nepumMeTp MHOIOYTOJIbHUKA, ILIOIA b




pabota «Ilnomaap
KpyTa

MHOTOYTOJIbHUKA pa30MCHUEM Ha TIPSIMOYTOJIBHHUKH,

Ha paBHBIC (PUTYPHI, UCIIOJIB30BaTh METPHUCCKHUE €IMHUIIBI
WU3MEPCHHUS JIJTUHBI U TIIOIIATH.

Hcnoab3oBaTh NpUOJINKEHHOE U3MepPeHHe JITTHH

Y TUIOIIAJICH Ha KJIeT4aToi Oymare, IpuOIMKeHHOE
WU3MEpPCHUE JUTHHBI OKPY>KHOCTH, TUIOIIAIA KpyTa

[lo10KUTENBHBIE
U OTpULIATEIIbHBIC YHCIIA
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Llenpie yncna.
Monyis yucia,
reoMeTpu4ecKas
UHTEpIpETaLUs
MoyJist. YucimoBbie
MIPOMEXKYTKH.
ITonoxuTenbHBIC

Y OTpHUIIATEIbHbIC
yucna. CpaBHEHHE
TOJIOKUTEIIBHBIX

Y OTpUIATEIbHBIX
YuCell.
Apudmernaeckne
JICUCTBUS

C MOJOXKHUTEIbHBIMH
U OTPHULIATEIbHBIMU
YHCJIaMU.

Pentenne TexcTOBBIX
3a71a4

IIpuBoaAMTH NpPUMeEPBI UCIIOIB30BAHUS B PEATILHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIIBHBIX YHCET.

N300paxaTh 11e/1bIC YHCIIA, TOJ0KUTEIbHBIC

Y OTPUIATEJILHBIC YMCIIAa TOYKAMHU Ha YHUCIOBOM MPSIMOW,
HUCII0JIb30BATH YUCIIOBYIO MIPSAMYIO ISl CPABHEHUS YUCEIL.
IIpuMeHSATH NPaBWJIa CPAaBHEHHUS, YIIOPSAA0YMBATH 1€JIbIC
YHCJIA; HAXOAUTH MOJYJIb YUCJIA.

DopMyJIMPOBATH IPABUJIA BEIYUCIICHUSA C TTOJIOKUTEIbHBIMU
Y OTPULATEJIbHBIMU YHACJIaMH, HAXOAMTh 3HAYECHUA
YHUCJIOBBIX BBIPAXKEHUH, COJIEPKAIIUX IEUCTBUS

C MOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMUA YU CIIAMU.
IIpuMeHATH CBOCTBA CIIOKECHUS U YMHOXKEHUS

J1s1 TpeoOpa3oBaHusi CYMM M TIPOU3BEICHUI




HpeﬂCTaBHGHI/IC JaHHBIX

[IpsimoyrosibHas
cucTeMa KoopJAuHaT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha MJIOCKOCTH,
abcuucca

Y OpJMHATA.
Cronbuatsie

U KpYrOBbIE
JUarpaMMpl.
[IpakTrueckas
pabora «IToctpoenue
arpaMm.
Peurenue TekCTOBBIX
3a/1a4, CoAepKaIInx
JAHHBIE,
MpEACTaBICHHbBIC

B Ta0nMIax

Y Ha JuarpaMmmax

OO0BSICHATH M MJIIOCTPUPOBATH MOHATHE MIPSIMOYTOJIBHOM
CHUCTEMbI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIBb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU M (PUTYPHI 110 3aJaHHBIM KOOpJMHATAM, HAXOAUTD
KOOPJWHATHI TOYEK.

YuraTth cTO04YaThIE U KPYTOBBIE JUATPAMMBIL;
HHTEPNPETUPOBATH JIaHHBIC; CTPOUTH CTOJI0YATHIC
JMarpaMMal.

HUcnoab3oBaTh HHPOPMALUIO, TPEACTABICHHYO

B TaONUIIaX, HAa AMarpaMMax Juisl perieHusl TEKCTOBBIX 3a7a4
Y 337124 U3 pEAIbHOU KU3HU

Harnsanas reometpust.
@urypsl B IPOCTPAHCTBE

[IpsAMOyTroJIbHBIM
napajuiesienumnes,
Ky0, mpu3Ma,
nupamua, KOHycC,
HUIMHID, TIap

u cdepa.
N306paxkenue

PacniozHaBaTh Ha yepTekax, pUCyHKax, OMUCHIBATH
nupamMuay, Ipu3My, HHWIKHIP, KOHYC, I1ap, H300pamaTh ux
OT pyKH, MOAEJMPOBATH U3 Oymaru, jaacTUINHA, IPOBOJIOKH
U Ip.

IIpuBoguTH NpUMepPHI 00BEKTOB OKPYIKAIOILIETO MUPA,
UMEIoUINX (OPMbI HA3BAaHHBIX TEII.

Hcnonab30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,




IIPOCTPAHCTBEHHBIX
¢duryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHKOB,
IAJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MOJIEeNen
IIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0beMa;

€ IMHUITBI H3MEPEHUS
o6bema. O0bemM
MIPSIMOYTOJTHHOTO
napasuIeseumnea,
Ky0a, popmyIibl
o0beMa

OCHOBAaHME, BBICOTA, PAINYC U TUAMETP, pa3BepTKa.
H3yuaTth, UCIIOJIB3YSI IKCIIEPUMEHT, HAOII0JICHUE, U3MEPEHHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBa HAa3BaHHBIX TEJ, BHISIBJSATH CX0/ICTBA

U Pa3IudMs: MKy TUPAMUION U TPU3MOM; MEXKTY
UUJIUHIPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BepTKy Napaijiesienuie1a, Kyoa, mpru3mbl,
nupamMubl, KOHyca, HUIMHIPA; KOHCTPYHPOBATh JaHHBIC
TeJa U3 pa3BEepPTOK, CO3/1aBATh UX MOJEIIH.

Co3aaBaTh MoJIeJIM IPOCTPAHCTBEHHBIX GUTYp (M3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U JP.)

N3mepsaTh HA MO esIX: JITTUHBI peOep MHOTOIPaHHUKOB,
JMaMeTp 1iapa.

BoiBoauth popmysry o6bemMa IpsiMOYTOJILHOTO
napajuiesIienunenaa.

Boruncasats no popmysaam: 06beM MPSIMOYTOIBHOTO
napajjiesnienunena, Kyoa; uCrojib30BaTh €IMHUIIBI U3MEPEHUS
o0beMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajijiesienuneoB; pemarb 3aa4M C PeaIbHbIMU TAHHBIMU

[ToBTOpeHnue, 06001ICHNE,
CHCTEMAaTH3aIs

20

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB KYpPCOB
5 1 6 K1accos,
00001IeHHE

BbI4uCIATh 3HaUYE€HUS BBIPAXKEHNUM, COJAEPKAIUX
HATypaJbHbIE, LIEJIBIE, IOJIOKUTEIIBHBIE U OTPUIIATEILHBIC
4yucia, OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU, BBITIOJIHSIThH
npeoOpa3oBaHUsI YUCEI U BBIPAKESHUM.

Bri0upaTh c1oco0 CpaBHEHHS YHUCEII, BBIYUCICHU,




U CUCTEMAaTH3alIlus
3HAHUN

NPUMEHSITh CBOMCTBA apu(PMETUUECCKUX JeHCTBUIN

JUISL pallMOHAIU3allii BEIYUCIICHUM.

Pemats 3agaum u3 peasibHON KU3HU, MPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JIJIs PEIICHUS 3a/1a4 U3 APYTrUuxX
MPEAMETOB.

PemiaTs 3a1a4u pasHbIMH CIIOCO0AMH, CPABHUBATD,
BbIOMPAThH CNOCOOBI PEIICHUS 33/1a4U.

OcyumecTBJIATL CAMOKOHTPOJIb BBITIOJIHIEMBIX ICHCTBUIA
Y CAaMONIPOBEPKY PE3yIbTaTa BEIYUCICHUI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYASA TPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

NNOACHUTEJBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUS:
OHa OO0eCMeuYnBaeT M3YYEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAYyYHOI'O, TaK
U TYMaHUTApHOIO IMKJIOB, €€ OCBOCHUE HEOOXOJIUMO JJIsi MPOJOJIKEHHS] 00pa30BaHUs
U B TOBCEAHEBHOW >XU3HHU. Pa3ButHe y oOyd4arommxcs Hay4dHBIX MPEACTaBICHUM O
MPOUCXOXKJIEHUM M CYIIHOCTH aireOpanyeckux aOCTpakiuii, crnoco0e OTpa)KeHUs
MaTeMaTU4YeCKOW HAayKOW SIBIGHHMM W TPOIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBINLICHUS, HEOOXOAMMBIX
JUISl aJlaliTallii B COBpeMEeHHOM 1 poBoM ob1ecTe. M3yueHue anreopsl o0ecrneunBaeT
pa3BUTHE yMEHUS HaOI0/1aTh, CpPaBHUBAThb, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOM
JNEUCTBUSL M BBIBOJBI, (POpMYJIHUpPOBaTh yTBepxkaeHUA. (OCBOCHHE Kypca anreOpbl
obecrieynBaeT pa3BUTUE JIOTUYECKOrO MBIIUICHUS OOYyYaloIMXCS: OHU HUCIOIb3YIOT
JNEyKTUBHbIE W WHAYKTUBHBIE paCCYyXIEHHUs, OO0O0OIIeHHE U KOHKPETHU3ALUIO,
a0bcTparupoBanue 1 aHajoruto. O0yueHue anredpe npeanoiaraetT 3HaYuTeIbHbIN 00beM
CaMOCTOSITENIbHOM JESATEILHOCTH O0YyYarolUXCs, TO3TOMY CaMOCTOSITEJIbHOE PEIlICHHE
3a/1au ABJISIETCS peaau3aiuei e TeIbHOCTHOTO MPUHIIMIA 00yUYeHUS.

B crpykrype mporpammbl yueOHOTO Kypca «Ausredpa» Jjisi OCHOBHOTO OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHHUU:
«Yucna v BBIYMCIEHUSN, «ANreOpandecKue BhIPAKEHU», « Y pABHEHUS U HEPABEHCTBA,
«DOynkuum». Kaxpmas #3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUKA pPA3BUBAECTCA
Ha MPOTSHKEHUU TPEX JIET U3YyUYECHUS! Kypca, B3aUMOJECHCTBYS C IPYTHUMH €r0 JTUHUSIMMU.
B xoz1e nzydyenus yaeOHOTO Kypca 00yJaroniuMcst MPUXOIUTCS JTOTUYECKHA PACCyKIaTh,
UCIIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBA3M ¢ 3TUM B mHporpammy
y4eOHOro Kypca «Anredpa» BKIOUYEHbI HEKOTOPbIE OCHOBBI JIOTHKHU, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pa3jellaXx MaTeMaTUYeCKOro OOpa30BaHMs U CIOCOOCTBYIOIIME
OBJQJCHUIO OOYYalOIIMMHUCSI OCHOB YHHMBEPCAJIBHOTO MAaTEMAaTHYECKOIO S3bIKa.
CopeprxaTeabHOW M CTPYKTYPHOU OCOOCHHOCTBIO YUEeOHOTO Kypca «Anredpay sBIsieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TuHUUA «YHClIa U BBIYUCICHUS) CIIYKUT OCHOBOM JUIsl JaJIbHEHIIErO
U3YYCHUS] MAaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS JIOTUYECKOTO
MBIIIJIEHUSI, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS  aNTOPUTMAMHU, a TaKKe
IPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX MJI TIOBCEIHEBHOW KU3HHU.
Pa3BuTre TOHATHS O 4YMCIe HAa YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUSI CBS3aHO
C palMOHATILHBIMU U HPPAIMOHAIBHBIMU 4YUCIaMH, (HOPMUPOBAHUEM TIPE/ICTABICHUN
O JICUCTBUTEIBHOM 4YHUCJE. 3aBEPIICHUE OCBOCHUS YHUCJIOBOM JIMHUM OTHECEHO
K cpeaHeMy o01eMy 00pa30BaHHMIO.



CopnepxaHue JBYX alreOpanyecKux JIUHUN — «AnreOpandeckue BBIPKCHHS
U «YpaBHEHHS W HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHHIO y OOYHAIOIIMXCS
MaTEeMaTUYECKOTO anmapara, HEOOX0UMOTO JJIsl PEIICHUS 3a/1a4 MATEMAaTHK!, CMEKHBIX
NPEIMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3zoBaHMsi y4eOHBIM MaTepuan TPYyNIUPYETCS BOKPYT PallMOHAIBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTpPHUpPYET 3HAUYCHHE MATEMaTUKH KaK f3bIKa [UJISI TOCTPOCHUS
MaTEMaTUYECKUX MOJICJICH, ONMCAaHUs MPOILIECCOB U SIBJICHUI pealbHOTrO Mupa. B 3amaun
oOydeHus anreOpe BXOAAT TaKKe TalIbHEHIee pa3BUTHE aJITOPUTMUIECKOTO MBITTUICHHSI,
HE0OXOMMOTr0, B YaCTHOCTH, JII OCBOCHHUS Kypca HUH(POPMATHUKH, W OBJIAJICHUE
HaBBIKAMH  JICIYKTUBHBIX paccyxkaeHuit. I[IpeoOpa3zoBanue CHUMBOJBHBIX (opM
CIIOCOOCTBYET  Pa3BUTHUIO BOOOpaKEHHWsA, CIOCOOHOCTEM K  MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TparuecKoil JIMHUM HAICIICHO Ha TMOJIy4YeHHUe
oOydJaronmuMucss 3HaHUK O (QYHKIHUSAX KaKk Ba)KHEWIEH MaTeMaTUYecKOW MOJeNu
JUISL OTHMCAaHMSI M MCCIENOBAHUS PAa3HOOOPA3HBIX MPOLIECCOB W SIBJICHUN B MPUPOJIE
u obmiectBe. M3ydenne maTepuana CriocoOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh Pa3JIMYHbIE BbIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpadrueckre, BHOCUT BKJIJ B OPMUPOBAHUE TIPEACTABICHUM O POJIU
MaTeMaTUKH B Pa3BUTUU UBWIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax M3ydaeTcsl yueOHBIN Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3fenbl  coaepxaHus: «Ywucia
U BBIYHCIICHUS», «ANredpanueckue BBIPAKEHUSD, «YPaBHEHHUS U HEPaBEHCTBAY,
«DYHKIAWY.

OOmiee 4YKMCIO YacoB, PEKOMEHJIOBAHHBIX JJIsl HM3Y4YEHHS Yy4eOHOro Kypca
«Anredpa», — 306 yacoB: B 7 kiacce — 102 ydaca (3 yaca B Hezmenio), B 8§ Kiacce —
102 ygaca (3 yaca B Hegenmo0), B 9 kiacce — 102 yaca (3 yaca B He/Iet0).

COJEPKAHUE OBYYEHMUAA

7 KIIACC
Yucaa v BbIYUCTICHUA

JlpoOu 0OBIKHOBEHHBIC U JIECATHYHBIC, TIEPEX0]] OT OJHOU (DOPMBI 3amucH APOoOei
K apyroil. IloHsiTHEe palMOHAIBHOrO 4YHUCIA, 3alUCh, CPAaBHEHUE, YIOPSIOYUBAHUE
palMOHANBHBIX 4YHCeNl. ApudMeTHUecKrue ACHCTBUS C paldOHATBHBIMH YHCIIAMHU.
Pemenue 3aay u3 peanbHON MPAKTUKHU HA YaCTH, HA APOOH.

Cremenb C HaTypaJdbHBIM TIOKa3aTelieM: OIpeAesieHne, MpeoOpa3oBaHUe
BBIDOKCHUI HA OCHOBE OIPEJCIICHHS, 3amuch OOJbIHMX uuced. [IpoleHTh, 3amuch
NPOILIGHTOB B BHJE JApoOM W JpoOW B BHJIE MPOIEHTOB. TpW OCHOBHBIC 3aJa4M
Ha MPOIIEHTHI, PEIICHNE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpuMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HAa MHOXXHUTEIN HATypaJIbHBIX
quces.

PeasibHbIC 3aBUCUMOCTH, B TOM YHUCJIE MpsAMasi U oOpaTHas MPOHOPIHUOHATBHOCTH.



AJiredpanyecKue BbIPaKeHHUs

[lepeMeHHbIE, YHMCIOBOE 3HAYEHHE BBIPAKEHUS C MNEpeMEeHHOH. JlomycTumble
3HaueHUsl nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXIy BEIMYMHAMU B BUJE
¢opmyinbl. Beruncnenus no ¢opmynam. IIpeoOpazoBaHue OyKBEHHBIX BBIPAKEHMI,
TOKJIECTBEHHO PaBHbIE BBIPAKEHUS, PaBUjIa PEOOPa30BaHNUS CYMM U MPOU3BEICHU,
IPaBUJIA PACKPBITUS CKOOOK M MPUBEACHUS MTOTOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [TOKa3aTEIEM.

OpHounensl u MHorowjeHol. CreneHb MHorousjaeHa. Clo)keHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOWIECHOB. POpMyJbl COKpPAIEHHOTO YMHOXKEHHUS: KBaJIpaT CYMMBbI
U KBagpar pasHoctd. PopMyia pasHOCTU KBaApaToB. Pa3noxkeHMe MHOTOWIECHOB
Ha MHOYKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHUS, TMpaBWia NpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JInHenHoe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JIMHENHOIO YPAaBHEHNS,
pelieHue JMHENHbIX ypaBHeHUW. (COCTaBIIEHHE YpaBHEHUU IO YCIOBHIO 33Jayu.
Penrenune TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUH.

Jluneiitnoe ypaBHEHHE C JABYMsl TNepeMeHHbIMH U ero rpaduk. Cucrema AByX
JMHENHBIX YpaBHEHUH ¢ IByMs TIEpeMEeHHBbIMU. Perienne cuctem ypaBHEeHUIH CIIOCOOOM
IIOACTAHOBKHU. [ [puMepsl pelieHust TEKCTOBBIX 3a/]1a4 C IIOMOILBI0 CUCTEM YPABHEHUMU.

DyHKIUU

Koopaunara Touku Ha npsamoii. YuciioBble MPOMEKYTKH. PaccTossHue Mex 1y 1ByMst
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyrosibHas cucteMa koopauHat, ocu Ox u Oy. AGcuycca U OpJIMHAaTa TOYKH
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peasibHbIX 3aBHcuMocTel. [lonsatue Pynkiuu. I'paduk ¢pynkuuu. CoiicTBa
¢Gynxunii. Jluneitnas QyHkuus, ee rpaduk. I'papux bynknun y = |x|. I'paduueckoe
pelLICHUE JUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.

8 KITIACC
Yuciia 1 BbIYUCICHUA

KBaapatHblii kopeHb U3 uncia. [lonstue o0 uppaunoHaibHOM uucie. JlecsTuunbie
OpUOIMKEHUST HppauuMOHAIbHBIX Yucen. CBoHCTBa apU(PMETUYECKUX KBAJIPATHBIX
KOpPHEH U X NPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.
JlercTBUTENBHBIC YUCIIA.

CreneHsb ¢ 1IeJIBIM TIOKa3aTesieM U ee cBoicTBa. CTaHIapTHas 3allMCh YHCIIA.

Asire0OpanyecKue BbIPasKeHUsI
KBaznpaTHblii TpexuieH, pa3jloK€HUE KBAJPAaTHOTO TpPEXuJe€HAa HAa MHOXKHUTEIU.
Anrebpanyeckast Apods. OCHOBHOE CBOMCTBO anredpanyeckoil npodu. Cioxenue,
BbIUMTAaHUE, YMHOXKEHHUE, JIEJICHUE allreOpandeckux Ipooeil. ParmoHanbHble BhIpaKeHUs
U UX NpeoOpa3oBaHUeE.



YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyiia KOpPHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHMM, CBOOAIIMXCSA K JMHEWHBIM M KBajgpaTHbIM. [Ipocreiimue
IPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

['padmyeckas uHTEpHpeTanusi ypaBHEHMHA C JBYyMsI TMEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPAaBHEHUM € IBYyMs IIepeMeHHbIMU. [IprMepsl peleHus CucTeM HeJIMHEUHBIX
YPaBHEHUM C IByMs IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a7a4 aNreOpandeckum Crocooom.

HucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CHCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DyHKIUU

[Tonsarue ¢ynkuuu. OOIaCTh ONpeeIeHUs U MHOXKECTBO 3HAYEHUU (PYyHKIUU.
Croco6bl 3aaHus GyHKITHIA.

I'padux dynkmun. Urenue cBoiictB pyHkimu no ee rpaduky. [Ipumepst rpadukos
GyHKUUNA, OTpaXKaroIIUX peabHbIe MPOIECCHI.

DYHKITUHY, ONTUCBIBAIOIITUE MPSAMYIO B 00paTHYIO MPOIMOPIIMOHAIBHBIC 3aBUCHUMOCTH,
ux rpaduku. yHKIMU y = x°, y = x°, y =Vx, y=|x|. [padmueckoe pemenne ypaBHeHHH
U CUCTEM YpaBHEHHIA.

9 KITACC
Yucaa v BbIYUCTICHUA

PanmonaneHple uyMcia, WPpPAalUMOHANBHBIE YMCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, TEHCTBUTEIbHBIE YHCIA KAK
OECKOHEUHbIE JeCATHYHbIe ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YHUCEII U KOOPAUHATHOU IIPSMOU.

CpaBHeHHE IEHCTBUTEIBHBIX YACEN, APUPMETHUECKUE JEUCTBUS C AEUCTBUTEIbHBIMU
YUCIIAMH.

Pasmeppl  OOBEKTOB  OKpYXKAIOLErO0  MHUpPA, JUIMTEIBHOCTH  IPOLIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmxeHHOe 3HAYEHWE BEJIMYMHBI, TOYHOCTh MNpuoOamxeHus. OKpyrieHue
yucell. [Ipuknka 1 oneHka pe3yabTaTOB BBIUNCICHUN.

YpaBHeHUS U HEPABEHCTBA

JImneriHOoe ypaBHeHuMe. PemieHue ypaBHEHMM, CBOASAIIMXCSA K JIMHEHHBIM.

KBanparnoe ypaBHenue. PemieHne ypaBHEHUN, CBOJSAIIMXCS K KBAaJPAaTHBIM.
bukBagpatHoe ypaBHeHue. I[Ipumepsl pemieHus: ypaBHEHUH TPETbEUM U UYETBEPTOU
CTEIEHEN Pa3I0KEHUEM HA MHOKUTEIU.

Pemenne apoOHO-pallMOHANBbHBIX ypaBHEHWH. PelmieHue TEKCTOBBIX —3ajad
anreOpanyecKkuM METOJIOM.



VYpaBHeHue c JByMs TepeMeHHBIMH U ero Tpaduk. Pemenue cuctem aByx
JIMHEVHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. PellleHne cuctem AByX YpaBHEHUM, OJTHO
U3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpO# cremnenu. I 'paduueckas WHTEpHpeTaIns
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckKuM CriocoOOM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NEpEeMEHHOM. Pemenuwe cucrem
JMHEHHBIX HEPABEHCTB C OJHOU nepeMeHHoi. KBanpaTHsie HepaBeHcTBa. [ padruueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMECHHBIMU.

DOyHKUMH
KBanpatuunas ¢pynkuus, ee rpadux u cBoiictpa. [lapabona, KoopaArHATHI BEPIIUHBI
napabobl, 0Cb CUMMETPHUH 1TapadOJIbI.

I'padukn  dysxumit: vy = kx, y=kx+b, y = k,_y = x%,y = Vx, v =,
X
U UX CBOUCTBA.

YucaoBblie MOCAEA0BATEIBHOCTH U IIPOrPECCHH

[loHATHE YHCIIOBOM  MOCJHEAOBATEIBHOCTU. 3aJaHUE  TOCIJIEIOBATEIBHOCTH
peKyppeHTHOM opMyIoil u GopMysIo #-ToO UieHa.

Apudmernueckass U TreoMeTpuyeckas mnporpeccur. DopMmyibl n-TO  4ieHa
apu(pMETHIECKON U TEOMETPUIECKOUN MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4wieHOB apu(pMETUYECKON U T€OMETPUUECKOW POrpPeECCHil TOUKaMu
Ha KOOPJIWHATHON IUIOCKOCTH. JIMHEHHBIM W HKCHOHEHIMAIbHBIM pocT. CIl0XKHbIC
IIPOLICHTHI.

NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpOrpaMMbl y4eOHOro Kypca «Auredpay
K KOHIly oOy4eHus B 7 KJjacce.

Yucaa v BbIYUCTICHUA

BoImonHsaTh, coueTast yCTHBIE M MMCbMEHHBIE PUEMBbI, apu(pMeTHIECKHE NeHCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxonuTth 3Ha4€HUs! YUCIOBBIX BBIPAXKEHHM, IPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI
¥ TIpUEMbI BBIYHCIICHUS 3HAUCHUH TPOOHBIX BBIPAXKEHHM, COAEPKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH.

[lepexonuTes OT oOHOW (HOPMBI 3amucH YHCEN K JApyroi (mpeoOpa3oBHIBATH
JECATUUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO AECATUYHYIO IPOOb).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyrisaTe yucna.

BbINONHATS NMPUKHUAKY W OLIEHKY pe3yjibTaTa BBIYUCICHHM, OIEHKY 3HAYeHUI
YKCJIOBBIX BBIPAKECHUN. BBINOIHATE JEHCTBUS CO CTEIEHSIMH C HaTypajlbHBIMU
IIOKAa3aTeIIIMH.



[IpuMeHATh TPU3HAKH JEIUMOCTH, PAa3JIOKCHHE Ha MHOXXHTEIM HATypaJIbHBIX
YHCEIl.

PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 3a/1aU1, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYMH,
IPOITOPIIMOHAILHOCTBIO  BEJIMYWH, TMPOICHTAMHU, WHTEPIPETUPOBATh PE3YIbTaThI
pelIeHus 3a1a9 C yYeTOM OTPAaHWYCHHM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX
00BEKTOB.

Asire0OpanyecKue BbIPasKeHUsI

Hcnonp3oBaTh alreOpanvyeckyto TEPMHUHOJIOTMIO U CHUMBOJIMKY, NPUMEHSTH €€
B IIPOILIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonute 3HaueHuss OyKBEHHBIX BBIPAKEHUH TMpU 3aJaHHBIX 3HAYECHUAX
NIEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUs II€JI0T0 BBIPAKEHHUST B MHOTOYJIEH MPUBEACHHEM
NMOJAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINOTHAT YMHOXKEHHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHSTH (POPMYJITBI KBaJpaTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB Ha MHOHUTENH C IOMOUIBIO BBIHECEHHUS
3a CKOOKHM OOIIEro MHOMUTENS, TPYNIUPOBKH ClIaraéMbIX, NpUMEHEHUs (Hopmys
COKpAILIEHHOI'O YMHOKEHHS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOWICHOB [JIsl PEIICHHS pPa3iIUYHbIX 3a]ad
U3 MaTEMAaTHUKHU, CMEKHBIX IPEAMETOB, U3 PEaTIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C  HATypaJbHBIMM  IIOKAa3aTEJSIMU JUJIS
npeoOpa3oBaHUsl BRIPAKCHUH.

YpaBHeHUs M HEPABEHCTBA

PemaTe muHelHbIE ypaBHEHUS C OHON IEPEMEHHOM, IPUMEHSS IPABUJIA [IEPEX01a
OT HCXOJIHOIO ypaBHEHUs K PAaBHOCWIBHOMY eMmy. IIpoBepsTh, SBIAETCA JIM YHUCIO
KOPHEM ypaBHEHUS.

[IpumensaTe rpaduyeckrue METOIbl MPHU PEIICHUH JMHEWHBIX yYpaBHEHUH U HX
CHCTEM.

[Ton6Gupate npuMepsl Hap YKcel, ABISIOUMXCA PELIEHUEM JTUHEHHOIO YypaBHEHUS
C ABYMs IIEPEMECHHBIMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHMHOIO YpaBHEHHS C JABYMs
NEPEMEHHBIMM, MOIB3YACh TPaPUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPaBHEHU.

Pemars cucTemMbl IBYX JIMHEMHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBnaTe 1M pemiaTh JUHEWHOE YPAaBHEHUE WIIM CHCTEMY JIMHEMHBIX YPaBHEHUU
[0 YCIOBHMIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3ajayd
IIOJIyYEHHBIN PE3YJIbTAT.

DyHKIUU

N300paxkatb Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, JIy9H, OTPE3KH, WHTEpBaJbl, 3alHMCHIBATH YHUCJIOBBIC TPOMEKYTKH HA
anreOpanyeckoMm si3bIKE.



OTMmedaTh B KOOPIUHATHOM IIIOCKOCTH TOYKH O 33JJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TuHeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuckIBaTh C MOMOIIBI0 (PYHKITUN M3BECTHBIE 3aBUCUMOCTH MEXK]Ty BEIHMUYUHAMM:
CKOPOCTb, BpEMsI, PACCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTH, TIPOU3BOJIUTEIHLHOCTD,
BpeMsi, 00beM paboThI.

Haxonuth 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTyMEHTa.

[lonumate rpaduyeckuii crocod TMPEACTaBICHUS W aHaiu3a WH)Oopmaiuu,
U3BJICKAaTh W WHTEPHPETUPOBATH HHGPOpMAIMIO U3 TpadUKOB PEATbHBIX IPOIECCOB
Y 3aBUCUMOCTEM.

[IpeameTHBIE pE3yJabTAaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO0 Kypca K KOHILY
oOyueHus B 8 KJjacce.

YucJia 1 BbIYUCIEHUS

Hcnonb30BaTh HayalbHBIC MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCE
JUIS CPaBHECHMS, OKPYTJICHHS W BBIYUCICHUM, HM300pa)kaTh JICHCTBUTEIIBHBIC YHCIIA
TOYKaMH Ha KOOPIAMHATHOMN IPSIMOM.

[IpumensaTy TOHATHE apUPMETHYECKOrO  KBAJAPaTHOTO KOPHS, HAaXOIUTh
KBaJpaTHbIE KOPHH, WCHOJb3ys TP HEOOXOAUMOCTH KAaJbKYJISITOP, BBITIOJHATh
npeoOpa3oBaHusl BBIPAKEHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, HUCIOJbL3Ysl CBOMCTBA
KOpHEMN.

Ncnonb3oBaTh 3amucu OOJBIIUX U MAJIbIX YUCEI C TTIOMOIIBIO IECATUYHBIX ApOoOeH
u crerieHei yucna 10.

AJiredpanyecKkue BbIPaKeHUs

[IprMeHsTh MOHATHE CTETICHHU C LIEJIBIM TTOKA3aTeNIeM, BBIIOIHATH TPe0Opa3oBaHus
BBIPAKEHUI, COEPHKAIIMX CTEIIEHU C LEIBbIM [T0KA3aTENEM.

BBINONHATE  TOXKIECTBEHHbIE IPEOOpPa30BaHMsI  PALMOHAIBHBIX  BBIPAXKCHUN
Ha OCHOBE MpaBWJI JIEHCTBUI HAJl MHOTOUWIEHAMH U alreOpandeckKuMu JIpoosiMu.

PackmnanpiBaTh KBaIpaTHBIM TPEXUWIEH HA MHOXKHUTEIH.

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUH Uil pPEUICHUS pa3IMYHbIX 3a7ay
U3 MaTEMaTHKHU, CMEKHBIX IPEMETOB, U3 PEAIbHOM NMPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIC, KBaJpaTHBIE YPABHEHUS M PALUOHAIBHBIE YpPABHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUU C JIByMs IEPEMECHHBIMU.

[IpoBoaKTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHH, B TOM
Yyucjae C MOpUMEHEHHEeM TpaduyecKux MpeACcTaBlIeHU (yCTaHAaBIMBaTh, HUMEET JIU
YPaBHEHHE WM CUCTEMA YPABHEHHI PEILLICHMUS], €CJIM UMEET, TO CKOJIBKO, U ITPOUEE).

[TepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3a7a4M K €€ aireOpandeckod MOAeNu
C IMOMOIIBI0 COCTAaBJICHUS YPABHEHHUSI WM CHUCTEMBI YPABHEHUM, UHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33J1a4d MOJIyYECHHBIN pEe3ysbTar.



[IpuMeHATH, CBOWMCTBA YMCIIOBBIX HEPABEHCTB JUJIsI CPABHEHUS, OLECHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEeMEHHOM M UX CHUCTEMBI, JaBaTh IpauuecKyro
WJUTIOCTPALMI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumaTe W HUCHONB30BaTh (YHKUMOHAIBHBIE TOHSATHUS M S3BIK (TEPMUHBI,
CUMBOJINYECKHUE OOO3HAUYCHUS), OMNpEeAeisaTh 3HaueHHE (YHKIUU TIO 3HAYEHUIO
apryMeHTa, ONPECNISITh CBOMCTBA (YHKIIUU 10 €€ TpaduKy.

CtpouTts rpaduku 31eMeHTapHbIX QYHKIUN BUIA:
y = < y=1x2 y=x3y = Vx Ty = |x|, onuchiBaTh CBOCTBA UHCIOBOI (yHKIIN

X

1o ee rpaduky.

[IpenMeTHBIC pE3yiabTaThl OCBOCHHS IIPOrpaMMBl Yy4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce.

YucJia 1 BLIYHCIEHUS

CpaBHMBATH U YIIOPSAI0YMBAThH PallMOHAJIBHBIE U HPPALIMOHATIBHBIC YHCIIA.

BoimonasaTh  apudmMeTnueckue IEHCTBUS C PallMOHATBHBIMA YHCIIAMH, COYETas
YCTHbIE W TIUCBMEHHBIE MPUEMBbI, BBINIOJHATH BBIYUCICHUS C HPpAlUOHATIBHBIMU
YHUCIaMU.

Haxonutes 3HaueHUsI CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIUHUCIISTH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyryisiTh  JEUCTBUTEIBHBIE  YHUCJA, BBINOIHATH MOPHUKUJKY  pe3ysbTaTa
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHblE W KBAaJpATHBIE YPABHEHHS, YPABHEHHS, CBOIAIIMECS K HHUM,
npocTeime ApoOHO-paIMOHAIBHBIE YPABHEHUS.

PemaTte cucteMbl ABYX JIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE SBJISCTCS JTUHEUHBIM.

PemaTe TEeKCTOBBIE 3a/1a4M AITreOpandecKUM CIIOCOOOM C TMOMOIIBIO COCTaBICHUS
YPABHEHUSI WM CUCTEMBI ABYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOAUTH MpoOCTENIINE UCCIECIOBAHNUS YPAaBHEHUII U CUCTEM YpPaBHEHUI, B TOM
yyclie ¢ NpUMEHEHUEM TpadUuyuecKux MpeAcTaBlIeHu (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiarh nuHeliHbIe HEpABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300paKaTh pelICHUE
HEPABEHCTB HA YHUCIJIOBOM MPSIMOM, 3alMChIBATh PEIICHUE C TOMOIIBIO0 CUMBOJIOB.

Pemate cucrtembl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CUCTEMBbI HEPABEHCTB HA YHCIIOBOM
NPSIMOM, 3alUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEILIECHUN PA3JIMYHBIX 33/1a4.



DYyHKIUU
PacriosHaBath  (QyHKUMH M3YYeHHBIX BHIOB. I[lOKasblBaTh CXEMaTHYECKH
pacrosioxeHne Ha KOOPJIMHATHOM IUIOCKOCTH rpadukoB QyHKImi Buma: y = kx,
y=kx+b y= kry —a?+bx+c,y= 2 y= Vx, y=|x| B 3aBucumocTH
X

OT 3HaY€HU KO3 (PULIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth W H300paKaTh CXEMATUYECKH TpaQUKU KBAIPATUYHBIX (PYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUN MO UX IpaduKam.

Pacnio3naBate KBaJpaTHUHYIO (QYHKIWIO TIO (QopMmyne, NPUBOIUTH TMPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKH, TEOMETPHUH.

YucsioBble MOCJI€10BATEIbHOCTH H IIPOTPECCHHU

Pacno3naBaTh apuMeTHUECKyl0 U T€OMETPUYECKYI0 MPOTPECCUU MPU Pa3HBIX
croco0ax 3agaHusl.

BBINOTHATE BEIYMCIEHUS C UCIIOJIB30BaHUEM (POPMYJI N-TO WieHa apu(hMeTHIECKON
Y T€OMETPUYECKON MTPOrpeccuii, CYMMBbI IIEPBBIX N YWIECHOB.

N300paxxath WiEeHbI IOCIEA0BATEIbHOCTH TOUKAMU HA KOOPIUHATHOM MIIOCKOCTH.

Pematp 3agaun, CBsI3aHHBIE C YMCJIOBBIMH IOCJIEAOBATENBHOCTSAMH, B TOM YHCIIE
3aJ1a4M U3 peaabHOU )KU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTU).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
HanmenoBanue paznena [KonuyecTBo OcHoBHOE OcCHOBHBIE BUJIBI ACSATEIBHOCTUA O0YUYAIOIIUXCSI
(Temsl) Kypca 4acoB COACPIKAHUE
Uucna v BBIYMCICHHUS. 25 [lonsTne CucreMmaTu3upoBaTh M 000ralaTh 3HAHUSA
PanronanbHbIe yncia paIMoHaIbHOTO YUCa. | 00 OOBIKHOBEHHBIX M JIECITHUHBIX IPOOSIX.
Apubmerndeckue CpaBHUBATH M YHOPSIA0YMBATH APOOH, MpeoOpa3oBbIBas
JIEHCTBUS IpY HEOOXOIUMOCTH JIECSITHYHBIE IPOOH B OOBIKHOBEHHBIE,

C pallMOHAILHBIMHU
yucnamu. CpaBHEHHE,
YIOPSA0UYUBAHUE
pallMOHAJIbHBIX YHCEI.
Crenenn

C HATypaJbHbIM
TOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha Jpoou,
MIPOIIEHTHI

Y3 PEATbHOU
MPaKTUKHU.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHCE.
Peanbnubie

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECSITUYHYIO IPOOB.

IIpuMeHATH pa3HOOOpa3HbIE CIIOCOOBI U TPUEMBbI
BbIYMCJICHHUS 3HAYCHUI JPOOHBIX BbIPAKeHMH,
coJieprKaliX OOBIKHOBEHHBIE U JIECSITUUHBIE APOOU:
3aMEHATH MPHU HEOOXOIUMOCTHU JAECITHUHYIO IPOOH
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTD
BBIpaKeHHE K opMe, Haubosee y100HOM sl BRIYUCICHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOXKEHUE

U JIeJIEHUE IECSITUYHBIX APOo0eil K IeUCTBUIM C LETbIMU
YHUCIIAMHU.

IIpuBoauTH YncI0BbIe H OyKBEHHbIE PHUMePBbI CTENCHU
C HaTypaJIbHBIM MTOKa3aTeaeM, OObACHAS 3HAUCHUS
OCHOBAHMSI CTETIEHH U MOKa3aTeNs CTENeHU, HAXOAUTh
3HAUEHUS CTENeHen Buaa a” (a — moboe parmoHaIbHOE
YHCIIO, 71 — HATYPaJIbHOE YUCIIO).

IHoHuMAaTh CMBICI 3aMTUCH OOJIBLINX YUCEI C TOMOIIBIO




3aBHCUMOCTH. [Ipsimast
u oOpaTHas
TIPOTTOPIIMOHATEHOCTH

JECATUYHBIX IpoOei U creneneit ynucna 10, npuMeHsiTh X
B PCANTbHBIX CUTYAIHSIX.

IpumMeHsATH TPU3HAKH ACIIUMOCTH, PA3JIOKCHUS Ha
MHOXKHUTEIIN HATypaJTbHbIX YUCE.

PemaTth 3a1a4u Ha YaCTH, IPOIICHTHI, POTIOPITUH,

Ha HAXOXJEHUE ApoOH (MTPOIEHTA) OT BEJIMUNHEI U
BEITMYMHBI TIO €€ IpoOu (MPOIIEHTY), 1poOu (TPOIEHTA),
KOTOPBIN COCTABJISICT OJHA BEIMYUHA OT IPYTOM.
IIpuBoauTH, pa36MpaTh, OLEHUBATH PA3INYHBIC PEIICHNUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

Pacno3HaBaTh M 00BACHITD, ONTUPASCH HA OTIPE/ICICHUS,
MPSIMO MPOTIOPIIUOHATBHBIE U 00PATHO MPOMOPIIUOHATBHBIE
3aBUCUMOCTH MEX]Ty BETMYMHAMH; NPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH 13 peasIbHOI0 MUPa, U3 IPYTUX yUeOHbIX
MPEIMETOB.

PemiaThb MpakTUKO-OPHEHTHPOBAHHBIC 3a]]a4H HA JIPOOH,
MIPOLICHTHI, IPSAMYIO U OOPATHYIO MPOMOPIUOHATBHOCTH,
MIPOTTOPIIAN

AnreOpandeckue
BBIPKEHUS
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bykBeHHbIE
BBIPAXKCHMUSL.
IlepemenHbIE.
Jomyctumsble
3HAYCHUS
MIEPEMEHHBIX.
DopMyIJIbI.
[IpeobOpazoBanue

Ogaanerp areOpanyecKoll TePMUHOJIOTUEH U CUMBOJIMKOH,
NPUMEHSATH €€ B IIPOIECCEe OCBOCHHS yIeOHOTO MaTepuaia.
Haxoaurth 3HaueHUS OYKBEHHBIX BRIPAKESHUH MTPH 33 JTaHHBIX
3HAYEHUSIX OYKB; BBHIIOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoHATH nmpeoOpa3oBaHus EI0T0 BhIPAKCHHS

B MHOTOYJICH NTPUBEJACHUEM IOJIOOHBIX CIIaracMBbIX,
PACKPBITHEM CKOOOK.

BBINOJIHATH YMHOXKEHHE OJJTHOYICHA HA MHOTOYICH




OYKBEHHBIX
BBIPAKCHHU,
PacKpbITHE CKOOOK
U TIPUBEJICHHE

MOJIOOHBIX CIIAraEMBbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
MOKa3aTeJIEM.
MHOro4JICHBI.
Cnoxxenue,
BBIYMTAHUE,
YMHOXEHHE
MHOT'OWJICHOB.
DopMybl
COKpAIIEHHOTO
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKHMTEIIU

Y MHOT'OYJIEHA Ha MHOTOWIEH, IPUMEHSTh (POPMYJIbI
KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyumecTBJIATH Pa3ioKEHNE MHOTOYIEHOB HA MHOKUTEIU
MyTEM BBIHECEHHS 32 CKOOKU OOIIEr0 MHOXKHUTEIIS,
npuMeHeHus1 HOPMYJITbI pa3HOCTU KBAAPATOB, (HOPMYIT
COKpPAIIEHHOT'O0 YMHOKEHHSI.

I[IpumensaTsL NpeoOpa3zoBaHNE MHOTOUYJICHOB ISl PEIICHHUS
Pa3JIMYHBIX 3aJlay U3 MaTEMATUKH, CMEKHBIX TIPEIMETOB,
W3 PEaIbHOU MPAKTHUKH.

3HAKOMHUTBCS € HCTOPHEN Pa3BUTHS MATEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuUeE, ITpaBuiIa
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JIuneliHOE ypaBHEHUE
C OJIHOUM EPEMEHHOM,

Pematb 1uHEHHOE ypaBHEHHE C OJTHOM ITIEPEMEHHOM,
NPUMEeHss NPAaBUJIA [IEPEX0/1a OT UCXOAHOI0 YPaBHEHUS

K PaBHOCHJIIBHOMY €My 0o0Jiee IIPOCTOro BUAA.

IIpoBepATS, ABIISETCS I KOHKPETHOE YUCIIO KOPHEM
YpaBHEHUS.

IHoa0upaTs NpuMepskI Iap YKUCEN, ABIISIOIIUXCS PEILIEHUEM
JIMHEWHOT'O YPABHEHUS C ABYMsI IEPEMEHHBIMU.




peLIeHNE JTIMHEUHBIX
ypaBHeHU. Peienue
3a/1a4 € MOMOUIBIO
YPaBHEHHUI.

JIunelinoe ypaBHEHHE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema AByx
JIMHEWHBIX YPAaBHEHUIN

CTpouth B KOOPIMHATHON IJIOCKOCTH IpauK JMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOJUTH NPUMeEPHI PELICHUS YPABHECHUS.

HaxoauTh pemienre CUCTEMBI BYX JITMHEUHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU.

CocTaBisATh U peliaTh YPaBHEHUE WU CUCTEMY
YPaBHEHMH 110 YCIOBUIO 3a/1a41, UHTEPIIPETUPOBATD

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ IMOJTyYECHHBIN
pe3yJibTar

C AByMs
NepeMEHHBIMU

Koopaunate! u rpaduky. 24 Koopannara Touku HN300pakaTh Ha KOOPAMHATHOM MPSMON TOUKH,

OyHKIMU Ha MpsiMOil. UKCIIOBbIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPJIUHATAM, JIYYH, OTPE3KH,
MPOMEXKYTKH. WHTEPBAJIBL; 3aMUCHIBATh UX HA aIre0pandeckoM si3bIKe.

Paccrosinne mexny
JIBYMsI TOUKAMU
KOOPAUHATHOM
IIPSAMOM.
IIpssmoyronbHas
CUCTEMA KOOPJIUHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHBIX
dbopmynamu.
Urenue rpaguxon

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKU

0 33JIaHHBIM KOOPAMHATAM; CTPOUTH I'PaUKK HECIOAKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIAMH, B TOM YHUCIIE

C MOMOIIBIO IIU(PPOBBIX JTAOOPATOPHIA.

IIpumMeHsATh, H3y4aTh NPEUMYILIECTBA,
HHTEPNPETHPOBATH rpapUuecKuii criocoOd mpecTaBIeHUs
U aHaJIu3a Pa3HOOOpa3HOM )KU3HEHHON MH(POpMALUH.
OcBauBaThb OHATHE PYHKIINH, OBJIAJECBaTh
(GYHKIIMOHATBHONU TEPMUHOIOTHEH.

Pacno3HaBaTth MHElHYI0 QyHKIHMIO y = kx + b,
ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHM




peabHBIX
3aBUCHUMOCTEH.
[TonsiTue pyHKUIMU.
['paduk pyHKIIUH.
CBoiicTBa (pyHKITHIA.
Jluneiinas QyHKIMs.

kod(ppuneHToB k u b.

Crpouth rpadpuku TUHEHHON QYHKINH, QYHKIUU ) =| X |.
Hcnoan3oBath nu(poBbIe pecypehl Il TOCTPOCHUS
rpadukoB (YHKIIUN U U3YUYEHHUS UX CBOICTB.

IIpuBoAUTH NPUMEPBI IUHEUHBIX 3aBUCUMOCTEN

B PEaTBHBIX MPOIIECCaX U SIBICHUAX

[TocTpoenue rpaduka
JUHEUHOU PYHKIIHUH.
['paduk Pynkuun
y =lx|
[ToBTOpeHue n 06001IeHuEe 6 IloBTOpEHME BeiOMpaTh, IPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX MIOHSTHN 4yucen, BBIYUCICHUM, TpeoOpa3oBaHUil BRIPAKEHHUI,
1 METOJIOB Kypca pelieHus ypaBHEHUH.
7 Knacca, 0000I1eH1E OcyuiecTBJIATHL CAMOKOHTPOJIb BBITIOJIHIECMBIX JICHCTBHIA
3HAHUU Y CAMONIPOBEPKY pe3yiIbTaTa BEIYUCICHUMH,
peoOpa30BaHUM, IIOCTPOCHHUH.
PemiaTe 3agaum U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSA JIJIS PELICHUS 3a]1a4 U3 IPYyTruxX
MIPEAMETOB.
PemaTth TeKkcTOBBIE 32/1a4H, CDPABHUBATH, BLIOMPATh
CIOCOObI pEIICHUS 3aa4n
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




8 KIIACC

KBaapatHbie KOpHH

u3 yucna. [lonarue
00 upparmoHaIIbHOM
qucie. JlecsTuuHbie
PUOIIIKEHHUS
UppALMOHATIEHBIX
quce.
JleCTBUTEIbHBIC
yucna. CpaBHEHUE
JICICTBUTEIBHBIX
quce.

YpaBHeHuE BUaa

x2 = a.

CBoiicTBa
apru(pMETUIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeobpazoBanue
YHCIOBBIX
BBIPAKCHU,
CoZIepKaIUX
KBaJIpaTHBIE KOPHU

HanmenoBanue paznena |[KonumdecTtBo OcHOBHOE OcCHOBHBIE BUJIbI ACSATENBHOCTH O0YUYaIOIIUXCS
(Templ) Kypca 4acoB CoAEpKaHUE
UHucna v BBIYKCIICHUS. 15 KBanpartHsiii KOpeHb DopMyJIHPOBATH ONPeEAeJIeHUE KBAIPATHOTO KOPHS

U3 4yKcia, apu(pMETHIECKOro KBaIpaTHOIO KOPHSL.
IIpumeHATH oneparuio U3BJICUEHUS KBAIPATHOTO KOPHS
U3 YKCia, UCMOJIb3YSl P HEOOXOAUMOCTH KAJBKYJIATOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIAMU U
JECSITUHYHBIMU JPOOSIMH.

CpaBHMBATB M YIIOPAI0YMBATH PALIIOHAIbHBIE

Y MppalOHAJIbHBIE YHCIa, 3aAMMCAHHBIE C TOMOILBIO
KBaJIpaTHBIX KOPHEN.

HMcceaenoBars ypaBHEHHE X* = @, HAXOJUTH TOYHBIE

Y IpuOIMKEHHbIE KOpHU Tipu a > 0.

HcciienoBarh cBOMCTBA KBAaJPATHBIX KOPHEW, IPOBOS
YHCJIOBBIE KCIIEPUMEHTHI C UCIIOJIB30BAHUEM KAJIBKYJIATOPA
(xommbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEW; IPUMEHSTh UX JUIs IpeoOpa30BaHUs BbIPAXKEHUH.
BoInoJHATH Npeodpa30BaHus BEIPAKEHUN, COJIEPHKAITUX
KBa/IpaTHbIE KOPHHU.

BbipakaTh nepeMeHHbIe U3 TEOMETPUUYECKUX U (PU3UIECKUX
dhopmyi.

BoruncjasaTs 3HaYeHUs BEIPAKESHHM, COAepKAITUX
KBaJIpaTHbIE KOPHH, UCTIONB3YsI TPU HEOOXOIMMOCTH




KaJIbKYJIATOP.
Hcnoab30BaTh B X0/1€ pEUICHUS 33]]a4 3JIEMEHTapHbIC
NPEe/ICTaBIICHUS, CBA3aHHBIC C MPUOIMKEHHBIMU 3HAYCHUSAMHU
BEJIMYUH.

3HAKOMUTBCS C HCTOPHUEI pa3BUTUS MAaTEMAaTUKU

Uwnciia v BEIYUCIICHUS.

CrereHs ¢ HEIbIM

@opMyJanPoOBATH ONpeeTeHue CTCIICHU C 1IETbIM

Crenensp ¢ nenpm ITOKAa3aTeJIEM. ITOKa3aTENIEM.
IIOKa3aTesieM CranpaprtHas 3anuch IIpeacTraBiasiTh 3aHMCh OOJIBIINX U MAJIbIX YUCEI
qHUCIIA. B CTAHJAPTHOM BHJE.
Pa3mepsl 00beKkTOB CpaBHUBATB UKCIIA U BEJIMYNHBI, 3aAIICAHHBIE
OKPY’KaroIIero Mupa C UCTOJIb30BaHueM crernenu 10.
(OT pyIeMEHTapHBIX Hcnoab30BaTh 3alIUCh YUCEN B CTAHAAPTHOM BHUJIE
YaCTHL] JUTSL BBIDQXKEHUS pa3MEPOB 0OBEKTOB, IITUTEIHHOCTH
J10 KOCMUYECKHX IPOLIECCOB B OKPYKAIOILIEM MUPE.
O0OBEKTOB), DopMyJIHPOBATH, 3aIIMCHIBATH B CHMBOJIMYECKOH hopme
JUTUTEIIBHOCTD Y WVTIOCTPUPOBATH IPUMEPAMHU CBOVCTBA CTENIEHU
IIPOLIECCOB C LEJIBbIM MOKA3aTENIEM.
B OKpyxatoiieM mupe. | IIpuMeHsITh cBoiicTBa CTENEHU ISl MPEeoOpa3oBaHUs
CBolicTBa CTENEHU BBIPAKEHNW, COIEPIKAILNX CTEIIEHU C LIEIBIM ITI0KA3aTEIIEM.
C L[EJIBIM ITOKa3aTeleM | BbINOJIHATH JeHCTBUSA C YUCIAMU, 3AIIUCAHHBIMU
B CTaH/IAPTHOM BHJI€ (YMHOXEHUE, IETICHUE, BO3BEICHHE
B CTEIICHb)
AnreOpanueckue KBangpatubii Pacno3HaBaTh KBaJpaTHBIA TPEXUJICH,
BbIpakeHus. KBanparHblii TPEXUJIEH. YCTaHABIIMBATh BO3MOXHOCTb €r0 PA3JIOKECHUS
TPEXUJICH Pa3noxenue Ha MHOYKUTEIIN.




KBaJIpaTHOTO
TpexuyieHa
Ha MHOKUTEH

PackiaaabiBaTh HA MHOYKHTEJIH KBaHpaTHBIﬁ TPCXUIICH
C HCOTPpHULATCIBbHBIM JUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAYKCHHUSI.
Anrebpanueckas 1poob
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Anrebpanyeckast
JIPOOB.
Honyctumsle
3HAYEHUS
MIEPEMCHHBIX,
BXO/ISTITUX

B anireOpandecKkue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anredpanyecKou
npobu. CokpareHue
JpoOei.
Cnoxxenue,
BBIYUTAHHE,
YMHOXCHHUE

U JieJieHue
areOpanvecKux
poOei.
[IpeobOpazoBanue
BBIPAKCHHU,
CoZIepIKaIIuX
anredpandecKue
Ipoodu

3anuceIBaTh AIreOpanyecKue BoIpaKeHUs.

HaxoauTs 00nacTs onpeaeneHus: pauuoHaIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3HaY€HUE APOOU, B TOM YHCIIE C IOMOIIBIO KATbKYJISATOPA.
®opmyIHPOBaTH OCHOBHOE CBOMCTBO aJireOpanyecKon
IpoOu 1 MPUMEHSTH €ro s peoOpa3oBaHus IpoOei.
BoinoaHaTh aeiicTBus ¢ anredpandyecKuMu ApoosiMu.
IIpumeHATH NpeodpPa30BaHUsA BbIPAKEHU ISl PELLICHUS
3aj1ad.

Bripa:xaTs nepemeHnble u3 GopMy (puU3HIECKUX,
r€OMETPUYECKUX, OUCHIBAIOLIUX OBITOBBIE CUTYALIUH )




YpaBHEHUS U HEPABEHCTBA.
KBangpaTHbie ypaBHEHUSA
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KBagpaTHoe
ypaBHenue. HenomHoe
KBaJIpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIE YPABHEHHUS.

3anucbIBaTH (POPMYJIYy KOPHEUM KBAIPAaTHOTO YPABHEHUS;
pemaTh KBaJApaTHbIe YPABHEHMSI — OJIHBIE U HETIOJIHBIE.
IIpoBoauTh npocreiinue uccjae0BAHUA KBAIPATHBIX
YPaBHECHUM.

Pemiath ypaBHeHUs1, CBOISIIIINECS K KBaJPATHBIM,

C TIOMOIIIBIO TTPe0oOpa30BaHUIA U 3aMEHOU TEPEMEHHOM.

Pemienue ypaBHeHUH, Habarwoaath 1 aHATM3MPOBATH CBS3b MEXAY KOPHAMHU
CBOJSILNAXCSA 1 Ko ulrieHTaMu KBaJIpaTHOTO YPaBHEHMUS.
K KBAJIPATHBIM. ®opmyaupoBaTh TeopeMy Buera, a Takxke 00paTHYIO -
[Ipocteiiue 1poOHO- | Teopemy, IPUMEHSITh 3T TEOPEMBI JIJIsl pEIICHUs 3a1a4.
palHOHAJIbHbBIE PemiaTh TekCTOBBIE 33]a4H ANTEOPANIECKUM CIIOCOOOM:
YpaBHEHMUSL. MEPEXOIUTH OT CIIOBECHON (POPMYIMPOBKH YCIOBUS 3aJa4H
Pemienne TeKCTOBBIX K aJire0panyecKoi MOJIeNU IyTEeM COCTaBIICHUS YPaBHEHMUS;
3a/1a4 ¢ MOMOUIBIO pelIaTh COCTABIEHHOE YPAaBHEHNE; HHTEPIIPETUPOBATH
KBaJpPaTHBIX pe3yJIbTar.
YpaBHEHUU 3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHUS AITeOPHI

YpaBHEHUS U HEPABEHCTBA. 13 JInnentHoe ypaBHEHHE Pacno3HaBaTh JMHEMHBIEC YPABHEHUS C IBYMS

CucrteMbl ypaBHEHUN C AByMsl IEPEMEHHBIMHU.

IIEPEMEHHBIMMU, €T0
rpaduk, mpuMepbl
peLIeHUs YPaBHEHUN

B LIEJIBIX YHCIIAX.
Pemenue cucrem n1Byx
JMHEWHBIX YPaBHEHUN
C IBYMs

Crpouts rpadvku TMHEHHbBIX YPaBHEHUH, B TOM YHCIIE
HUCIO0JIb3Y HU(POBbIE peCypChbl.

Pazim4aTth napajjieiabHbIE U IEPECEKAIOIINECS TPSMbIE
10 UX YPABHEHUSIM.

Pemiatb cucTeMsl IByX JIMHENHBIX YPAaBHEHUH C JIBYMsI

NEPEMEHHBIMH MOJICTAHOBKOM U CJI0KEHUEM.

Pemiate npocreitiime CUCTEMBI, B KOTOPBIX OJHO




IIEPEMEHHBIMU.
IIpumepsl pelienus
CHUCTEM HEJIMHEHWHBIX
ypaBHEHUH

C ABYMs
IIEPEMEHHBIMU.
['padmueckas
VHTEpIIpETaLNs
YPaBHEHUS

C ABYMs
IIEPEMEHHBIMU

Y CHCTEM JINHEHWHBIX
YPaBHEHUN C IBYMS
IIEPEMEHHBIMU.
Pemienue TeKCTOBBIX
3a71a4 C IOMOLIBIO
CUCTEM ypaBHEHUU

W3 YPABHECHHM HE SIBJISIETCS JIMHEWUHBIM.

[MpuBoauTh rpapuyecKyr0 MHTEPNPETALUI PENICHUS
YPaBHEHHUS C ABYMSI IEPEMEHHBIMHA U CUCTEM YPABHEHUU
C JBYMsI IIEPEMEHHBIMM.

Pemath TekcTOBBIE 3a1aUM AITeOpandecKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnossie
HEPaBEHCTBA U UX
CBOKCTBA.
HepaBeHCTBO ¢ 0/1HOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U UX
peterre. CUCTeMbl

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU NPSIMOM, 10KA3bIBATH
anreOpanvdecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a1a4.
Pemiath TMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YMCIIOBOU MPSMOM.
PemaThb cucTeMbl JIMHEMHBIX HEPABEHCTB, M300paXaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YMCIIOBOU IIPAMOU




JIMHEWHBIX HEPABEHCTB
C OJJHOW MEPEMEHHOMN
Y UX pPELICHHUE.
N3obpakenue
pELIEeHUS IMHENHOT O
HEPABEHCTBA U UX
CHUCTEM HA YUCJIOBOU
PAMOU

DyHKIHNH.
(OCHOBHBIE ITOHITUS

[Tonsitue dhyHKIUU.
O6nacTe onpeieeHus
¥ MHO>KECTBO
3HaYeHUH PyHKINH.
Crioco0OsI 3a1aHus
byHKIMHA.

['padux dyHKIIHN.
CaoiicTBa HyHKIINH,
UX 0TOOpaxeHue

Ha rpaduke

Hcnoab3oBaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruuciasaTs 3HaueHust QyHKIMI, 3a1aHHBIX

dbopmynamu (mpu HEOOXOIUMOCTH HCTIOIB30BATh
KQJIbKYJIATOP); COCTABJSATH TA0IHIbI 3HAYEHUH

GbyHKITUY.

CTpouTh M0 TOYKAM rpagukm QyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIMU Ha OCHOBE €€
rpauyecKoro npeacTaBICHUsI.

Hcnonb3oBaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

HccaenoBathb npumepsl rpadMKoB, OTPAKAIOLIUX PeAIbHbIE
IIPOLIECCHI U SIBJICHUS.

IIpuBoAUTH PUMeEPHI ITPOLIECCOB U SIBJICHUN C 3aJJaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIIBIOTEPHBIE POTrPaMMbI

JUTSI TIOCTpOeHUs TpadUuKoB QYHKIIMHN U H3yICHHUSI

HUX CBOWCTB




OyHKIUU.
UuciioBble QyHKIMH

YreHue 1 mocTpoeHue
rpaduKoB QyHKIIHIA.
[Tpumepsl rpadrkoB
bynxumi,
OTPaXKAIOIINX
peasibHbIE MPOLIECCHI.
DOyHKIWH,
OIHCHIBAIOLIUE
IpsIMYIO U O0OpaTHYIO
IPOIOPLUUOHAIIbHBIE
3aBUCUMOCTH, UX
rpaduky.

['padux pynxum

y = x.

OyHKIUH
y=x,y=x,
y=vx,y =[x
rpaguyeckoe
pelIeHne ypaBHEHU I
Y CUCTEM ypaBHEHUU

Haxoauts ¢ nomoubio rpadpuka QyHKIUM 3HaAYECHUE OJTHON
W3 pacCMAaTPUBAEMBIX BEJIMYHUH MO 3HAYEHUIO APYTOH.

B HecnokHBIX cilydasx BbIpaxKaTh (OpPMYJI0M 3aBUCHMOCTD
MEXK1y BEJIMYNHAMMU.

OnuceIBaTh XapakTep U3MEHEHHS OJTHON BETUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS JPYTOM.

Pacno3naBaTh BUbI N3Yy4aeMbIX (DYHKITHIA.

IToxka3pIBaTh CXeMAaTHYECKH MOJIOKEHUE HA KOOPIUHATHOMN
WI0CKOCTH rpaduKkoB QyHKIUi BHaa: y = X2,y = Xx°,

y =Vx, y = |x|

HUcnoab3oBarh PyHKIHOHAJIBHO-TPAGUUYECKHE
npeaCcTaBJICeHUS ISl PEIICHUS U UCCIIEOBAHUS YPABHEHUN

U CUCTEM YPaBHCHUU.

IIpuMeHATH HU(PPOBBIE peCyPChI LISl HOCTPOCHUSA
rpadukoB QyHKIHIMA

[ToBTOpeHue u 006001ICHNE

IToBTOpEHue
OCHOBHBIX ITOHSATHH
1 METOJIOB KypCOB
7 1 8 KJ1accoB,
000011IeHIEe 3HAHUH

Bpi0upaTh, IpUMEHATH, OLEHUBATDH CIIOCO0BI CPABHECHUS
YHCeJl, BRIYMCIICHUH, TPeoOpa30BaHUil BEIPAKEHUHN, PEIICHUS
YpPaBHECHUM.

OcymecTBJISATh CAMOKOHTPOJIb BHITIOJHIEMbBIX JEHCTBUN

U CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUN, IPeoOpa3oBaHui,




ITOCTPOCHHUM.

Pemars 3agaun u3 peajibHOM KU3HU, IPUMEHATH
MaTeMaTUYECKHUE 3HAHUS ISl peIICHUs 3a]1a4 U3 JIPyTUX
MPEMETOB.

PemaTh TeKCTOBBIE 32/1a4H, CDABHUBATH, BLIOMPATH
CIOCO0ObI PEIICHUA 3a/1a41

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KITACC

JeCTBUTEIIBLHBIC UMCIIA

UppalOHATIbHbIE
YHCiIa, KOHCYHBIC

1 OCCKOHCUYHBIC
JIECATUYHBIE TPOOHU.
MHOXeCTBO
JIEMCTBUTEIIBHBIX
YHCelI,
NIEMCTBUTEIILHBIC
YHCia KaK
OCCKOHCYHEIC
JECATUYHbBIE APOOH.
B3anMHO 0J1HO3HAYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JIEMCTBUTEIILHBIX
YHCeJl 1 MHOKECTBOM
TOYEK KOOPAMHATHOMN
MIPSIMOM.

CpaBHeHue
JISUCTBUTEIILHBIX YHCETI,
apu(pMeTHYeCKre

HaumenoBanue paznena  |[KommuecTtso OcHoBHOE OcCHOBHBIE BU/IbI ACSATENBHOCTH O0YUYaIOIIUXCSI
(Temnl) Kypca 4acoB coepKaHUE
Uuciia 1 BBIYUCIICHHUS. 9 PaunonanbHbie uncna, | PasBuBaTh mpeacTtaBjieHHMs O YUCIaX: OT MHOKECTBA

HATypaJIbHBIX YHCEJ 10 MHOKECTBA JEUCTBUTEIIbHBIX YU CET.
O3HAKOMUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
JIEUCTBUTEILHOIO YHCJIa KaK OECKOHEUYHOU JIECATUYHOM
JTpoOU, MPUMEHSITh JCCATUYHbBIC TPUOIMKCHUS
palMOHATBHBIX U UPPALMOHATBHBIX YUCEIL.
HN3o00paxkaTh 1eCTBUTEIbLHBIC YUCIA TOUKAMHU
KOOPAMHATHOM IIPSAMOM.

3anuceiBaTh, CPABHUBATH U YIIOPAA0YUBATH
JIEVCTBUTEILHBIC YUCIIA.

BbInoJHATH, COYETast YCTHBIE U TUCbMEHHBIEC IIPUEMBI,
apudpMeTudecKkue 1eiiCTBU C PAalMOHAIbHBIMU YUCIIAMU;
HAXOUTh 3HAYECHUS CTEIICHEN C IEJIBIMU MTOKa3aTeIsIMU
Y KOPHEW; BBIYUCIAATH 3HAUEHHUS YUCIIOBBIX BBIPAKECHUU.
I[Hosy4yuTs nmpeacraBjieHue 0 3HAYUMOCTH
JIEUCTBUTEIILHBIX YACEN B IPAKTUUECKOU AEATEILHOCTH
YEJIOBEKA.

AHAJIU3UPOBATH U /1€JIaTh BBIBO/bI O TOUHOCTH
MPUOIMKCHUS JICHCTBUTEIIBHOTO YHCJIa MPU PEIICHUH
3a/1a4.

OKpyIJIATH ACUCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NPUKHIKY PE3yJIbTaTa BBIYUCIECHNH, OLIEHKY 3HAUYCHU




TIEUCTBUS

C 1€ CTBUTEIbHBIMU
YHUCIaMU.
[Tpubnmxennoe
3HAYCHHUE BEIIMYNHEI,
TOYHOCTD
PUOIIKECHUS.
OkpyrieHue yucen.
[Tpukuaka u oueHka

YHCJIOBBIX BBIPAKECHH.
3HAKOMHMTBHCS C UCTOPHUEH Pa3BUTHUSI MATEMATUKH

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBaMBaTh, 3alIOMMHATH M IPUMEHATH rpauyeckue
YpaBHEHUS C OHOU Pemenue ypaBHeHuH, METOABI IIPY PEIICHUH YPABHEHUM, HEPABEHCTB U UX
[IEPEMEHHOU CBOJSLLUAXCSA CHCTEM.
K JINHEWHBIM. Pacno3naBats 11e1bie U JpOoOHbBIC YPaBHEHHUS.
KBagpatHoe PemiaTes 1MHelHbIC M KBAAPATHHIC YPABHEHUS,
ypaBHEHHUE. PenieHne ypaBHEHUS, CBOJAILIMECS K HUM, POCTEMIINE APOOHO-
YpPaBHECHUH, palMoOHAIbHBIE YPABHEHHS.
CBOJSLLIUAXCSA IIpeasnaratb BO3MOKHBIE CITOCOOBI PEIIEHHS TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CyKIaTh UX U peliaTh TEKCTOBBIE 3a/1a4n
buksaapaTtHbie pa3HbIMH CIIOCOOaMHU.
YPaBHEHUS. 3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MATEMATUKH
IIpumepsl perieHus

YPAaBHEHUN TPEThEU
Y 4YETBEPTOM CTENIEHEN




pasnoKXeHueM
Ha MHO>KUTEJIH.
Pemenue qpoOHO-
paloHaBHBIX
YPaBHEHUM.

Pemenne TekcToOBBIX
3a/1ay anreOpanyecKkum
METOAOM

YpaBHEHUS U HEPABEHCTBA.
CucrteMbl ypaBHEHUN
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YpaBHeHUE C IBYMS
MEPEMEHHBIMU U €0
rpaduk.

Cucrema 1Byx
JIMHEWHBIX YPaBHEHUIN
C AByMs
NIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JTUHEUHOE,
a Ipyroe — BTOpOu
CTETICHH.
['padmueckas
MHTEpIIpEeTALNS
CUCTEMBI YPAaBHEHU I

C IBYMsI IEPEMEHHBIMHU.
Pemenne TekcTOBBIX

OcBauBaTh 1 NPUMEHSTH ITPUEMBI PEIICHUS CHCTEMBI
JBYX JTUHEHHBIX YPaBHEHUH C IBYMsI IEPEMECHHBIMU

Y CHCTEMBI JIByX YPAaBHCHHI, B KOTOPBIX OJTHO YPaBHEHHUE
HE SIBIISICTCS JTMHEHHBIM.

Hcnoan3oBath GyHKIIMOHATHHO-TpAPUIECKUE
NIPEICTaBICHUS JJIs PellleHHs] U UCCJIeTOBAHUS YPAaBHEHUM
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpanyeckuM CIiocoOOM: MepexoauTh OT CJIOBECHOU
(GbOpMYJIMPOBKH YCIIOBUS 3a1a9H K allreOpandecKor MoIeIu
yTEM COCTaBJICHUS CHCTEMbI YPAaBHCHHUI, peliaTh
COCTaBJICHHYIO CHCTEMY YPAaBHCHHIT, HHTEPNPETHPOBATH
pe3yJbTarT.

3HAKOMUTBHCS ¢ UCTOPHEil pa3BUTHS MaTEMAaTUKU




3aJ1a4 ajnreOpanvaecKum
crrocodoomMm

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPINIPETUPOBAThH
HepaseHnctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BoinoaHsTh peoOpa3oBaHus HEPABEHCTB, MCMOJIb30BATH
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YHUCTIOBBIX HEPABEHCTB.
HEpPaBEHCTBA PacniozHaBaTh JTMHEHHBIC U KBaIPAaTHBIEC HEPABEHCTBA.
C OJHOM IEPEMEHHOMN PemiaTe iMHElHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX pEIICHHE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTteMbl TMHEHHBIX KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKIATh
HEPABEHCTB C OJJTHON MIOJIyYEHHBIE PELICHUS.
MEPEMEHHON U UX HN300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHue. Ha YHCJIOBOU NPSAMOM, 3aIUCHIBATH PELICHUE C [IOMOIIBIO
KBagpartubie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTh kBajipaTHbIC HEPABEHCTBA, UCTIONIB3Y S
peuieHue. rpaduueckue npecTaBIeHus.
['padpuueckas OcBauBaTh U IPUMEHATH HEPABCHCTBA ITPU PELLIEHUH
VHTEPIIPETALUS PAa3IMYHBIX 33/1a4, B TOM YUCJIE ITPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MEPEMEHHBIMU
DyHKIMN 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (DYHKIIMIA;

dbyHKIWA, ee rpaduk

u cBoricTBa. [lapabona,
KOOPJMHATHI BEPIIHUHBI
napabosbl, OCh

WTIOCTPHPOBATH CXeMATHYECKH, 00bACHATH
PacrojI0KEHUE Ha KOOPAUHATHOM IJIOCKOCTU IPaUKOB

k
Gyukumii Buga: y = kx,y = kx + b,y = _,y = x%,
X




CUMMETPHUU NapadoJIbl.

['paduku dhyHKIIMIHA:
y =k,
y = kx + b,
k
Yy = —
X
y =X,
— 3
y =X,
y=Vz,
y = |x]|

y=x,y= \/x, ¥ = | x| B 3aBUCUMOCTH OT 3HAYEHUH
K03((PHUIIMEHTOB; ONUCHIBATh UX CBOMICTBA.
Pacno3naBaTh KBaipaTUYHYIO (PYHKIUIO IO pOpMYyIIE.
IIpuBoaAUTH NPUMEPbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peabHOM KU3HU, PUBUKHU, TEOMETPUH.

BoiaBasaThL 1 0000111aTh 0COOCHHOCTH Tpaduka
KBapaTuuHoOM QyHKuuu y = ax* + bx + c.

CtpouTh M H300paxkaTh cXeMaTHYeCKHU rpauku
KBaIpAaTUIHBIX (PYHKITHH, 3a1aHHBIX (hOpMYTIaMU BUAA
y=ax*y=ax* + q,y = alx + p?y =ax* + bx + c.
AHaJIU3UPOBATH M MIPUMEHSITH CBOMCTBA N3YUYEHHBIX
GyHKUMNA Ul X TOCTPOEHUS, B TOM YHCIIE C TOMOUIBIO

U (POBBIX PECYPCOB

UucioBbie
[MOCJIENOBATEILHOCTH

15

ITonsiTe YnCIIOBOM
MOCJIEA0BATEIHLHOCTH.
3ananue
MOCJIEA0BATENBHOCTH
PEKYPPEHTHOM
bopmynoii

u (hopmyIoit n-ro
YJIeHa.
Apudmerndeckas

Y TEOMETPHUYECKasl
MIPOTPECCHUHU.
@opmyiibl 7-Io 4iIeHa
apudmeTnueckoi

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHUS,
CTPOMTH pevyeBble BHICKA3bIBAHUSA C UCIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C MIOHATHEM
NOCIIEA0BATEIBHOCTH.

AHaau3upoBaTh PopMyIly 1-ro YieHa
NOCJIEIOBATENBLHOCTH WIIH PEKYPPEHTHYIO (hopmyITy

U BBIYUCJISATH WIECHBI [TOCJIEI0BATEIbHOCTEM, 3aTaHHBIX
TUMU HOpMyTIamMHu.

YcranaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOEHUU
NOCJIEIOBATEIBHOCTH, €CJIA BBIMUCAHBI IEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO
IIPOrPECCHUU MPHU Pa3HbIX CIIOCO0AX 3aaHus.




Y TEOMETPUYECKON
MPOrPECCUN, CYMMBI
MIEPBBIX /1 YJICHOB.
N3o0pakeHne 4ieHOB
apudmernyeckoi

Y TEOMETPUYECKON
MIPOTPECCHUI TOUKaMHU
Ha KOOPAMHATHOU
IJIOCKOCTH.
JInHenHbIM

Y KCIIOHEHINAJIbHBIN
pOCT.

CioxHbI€ POIEHTHI

PemaTsp 3a1auu ¢ ucnosib3oBaHueM (HopmyJ #-ro YieHa
apuPMETHUECKOIN U T€OMETPUUECKON MPOrPECCUid, CYMMBbI
NEPBBIX 7 YJICHOB.

M300pa:kaTh WieHbI 10CIEI0BATEILHOCTH TOUKAMHU

Ha KOOPJAWHATHOM MIOCKOCTH.

PaccMaTpuBaTh NpuMepsl POLECCOB U ABJIEHMIT

U3 peaNbHON KU3HU, WITIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUECKOU MPOTrpeCCUH, B TEOMETPHUUECKON
IPOrpeccuu; n300paxaTb COOTBETCTBYIOILIUE 3aBUCUMOCTH
rpadudecku.

PemaTh 3agaum, CBsI3aHHbBIE C YHCIOBBIMU
[OCJIEI0BATENbHOCTSIMU, B TOM YHCJIE 33/1a4U U3 peaabHOU
YKU3HH C UCIIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX Ta0OJIHUII, TPAPUIECKOT0 KATBKYJISATOpA U T.I1.).
Pematp 3a7a4n Ha CIIOKHBIE POLICHTHI, B TOM YHUCIIE
3aJla4 U3 PeaIbHON MPAKTUKH (C UCIIOIb30BAaHUEM
KaJIbKYJIATOPA).

3HAKOMMTBCS ¢ UCTOPHEil pa3BUTHS MaTEMATUKU

[ToBTOpeHue, 00001IICHUE,
cHCTeMAaTH3alus 3HaHUM

18

Yuciia v BEIYUCIICHUS
(3amuchk, CpaBHEHHE,
JIEUCTBUS

C ICUCTBUTEILHBIMU
YHCJIaMHM, YHUCI0Bas
npsMast; IPOLICHTHI,
OTHOIIICHUS,
MPOIOPIINH;

OnepupoBaTh NOHATHSMM: MHOKECTBO, ITOJIMHOXKECTBO,
ofepaiy HaJ MHOKECTBaMU; HCN0JIb30BaTh Irpaduueckoe
IPEICTaBIIEHUE MHOXKECTB JJI OMUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUU 334 U3 APYTHUX
y4€OHBIX MMPEAMETOB.

AKTYyaJM3HPOBATH TEPMHHOJIOTHIO H OCHOBHbBIE
AefCcTBHS, CBSI3aHHbIE ¢ YMCJIAMHU: HATYypaJIbHOE YHUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, AETMMOCTb HAaTypallbHbIX




OKpYTJICHHE,
npuOIKEeHNE,

OLICHKA; peIICHHE
TEKCTOBBIX 337124

qucel, IPU3HAKU JE€IUMOCTH, LIEJI0€ YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS U JIeCATUYHAs JPOOH, CTAaHAAPTHBIN BUA
yucia, apupMeTUIeCKU KBaIpaTHbIA KOPEHb.
BbINOJIHATH AeHCTBUS, CPABHUBATH U YIIOPSIA0YMBATH

apu(pMeTHIECKUM quclia, MPEACTABIIATh YKCIa Ha KOOPIMHATHON PSIMOH,
CII0coO0M) OKPYTJISAThH YHCTIA; BHINOJHATH NPUKHIKY U OLEHKY
pe3ybTaTa BEIYUCICHHA.
Pemath TekcTOBBIE 32/1a4M APUPMETHUESCKUM CIIOCOOOM.
PemaTh npakTHYecKue 3a1a41, COJCPIKAIINE TPOICHTHI,
JIOJIH, YaCTH, BHIPAXKAIONINE 3aBUCUMOCTHU: CKOPOCTH —
BpeMsI — PacCTOSTHUE, [IeHA — KOJMYECTBO — CTOUMOCT,
00BeM paboThl — BpeMsl — MPOU3BOIUTEILHOCTh TPY/Ia.
Pa30upaTthb peanbHble )KU3HEHHbIE CUTYallUH,
(opMyJIMpPOBATH UX HA SA3BIKE MATEMATHKH,
HAXOAUTH PEIICHUE, TPUMEHSSI MAaTEMaTHUECKUI ammapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Anrebpanueckue OnepupoBaTh NOHATHSMM: CTETICHb C LEJIBIM
BBIPKCHUS nokaszaTeseM, apupMeTHIECKH KBaJPaTHBIM KOPEHb,
(mpeoOpa3zoBaHue MHOTOWIEH, ainredpandeckas ApoOb, TOXKAECTBO.
anredpanyecKux BbINOJHATH OCHOBHBIE /1€ICTBHA: BBIIIOJIHATH PACUEThI
BbIpa)KECHUH, no ¢popmyiam, mpeodpa3zoBbIBaTh LEJbIE, IPOOHO-
JOIYCTHMBIE paloHa bHBIC BRIPAKCHHSI U BEIPAKEHUS C KOPHIMH,
3HAYCHU) pearn30BbIBaTh Pa3I0KEeHHE MHOTOYICHA HA MHOYKHUTEIH,

B TOM YHCJIE C UCITOJIb30BaHUEM (DOPMYIT pa3HOCTH
KBAJIpaTOB U KBAJIpaTa CYMMBbI U pa3HOCTH; HAXOJIUTh




JIOMYCTUMBIE 3HAYEHUSI IEPEMEHHBIX AJI APOOHO-
palMOHAJIbHBIX BBIPAXKEHUM, KOPHEH.

MopaeanpoBath ¢ TOMOIIBI0 GOPMYJT peaibHbIE POLIECCHI
U SIBJICHUS

OyHKIMU
(moctpoenue,
CBOMCTBA U3YUYEHHBIX
bynxumi;
rpaduueckoe pernieHue
YPaBHEHUH U UX
CUCTEM)

OnepupoBath NOHATHAMU: QYHKLHS, Tpaduk QyHKIUY,
HYyJIA QYHKINH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3paCTaHus, yObIBaHMSI, HAMOOJIbIIIEE

Y HaMEHbBITIee 3HAYCHUS (DYHKITUH.

AHAJIN3UPOBATH, CPABHUBATH, 00CYK1aTh CBOMCTBA
GyHKUUNA, CTPOUTH UX TpadUKu.

OnepupoBaTh NOHATUSIMU: TIPSIMasi MPOTIOPIIMOHATBHOCTD,
oOpaTHast IPOMOPIIMOHATILHOCTh, IMHEWHAsS (PYHKITHUS,
KBajipaTuyHas GyHKIHs, mapadosa, rurnepoora.
Hcnoan3oBarh rpapukm JJ11 ONPEIECICHUS CBOMCTB,
IPOIIECCOB U 3aBUCUMOCTEH, JIJIs pEIIeHNUs 3a7a4 U3 APYTUX
y4eOHBIX MPEAMETOB U peajbHOU KU3HU; MO/IeJINPOBATH

C MOMOIIIbIO TPaUKOB peabHbIC IPOLIECCHI U SBJICHUSI.
BoipaxkaTs popmyiaMu 3aBUCUMOCTH MEXy BETMUYNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«T'’EOMETPHS» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpust kak OOWH M3 OCHOBHBIX Pa3/I€JIOB MIKOJIBHOM MAaTEMATUKH, UMEIOIIUN
CBOCH I1IEeNbI0 O0ECNeUnTh H3yYeHUE CBOMCTB M pa3sMepoB (UTyp, WX OTHOLICHUM
U B3aMMHOE pAaCIOJI0KEHUE, OMUPAETCS Ha JIOTUYECKYIO, JT0KA3aTENbHYIO JIMHUIO.
[leHHOCTh U3Yy4YEHHsI TEOMETPUUM Ha YPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
3aKTIOYACTCS B TOM, YTO OOY4YalOIMMICS YYUTCS TMPOBOJWUTH JIOKA3aTEIbHBIC
pacCyXJIeHHs, CTPOUTHb JIOTUYECKHE YMO3aKJIIOUEHHs, JIOKa3blBaTh HCTUHHbBIC
YTBEPXKIEHUS M CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKIACHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPHU3HAKOB, (POPMYJIHUPOBATH OOpaTHbBIC
YTBEPKICHHUSI.

[lenpto M3ydyeHUS] T€OMETPUU SIBIIAETCS HCMOJb30BAHUE €€ KaK WHCTPYMEHTA
IpU PEIICHUM KaK MaTeMaTH4YeCKUX, TaK W MPAKTUYECKUX 3a/1ad, BCTPEYAIOIIUXCS
B peanbHOU ku3HU. OOyJaronuiicss TOJDKEH HAYYUTHCS OMPEACNATh T€OMETPUIECKYIO
burypy, OMHUCHIBATH CIOBAaMH YEPTEK WM PUCYHOK, HAUTH IUIOMIAJb 3€MEIbLHOIO
y4acTKa, pacCuYuTaTh HEOOXOMUMYIO JITTUHY OMTOBOJIOKOHHOTO Ka0emsi uin Tpedyembie
pa3Mepbl rapaxa Juisi aBToMoOwis. [Ipu pemieHun 3agad MpakTUYECKOrO XapakTepa
0OyyYaloIMiiCst YUYUTCS CTPOUTh MaTEMAaTHUUYECKHUE MOJCNIM PEalbHBIX KU3HEHHBIX
CUTYAIIHi, MPOBOJIUTH BHIYUCIICHUS U OLICHUBATh MOJYyUYEHHBIN pPe3yJIbTar.

BaxxHO momuepKuBaTh CBSI3M TEOMETPHH C JIPYTUMU Y4YEOHBIMU TpeAMETaMH,
MOTHUBHUPOBATh HCIIOJIL30BaTh OMNPEACICHUS T'E€OMETPUUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHUE MOTYUYEHHBIX YMEHUN B (DU3UKE U TEXHUKE. DTH CBSI3H
HauOosiee spko BUAHBI B TeMax «Bektopely», « TpuroHoMeTpuyeckue COOTHOIICHUS,
«Meton koopauHat» u « Teopema I[Tudaropay.

VyeOubii kypc «Il'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pPAa3ZeIibl
conepxanusi: «['eomerpuyeckue GUrypsl 1 UX CBOMCTBaY, «M3MepeHne reoMeTpuIeCcKux
BEIIMUMHY», «JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH», «Bektopwy, «/[BrkeHus
iockoctny, «IIpeodbpazoBanus mogo0us».

OO0miee YMCIO YacoB, PEKOMEHIOBAHHBIX [JIsi HM3yYeHHS Yy4eOHOTO Kypca
«I"'eometpus», — 204 gaca: B 7 kiacce — 68 vacoB (2 yaca B HeJen0), B 8 Kiacce —
68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COAEPKXAHUE OBYYEHMUSA
7 KIIACC

HavanbHbie noHsATHS reoMeTpun. Touka, mpsMasi, OTpe30K, JIyd. YToi. Buasl yrios.
BepTtukanbHble M cMexHbIE YIibl. buccekrpuca yria. JlomaHas, MHOTOYIOJIbHHK.
[TapamienbHOCTh ¥ NEPIEHIUKYISIPHOCTD MPSMBIX.



Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa OceBOM cummerpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C ITOMOIIBIO LUPKYJIS U JUHEWKHU. TpeyronsHuk. Beicora,
MeuaHa, OUCCEeKTpHca, UX CBOMCTBA.

PaBHOOEpEeHHBIN 1 PABHOCTOPOHHMM TPEYroJbHUKU. HepaBeHCTBO TpEyrojbHUKA.

CBoiicTBa M TpHU3HAKH PAaBHOOEAPEHHOTrO TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiICTBa M NPU3HAKU NApaLIeNbHBIX NpsAMbIX. CyMMa YrioB TPEYroOJIbHHKA.
BHeninue yrisl TpeyroyibHHUKA.

[Ipssmoyronbublid  TpeyroabHUK.  CBOMCTBO  MEAUAHBI  MOPSIMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEICHHOM K THUIIOTEHYy3€. lIpu3Haku paBeHCTBA MPSIMOYTOJBHBIX
TPEYTOJIbHUKOB. [IpsSMOYTONIbHBINA TPEYTOJIBHUK C yTIIoM B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHO#, TeopeMa 0 OOJIbIIIEeM yTIIe U OOJBIIeH CTOpoHE TpeyroiabHuKa. [leprnenaukymsap
Y HAKJIOHHAs.

I'eomeTpuueckoe MeCcTo TO4YeK. buccekTpuca yria u CepeIuHHbIN NEPIEHIUKYIIAP
K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>KHOCTb M KpyT, XOpJla U AUAMETP, UX CBOWCTBa. B3auMHoe pacnosioxeHue
OKpy>XHOCTH MW TnpsMou. KacarenpHass M cekymas K OKpPYXHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroj. BnucanHas u onvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yerpipexyronpauku. Ilapamnenorpamm, €ro npu3HAaKM K CBOWCTBA. YacTHbIe
Clly4dau mapauiesiorpaMmoB (MPSMOYTOJIbHUK, pOMO, KBaJIpat), UX MPU3HAKU U CBOKCTBA.
Tpamenusi, paBHOOOKas Tpameuus, €€ CBOWCTBa W mNpu3HakH. [IpsMoyrompHas
Tpanenus.

Merton yaBoenus meauansl. LlentpanbsHas cummerpust. Teopema @aneca u reopema
0 MPONOPUMOHAIBHBIX OTPE3KaX.

CpenHue TuHUM TpeyrojabHUKa U Tpareuuy. L{eHTp Macce TpeyrosibHUKa.

[Tonobue TpeyroabHukoB, Kodhduuuent mnoxodus. I[IpusHakum mogOOUS
TpeyroiabHUKOB. [IpumeHeHue nogo0us npu peueHNH NPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaed reomerpuueckux ¢uryp. @Dopmynbl A IUIOLIAAU
TpeyrojibHUKa, MapajuienorpaMma, pomba u Tpaneuuu. OTHOIIEHHE IUIOMIAAEH
no100HBIX GUTyYp.

Brluncnenne momane TPEYroJbHUKOB W MHOTOYTOJBHHKOB Ha KIIETYAaTOM
Oymare.

Teopema Iludaropa. IIpumenenue teopemsbl [ludaropa mnpu pemieHUU
NPAKTUYECKUX 3a]a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOrO yIjia MpPsSMOYTIOJBbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUroHOMETpHueckue (PyHKUHU YTIIOB
B 30°, 45° 1 60°.



BrnimcaHHble M LEHTpaJNbHBIC YIJIBI, YTOJ MEXKIy KacaTeIbHOM M XOPIOH. YTJIbI
MEXKy XOpJaMH U CeKyIIMMU. BrincaHHbIe M ONIMCaHHbBIC YETHIPEXYTOJIbHUKHU. B3anmuoe
pacrnoyioxkeHue NBYX OKpyxkHocTed. Kacanue okpyxkHocteil. OOmue KacaTenbHbIC
K JIBYM OKPY>KHOCTSIM.

9 KITACC

Cunyc, kocunyc, TanreHc yriaoB otr 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemenne TtpeyrosbHukoB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemienue
MIPAaKTHYECKUX 33/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeob6pazoBanme nmogodus. [Togodrue COOTBETCTBEHHBIX 3JIEMECHTOB.

Teopema 0 MpOU3BEACHUU OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYIIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

Bekrtop, miuHa (MOJysib) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOIOI0KHO
HaIpPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallUu
HaJT BEKTOpaMu. Pa3io)keHHe BEeKTOpa IO JIBYM HEKOJJIMHEAPHBIM BEKTOpPaM.
Koopaunater  BekTopa. CkansipHo€  NPOU3BEICHUE  BEKTOPOB, MPHUMEHEHHE
JUISl HAXOKJICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJMHATHI HA IUIOCKOCTH. YpPaBHEHUS NPSIMONH M OKPYKHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEM M MNpsAMbIX. MeToa KOOpAWMHAT U €ro
IPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpY>KHOCTH. [ pajiycHas u paguaHHasi Mepa
yTJia, BBIYMCIEHUE JITUH OyT OKpy)HOCTeH. [1nomanp kpyra, cekTopa, CerMeHTa.

JIBIDKEHUST TUIOCKOCTM M BHYTPEHHHE cUMMETpuu ¢uryp (deMeHTapHbIe
npeactasnenus). [lapannensHerii nepenoc. [loBopor.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
o0yueHus B 7 Kjacce.

Pacno3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYpPBI, ONPENETATh UX B3aUMHOE
pacmonoxeHne, u300paxkaTb TeoMEeTpudecKkue (GUTyphl, BBINOIHITH UYEPTEKHU
II0 YCJIOBMIO 3aaaud. V3MepsATb nMHEHHBIE W YIVIOBBIE BEIWYMHBL. Pemare 3amaum
Ha BBIYUCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIIOB.

[IpoBouTh rpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B peaIbHON
KHU3HU, Pa3MEPOB NPUPOJIHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THX OOBEKTOB IIO
NOPSIAKY BEITNYUHBI.

CtpouTh 4epTE)RH K TEOMETPUUYECKUM 3a]1a4aM.

ITonp30BaThCsA NMpU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, UCIOJIb30BaTh IPU3HAKU
Y CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHNH 3a/au.



[IpoBOANTH JIOTMYECKUE PACCYXKICHUS C MCIOJIB30BAHUEM TI€OMETPUYECKUX
TEOPEM.

[Tonp30oBaThbCcd  MOpU3HAKAMUA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbLHHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEJACHHON K THUIIOTEHY3€ MNPSMOYTOJBHOIO TPEYrOJbHUKA,
B PEIICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTh mapauiebHOCTh TPSIMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT
C HUMM cekymas. OnpeaensaTh NapalJIeIbHOCTh MNPSMBIX C IOMOIINBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSAMOM.

Pemats 3aaumn Ha Ki1eT4aToM Oymare.

[IpoBOANTH BHIYKMCICHUS M HAXOIUTh YKCIIOBbIC U OYKBEHHBIC 3HAUYCHHS YTJIOB
B TE€OMETPUYECKMX 33/]ayax C MCIOJIb30BAaHUEM CYMMBI VIJIOB TPEYTrOJIbHUKOB
U MHOTOYTOJBHUKOB, CBOWCTB YIJVIOB, OOpa30BaHHBIX TIPU TEPECEUCHUU JBYX
MapaJuIeIbHBIX IPAMBIX CEKYIIEH. PemmaTh MpakTHYecKre 3aJ1a4i Ha HaXO0KICHUE YIJIOB.

Bnagets MOHATMEM TEOMETPUYECKOIO MECTA TOYEK. YMETh ONPEAEIAThH
OMCCEKTPUCY yTJia ¥ CePeANHHBIN MEePIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKHE MeCTa
TOYEK.

DopMyJIMPOBATH OINPEACICHUSI OKPY>XHOCTH W Kpyra, XOpAbl W JUaMETpa
OKPYXXHOCTH, TOJIb30BaThCSI MX CBOMCTBAMH. YMETh NPUMEHITH 3TH CBOMCTBA MPH
pellieHnu 3a1a4.

Brnaners moHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HAXOJIUTh
ee meHTp. Ilonmp3oBaThes dakTaMu O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYTrOJbHHKA
MEPECEKAIOTCS B OJIHOM TOYKE, M O TOM, UTO CEPEIMHHBIE MEPIEHIUKYISPBI K CTOPOHAM
TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Bnagete mnoHATHEM KacaTeNbHOM K OKPYXHOCTH, IIOJIb30BATHCI TEOPEMOM
0 NEPIECHANKYIIPHOCTH KacaTeIbHON U paguyca, MPOBEACHHOIO K TOYKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMHU T€OMETPUUECKHUMHU HEPABEHCTBAMH, ITOHUMAaTh HX
MPAKTUYECKUN CMBICI.

[IpoBOaUTE OCHOBHBIE T€OMETPHUYECKHE ITOCTPOCHUS C IIOMOIIBIO LUPKYJIS U
JIMHEUKU.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl YueOHOTo Kypca K KOHILY
oOyueHust B 8 kiacce.

Pacnio3zHaBaTh OCHOBHBIE BUbI YETHIPEXYTOJbHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
VX CBOMCTBAMHU IPU PEUICHUU F€OMETPUYECKUX 3a]1a4.

[IpumMeHsATh CBOMCTBA TOYKM MEPECEUCHUs] MEMaH TPEyrojbHUKa (IIEHTpa Macc)
B PELICHUH 3a/a4.

Bianerp moHATHEM CpelHEW JMHUU TPEYrOJIbHUKA W TpANEeluu, NPUMEHSATh UX
CBOMCTBA NIpHU pEUICHHH Teomerpuueckux 3anad. l[lomp3oBatbesa teopemon daineca
U TEOPEMOW O TMPONMOPUHOHAIBHBIX OTPE3Kax, MPUMEHATh UX JJISI PELICHUS
MPAKTUYECKUX 3a/1a4.



[IpuMeHsATh NpU3HAKK NOAOOUS TPEYrOJIbHUKOB B PEIIEHUU T'€OMETPUUYECKUX
3a/1a4.

[Tonb3oBaThes  Teopemoit  Iludaropa nmns  pemieHUss TE€OMETPUYECKHX U
npakTU4YecKux 3anad. CTpOUTh MaTEMaTHYECKYH) MOJEIb B NPAKTUYECKUX 3a7adax,
CaMOCTOSITEIILHO POBOAUTD YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JIUHBI.

Bnanerps noHATHAMYU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO yIJia IPSAMOYTOJIBHOTO
TpeyroiapHuka. [lomb30BaTbcsi OSTUMM TOHATUSAMU ISl PELICHUS IPAKTUYECKUX
3a1ay.

Bbruncnate (pa3nuyHbIME - crioco0aMu) IUIOIIAJb TPEYTOJbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX (UTYp (HOJB3YSCh, TZI€ HEOOXOAUMO, KaJdbKynsaTopom). Ilpumensars
IIOJIy4YE€HHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Biianers MOHATHAMU BIMCAHHOIO U LICHTPAJIBHOI'O YIUIA, UCIIOJIB30BATH TEOPEMBI
O BIIMCAHHBIX YIVIaX, YIVIAX MEXIY XOpJaMHU (CEKYIIMMH) U yIJIe MEXAY KacaTelabHOU
Y XOpJOM IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bianerp mNOHATHEM ONKMCAHHOTO YETBHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA
OIIMCAHHOI'O YETBIPEXYTrOJIbHUKA [IPU PELICHUU 3a/a4.

IIprMeHATh OTy4YEHHbIE 3HaHUS Ha IPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOJEIU
UL 3a7a4  PEAIbHOW JKU3HM U IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUSA
C TpPUMEHEHHEM TOAOOMS U TPUTOHOMETpUM (MONB3YACh, TA€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

[IpenMeTHbIe pe3yibTaThl OCBOCHHSA MPOTpaMMbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

3HaTh TPUTOHOMETpUUYECKUE (YHKIIMU OCTPBHIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pa3UYHBIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pPElIeHHuEe MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (C NOMOUIBIO KaldbKyJsTOpa) [JIMHBI U YTJIbI
JUISl HETaOTMYHBIX 3HAUEHUH.

[Tonb3oBaThes (popmylnamMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  [UJII HAaXOXKACHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUECKUMHU
BEJTUYMHAMU.

Hcrnonb30oBaTh TEOpEMbl CHHYCOB M KOCHUHYCOB IS HAXOXKICHUS Pa3IUUYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEIICHUE TPEYTOJbHUKOBY), TPUMEHSTh UX MPU PEUICHUU
reOMETPUYECKUX 3a/ad.

Brnanets moHsTHSIMU TIpeoOpa3oBaHus TMOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX uryp. [lomp30BaThCsi CBOWCTBAMH MOAOOUS MPOU3BOILHBIX (QUTYDP, YMETh
BBIYUCIIATH JJIMHBI K HAXOAUTH YIJIbl Y MOJIOOHBIX Guryp. [IpuMeHsTh cBOMCTBA MO100Us
B TNPAKTUYECKUX 3aJadyax. YMETb MPUBOAWTH MPUMEPHl TOJOOHBIX  (QUTYD
B OKPYXaloIlleM MUpE.

[Tonp30BaThCs TEOpEeMaMH O MPOU3BEACHUU OTPE3KOB XOPi, O MPOU3BEIACHUU
OTPE3KOB CEKYUIUX, O KBaJIpaTe KacaTeIbHOM.



[Tonb30BaThCs BEKTOpaMH, MOHUMATh WX F€OMETPUUYECKUN U (PU3MUECKUl CMBICI,
OPUMEHATh MX B PELICHUM TEeOMETpUYeCKUX U (usnueckux 3aznad. llpumensars
CKIIIPHOE NPOU3BEIECHUE BEKTOPOB ISl HAXO0KICHHUS UIMH U YIJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTH €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUUECKUX 3a7ad.

BiiageTs NOHATHAMH NPABUIBHOIO MHOTOYT'OJIBHHMKA, JUIMHBI OKPY’KHOCTH, JUIMHBI
YT OKPY>KHOCTH M PaJuaHHOM Mephbl yIJIa, YMETh BBIYUCIIATH IUIOIAAL KPyTra U €ro
yacteil. [[puMeHsITh MOJyYeHHbIE YMEHHS B PAKTUUYECKUX 3a7a4ax.

Haxonutek ocu (M1 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHKEHUSI IJIOCKOCTH
B IIPOCTEUILNX CIIy4asX.

IIpuMeHSTh OyYEHHBIEC 3HAHUS Ha IPAKTUKE — CTPOUTh MaTEMAaTUYECKAE MOJECIIN
JUISL  3a7a4  peajbHOM JKM3HM W NIPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS
C IPUMEHEHUEM NoJ00HUs M TPUTOHOMETPUYECKHX (yHKUUN (TOJB3YySCh, THE
HE0OXO0IUMO, KATbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |[KonumdectBo OcHoBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH O0YUYAOIIUXCSI
(Temsl) Kypca 4acoB COACPIKAHUE
[Ipocrenme 14 [Ipocreimue DopMyJIMPOBATH OCHOBHBIC ITOHATHUS U OIPEICIICHHUS.
reoMeTpudecKkue GUrypsbl u F€OMETPUYECKUE Pacno3naBaTh U3ydeHHbIE T€OMETPUUECKUE (PUTYPHI,
WX CBOMCTBA. M3mepeHue OOBEKTHI. onpeaeJATh UX B3aMMHOE PaCOJIOKEHUE, BHINOJHATH
FEOMETPUYECKUX BEJIUYNH MHOroyronbHUuK, YEpTEXK MO YCIOBHIO 3aJaUU.
JIOMaHasl. IIpoBoauTh NpOCTENIINE TOCTPOEHHUS C TOMOILBIO IUPKYJIS

CmexHbIe U
BEPTUKAJIbHBIC YTIIbI.
Pa6ota

C IPOCTEUITUMHU
YepTeKaMH.
N3mepeHnune TMHEeMHbBIX
1 YTJIOBBIX BEJIUYUH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

Y JIMHEUKH.

N3mepsaTh TMHENHHBIE U YTI0BbIE BEIUYHHBI T€OMETPUYECKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpeneasith «Ha ria3» pa3Mepbl peaJbHbIX 00BEKTOB,
NPOBOAUTH rPyOyI0 OLIEHKY UX Pa3MEpPOB.

PemaTp 3a1aun Ha BHIYMCIICHHE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTe 3a1a4 Ha B3aMMHOE PaCIIOIOKEHUE
reoMeTpudecKux puryp.

IIpoBoauTh KJIaCCUPHUKALIUIO YTIIOB, BBIYMCIATH
JIMHENHBIE U YTIIOBBIE BEJIMYNHBI, IPOBOIAUTH
HEO0OXOIMMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMHUTBCS C HCTOPHUE pa3BUTHUSI TEOMETPUU

TpeyroyibHUKN

22

IToHsiTHE O paBHBIX
TPEYTOJbHUKAX

Pacno3naBaTh napbl paBHbIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM ITPU3HAKOB).




U TIEPBUYHbBIC
NpeICTaBICHHUS

0 paBHBIX (purypax.
Tpu npusHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Tpu3naku

paBEHCTBA
IPSIMOYTOIBHBIX
TPEYTrOJIbHUKOB.
CBONCTBO M€TNAHBI
MPSMOYTOJIBHOTO
TPEYroJIbHUKA,
MIPOBEICHHOU

K TUIIOTEHY3E.
PaBHoOeapeHHbIC

Y PaBHOCTOPOHHHE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
PaBHOOEAPEHHOTO
TPEYroJbHUKA.
Hepasencraa

B T€OMETPHUH.
[IpsAMOyTOJIbHBINM
TPEYTOJIBHUK C YTIIOM

B 30w

BoIiBoauTh ClieICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
DopMyJIMPOBATH OINPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSMOYTOJILHOT0, pAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJbHUKA; CEPEIMHHOTO NEPIECHINKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

@opmyIUpPOBATH CBOMCTBA M MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CrtpouTs 4epTexu, pemarThb 3aJa494 C IOMOILBIO
HAaX0XJICHUS! PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsTH IPU3HAKY PABEHCTBA MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 33/1a4ax.

Hcnoab3oBath IUGPOBLIE pECYPCHI AJIA UCCIeT0BAHUSA
CBOWCTB M3y4aeMbIX (HUryp.

3HAKOMHTBHCS € MCTOPHUEI Pa3BUTHUS TEOMETPUU




[TapajutenbHbIE IPSMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapannensHbie
MpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexamue,
COOTBETCTBEHHBIE

Y OJTHOCTOPOHHUE
YTJIbI, 00pa30BaHHbIE
IIPU NIEPECECYEHUN
napajuIeIbHbIX
OPSIMBIX CEKYLIEH).
[Tpu3Hak
MapajuIeIbHOCTH
IPSIMBIX Yepe3
PaBEHCTBO PAaCCTOSAHUMI
OT TOYEK OJHOU
MPSAMOM 10 BTOPOM
IIPSAMOM.

CyMmMa yTiioB
TPEYTOJIbHUKA.
Bueninue yrisl
TPEYroJbHUKA

@opMyIHPOBATH NOHATHE MAPAIIIETBHBIX IPSIMBIX,
HAXOJUTh IIPAKTUYECKUE IPUMEPBI.

N3yuarts cBOICTBA yIiI0B, 00pa30BaHHBIX MTPH NEPECCUCHUH
NapaJlJIeNbHBIX IPSIMBIX CEKYLICH.

IIpoBoauTh 10Ka3aTEILCTBA NAPAUIEIBHOCTH IBYX
HPSIMBIX C IOMOILBIO YTJIOB, 00pa30BaHHBIX MPU MEPECCUCHUN
OTUX MPAMBIX TPETHEU MPSIMOM.

BopI4ucasiTh CyMMy yIJIOB TPEYTOJIBHAKA U MHOTOYTOJIBHHKA.
Haxoautp uncnoBbie 1 OyKBEHHBIC 3HAUECHUS YTIIOB

B F€OMETPUYECKUX 3a]1a4axX C UCIIOIb30BAaHUEM TEOPEM

0 CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMMTBHCS C MCTOPHUEH PAa3BUTHUS T€OMETPUU

OKpY>KHOCTb U KpYT.
['eomeTpuueckue
IOCTPOEHUS

14

OKpyXHOCTB, X0pJ1a
U IUaMETP UX
CBOMCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpy>KHOCTb,

DopMyJIMPOBATH ONIPeAeJIeHUs. OKPYKHOCTH, XOP/IbI,
JIMAMETPa U KacaTeIbHOU K OKPYKHOCTH.

HN3yyaTh ux CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarhb, B TOM YHCIIE HCMOJB3Ys U pPOBBIE
pecypchl: OKPYKHOCTh, BHIUCAHHYIO B YTOJ; HEHTP
OKPYKHOCTH, BIIUCAHHOM B YTOJI; PABEHCTBO OTPE3KOB




BIIMCaHHAas B yIOJL.
[Tonsitue o I'MT,
IIPUMEHEHNE

B 33/a4ax.
buccexrpuca

Y CEpEINHHBIN
NEPIICHIUKYIIAP

KaK F€OMETPUYECKUE
MECTa TOYEK.
OKpY’KHOCTb,
OMMCAHHAs OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHUK.
IIpocreimue

3a/1a4u

Ha IIOCTPOEHNE

KACaTeJIbHBIX.
HUcnoab3oBatb metox I MT miis nokazarenscTBa TeOpeM

0 MepeceyeHuu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momouipo I'MT.

OBJageBaTh NOHATHUSIMH BIIVCAHHOU M OITMCAHHOU
OKPY>KHOCTEHN TPEYTrOJIbHUKA, HAXOAUThb LIEHTPHI 3TUX
OKPY’KHOCTEH.

PemiaTh OCHOBHBIC 32124 HA MOCTPOEHHUE: yIJia, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPIEHANKYIISIPA JAHHOIO OTPE3Ka;
IPSAMOM, TPOXOJALIEN YEPE3 JaHHYIO TOUKY

U TIEPIICHIUKYJIIPHON TaHHOMW TIPSIMOIA; OUCCEKTPUCHI
JTAHHOTO YTJIA; TPEYTOJIbHUKOB 110 PA3JIUYHBIM 3JIEMEHTaM.
3HAKOMHMTBHCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH

[ToBTOpEHue, 00001IeHIE 4 [ToBTOpEHME Pematsb 3a1a4u Ha MOBTOPEHUE, UIUTIOCTPUPYIOIIKE CBSI3U
3HAHUU 1 000011IeHNE MEXKY Pa3IMYHbIMU YACTSIMU Kypca

OCHOBHBIX OHATUI

U METOJIOB Kypca

7 xnacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KIIACC

Haumenosanue paznena | Konugectso OcHoBHOE OCHOBHBIE BUJIbI ACATENBHOCTH O0YUYaIOIIUXCS
(Temnl) Kypca 4acoB COZEepIKaAHUE

UeThIpeXyroJIbHUKA 12 [Tapamnenorpamm, ero | M300paskars M HAXOAUTH HA YEPTEKAX
NIPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacrtHble cityyan DopMyJHPOBATH ONpeIeIeHU: ITapaJIeIorpaMMma,
napajuieIorpaMmmMoB OpsIMOYTOJIbHUKA, poMOa, KBaJpara, Tpaneuuu, paBHOOOKOM
(MpAMOYTOJIbHUK, Tparenuu, NpssMOyroJbHON TpaneunH.
poMO, KBajpar), ux Jloka3bIBaTh M UCI0JIb30BATH NPU PEUICHUU 32124
IIPU3HAKU M CBOWMCTBA. | MPU3HAKHU M CBOMCTBA: apajlieIorpaMmma,
Tpanerusi. MPSIMOYTOJIbHHKA, poMOa, KBaapara, Tpareinuu, paBHOOOKOM
PaBHoOOKast Tparnenuu, NpsaMOyroJbHON TpaneunH.
Y IIPSIMOYTOJIBHAS IIpuMeHATH MeTOA YABOEHHUS MEANAHBI TPEYTOJIbHHKA.
Tpanenuu. Hcnoab3oBaTh 1iu(poBbIC peCypChl Jis UCCIICI0BAHUS
Meton yaBoeHHS CBOMCTB M3y4aeMbIX QUTYD.
MEUAHBI. 3HAKOMMTBHCS C MCTOPHUE Pa3BUTHS T€OMETPUU
LlenTpanbhHas
CUMMETPUS

Teopema Paneca u Teopema 15 Teopema @aneca IIpoBoaAMTH MOCTPOEHMS C TOMOIIBIO HUPKYJIS U IMHENKHU

0 IPONOPIIMOHATIBHBIX U TeopeMa C UCInoJib30BaHue TeopeMsl Daneca u TeoOpeMsl

OTpe3Kax, MoJgo0HbIe
TPEYTOJIBLHUKA

O IIPOTIOPITUOHATIBHBIX
OTpe3Kax.

Cpennsig nuHuA
TPEYroJIbHUKA.
Tpanenus, ee cpenHss

O IPONOPUHUOHAIIBHBIX OTPE3KAX, CTPOMTH YETBEPTHIN
MPOMOPUHUOHAIBHBINA OTPE3OK.

IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO METUAHBI
TPEYTroJIbHUKA EPECEKAIOTCA B OJHOM TOUKE, U HAXOAUTH
CBSI3b C LICHTPOM MAacCC, HAXOJAUTh OTHOIIEHHUE, B KOTOPOM




JINHUSL.

MCAHAaHbI ACIIATCA TOYKOH MX MMCPECCUCHMA.

[TponoprimoHanbHbIC HaxoauTb 1o100HBIC TPEYTOILHUKH HAa TOTOBBIX YEPTEIKAX
OTPE3KHU. C YKa3aHHEM COOTBETCTBYIOUIUX MPU3HAKOB MO100USI.
LenTp macc PemaTsh 3a1a4u Ha 10J0OOHBIE TPEYTOIBHUKHU C TIOMOIIHIO
B TPEYTOJIbHUKE. CaMOCTOSITEIILHOTO MOCTPOEHUS YEPTEKEN U HAXOKACHUS
[TonoOHbIE MOJ00HBIX TPEYTOJIbHUKOB.
TPEYTOJIbHUKHU. IIpoBoauTHL NOKAa3aTENBCTBA C UCIIOJIB30BAaHUEM
Tpu npuzHaka MPU3HAKOB MOJ00MUS.
nojio0us Jloka3bIBaTh TpU MPU3HAKA TI0JI00MS TPEYTOJIHHUKOB.
TPEYTOJIbHUKOB. IIpuMeHATH MOTYyYEHHBIC 3HAHUS TTPU PEIICHUN
[Ipumenenue r€OMETPUYECKUX U MPAKTUUYECKUX 3a]au.
no1o0us 3HAKOMMTBHCS C MCTOPHUE Pa3BUTHS T€OMETPUHI
IPU PEIICHUN
MPaKTUYECKUX 3a7a4
[Inomans. Haxoxoenue 14 CBolicTBa IUIOLIAIEN OBianeBaTh NEPBUYHBIMU MPEACTABIEHUAMH 00 00TICH
I0MIACH TPEyTOJIbHUKOB reOMETPUUECKUX TEOpUH IIJI0IA U (Mepbl), GOPMYJIUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (PUTYp. dburyp. TLJIOIIA/IH, BBISICHSITh UX HATJISIIHBINA CMBICII.
[Tnomanu mogoOHbBIX PUTYp DopMyibl BoiBoauTh hopmyIibl TUIOMIAAN TApaJIeIorpaMma,
JUTS TITOIIAIA TPEYTOJIbHUKA, Tpaneuu u3 GopMyJIbl TIOIIAIN
TPEYTOJIbHUKA, MPSAMOYTOJIbHHKA (KBaJpaTa).
napajuienorpamma, BoiBoauTh GOpMyIIBI MJIOMIATN BBITYKIOTO
Tparneuu. YETHIPEXYTOJIbHUKA YEPE3 IUArOHaM U YTOJI MKy HUMHU.
Brrancienne HaxoauTs riomaan Guryp, n300pa>keHHbBIX Ha KJIETYATOU

[UIOMIAIEN CIOKHBIX
duryp.

OyMmare, HCIOJIb30BaTh paz0oueHue GUrypsl HA YaCTH
U JI0CTPaWBaHHUE.




[Tnomaau puryp

Ha KJIeT4aToi Oymare.
ITnomiaau mogoOHBIX
duryp.

3agaun

C MIPaAKTUYECKUM
COJIEp’KaHUEM.
Pemenue 3amau

C MIOMOIIIBIO0 METOIA

Pa30upaTs npuMepbI UCIIOJIb30BAHUS BCIOMOTaTEIbHOM
IJIOIIA/IN JIJIsl PEUICHUS T€OMETPUUYECKUX 3aay.
HaxoauTts miomaay nogo0HbIX GUryp.

Bb14ucJasaTh miIonaau pa3iniyHbIX MHOTOYTOJIBHBIX (QUTYD.
Pemath 3a1aum Ha 1JI0IA/Ib C MPAKTUYECKUM
coJiepKaHuEM

BCIIOMOTaTEIIbHON
IUIOIIA/IN

Teopema [Tudaropa 10 Teopema [Tudaropa, Hoxa3zbiBaTh Teopemy I[ludaropa, ncnoab3oBarth e

Y Hayaja TPUrOHOMETPUU ee IpUMEHEHHE. B MPAKTUYECKUX BBIYUCIICHUSX.
Ornpenenenue DopMyJTHUPOBATH OINIPEECICHUS TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX | (PYHKIIMI OCTPOTO yTiia, MPOBEPATH UX KOPPEKTHOCTD.
GyHKIUH OCTPOro BbIBOAUTH TPUTOHOMETPUUECKHUE COOTHOLIEHHUS
yTila IPsIMOYT'OJIBHOTO | B MPSIMOYTOJILHOM TPEYTOJbHUKE.
TPEYTOJIbHUKA, HccaenoBaTb COOTHOIIEHUSI MEXKY CTOPOHAMU
TPUTOHOMETPUYECKHUE | B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriiaMu B 45° u 45°;
COOTHOILLICHUSA 30° u 60°.
B PSIMOYTOJILHOM Hcnoab3zoBath (OpMyIibl IPUBEICHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKJIECTBO JIJIsI HAXOXKACHUS
OcHoBHOE COOTHOIIIEHUIN MEKTy TPUTOHOMETPUUECKUMHU (DYHKITUSIMHU
TPUTOHOMETPUUYECKOE | Pa3IMYHBIX OCTPHIX YIJIOB.
TOX]I€CTBO IIpyMeHATH NOTyYEHHBIE 3HAHNS U YMEHHUS [IPU PEILICHUN

MPaKTUYECKUX 3a]1a4.
3HAKOMUTBHCS C HCTOPHUE pa3BUTHUSI TEOMETPUN




YTbI B OKPY’KHOCTH.
Briucannble 1 onmvcaHHbIE
YETHIPEXYTOJIbHUKHY.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannsie

Y LICHTPaJIbHbIC
YIJIbI, YTOJI
MEKTY
KacaTeJIbHON

U XOPIOM.

VYribsl Mexy
XOpJlaMu

Y CEKYILIUMMU.
Bnucannsie

1 OITMCAHHBIC
YETHIPEXYTOJIbHUKH,
UX MIPU3HAKU

U CBOMCTBA.
[TpumeHnenue 3Tux
CBOMCTB

MIpU PELUICHUU
F€OMETPUUYECKUX
3aJ1a4.

B3aumnoe
pacCoJIOKEHUE
JIBYX OKPY>KHOCTEM,
oOrue
KacaTeJbHbIC.
Kacanue
OKPY>KHOCTEN

DopMyJIHPOBATH OCHOBHBIE ONPEIEIICHHUS], CBSI3aHHBIC

C yrJlamH B Kpyre (BIUCaHHBIN YroJl, HEHTPAIbHBINA yro).
HaxoauTs BIMCaHHBIE YIJIbl, OTUPAIOLINECS HA OAHY AYTY,
BbIYHMCJIATH YIUIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIILHOM YIJIE.

HccnenoBathb, B TOM UKCie ¢ TOMOUIBIO ITU(PPOBHIX
pecypcoB, BIIMCAHHbBIE U ONMUCAHHBIC YETHIPEX YT OJILHUKH,
BbIBOJAUTH UX CBOMCTBA U IIPU3HAKHU.

Hcnonp30BaTh 5TH CBOKWCTBA U IPU3HAKU [IPU PELICHUU
3a1a4




YACOB I10 ITPOTPAMME

[ToBTOpEHME, 0000IIICHUE 4 [ToBTOpEHUE PemaTh 3a1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUN OCHOBHBIX MOHATHH M | MEXKIY Pa3IMYHBIMH YacTSIMH Kypca

METOJIOB KYpPCOB

7 1 8 KJaccoB,

000011IeHNE 3HAHUH
OBHLIEE KOJIMYECTBO 68




9 KITACC

MeTpuueckue
COOTHOILICHUS
B OKPYXHOCTH

0 mpeoOpa3oBaHUU
10JTO0HSL.
COOTBETCTBEHHBIC
9JIEMEHTHI TOJ00HBIX
duryp.

Teopema

0 TIPOU3BEACHUH
OTPE3KOB XOP,
TeopemMa

Haumenosanue paznena | KomuuecTtso OcHoBHOE OcHOBHBIE BU/JIbI J€ATEIBHOCTH O0YYAIOIIHUXCS
(Templ) Kypca 4acoB COZIEpIKAHUE

Tpuronomerpus. Teopembl 16 Onpenenenue D®opmMyIHPOBATH ONpeAeJeHUsl TPUTOHOMETPUUECKUX

KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIHMM TYIbIX U MPSIMBIX yTJIOB.

Pelienre TpeyroibHUKOB ¢yHkuumit yrinos ot Ofn | BeIBOAUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180#w. dopMyisl (c pannycoM ONMCAaHHOW OKPYKHOCTH).
PUBEICHUS. BeiBoauTh opMyJibl VI BBIYUCICHHUSA II0IIAEH
Teopema KOCUHYCOB, ¢ HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TEOpEMa CHHYCOB. IUIOLIAAMN TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI M YTOJl MEXK]TLY
Pemenue HUMH, HopMyJIa MIOMIAAN YEThIPEXYTOJIbHUKA YepPe3 €To
TPEYTrOJIbHHUKOB. JUArOHaJIU M YToJl MeXIY HUMH).
[TpakTrueckoe PemiaThb TpeyroapHUKMU.
IpUMEHEHHE PemaTh npakTuyecKre 3a1a4u, CBOISIINECS
JIOKa3aHHBIX TEOPEM K HaXOXKJECHUIO PA3IIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue nogo0us. 10 [TonsiTne OcBauBaTh NOHSITHE TPEOOPA30BaHNUS TOI00NUS.

HccnenoBath OTHOIIEHNE JIMHEHHBIX AJIEMEHTOB (pUTYp
IpHU peoOpa30BaHUU TIOI00MSI.

Haxoauts npumMepsl noao0us B OKpyKarouiei
JEeUCTBUTEIIHOCTH.

BbIBOAUTH METpHUYECKHE COOTHOILIEHUSI MEXKIY OTpE3KaMu
XOp, CEKYIIUX U KacaTeIbHBIX C UCIIOJIb30BaHUEM
BITMCAHHBIX YTJIOB M MOAOOHBIX TPEYTOILHUKOB.

PemaTh reoMeTpuiecKkue 3aja4M 1 3aJ1a4M U3 peanibHOU
’KU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB




O IIPOU3BENCHUU
OTPE3KOB CEKYIIUX,
TeOopeMa O KBaapare
KacaTeJIbHOM.
[Ipumenenne

B PECIICHUU
F€OMETPUYECKHUX
3aja4

Bexropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOpPOB,
YMHOKEHUE BEKTOPa
Ha YHUCJIO.
Ou3nYeCKuil

Y TEOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BexkTopa
0 IByM
HEKOJUTMHEApHbBIM
BEKTOpPAM.
Koopaunatsr
BEKTOpa.

CxanmsapHoe
IIPOU3BEACHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAMPABICHHBIE OTPE3KU,
HCCJIe10BaTh reoMeTpuuecKkuil (mepeMerieHue)

1 (pU3UYECKUH (CHIa) CMBICIIBI BEKTOPOB.

3HaTh onpeaeaeHusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUSI BEKTOpaA HA YUCII0, HCCJIeI0BATH
reOMETPUYECKUN U PUINYECKUI CMBICIIBI 3TUX OTIEPALIHA.
Pemath reoMeTpuuecKue 3aa4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaIsIpHOE TPOU3BEACHUE BEKTOPOB,
BBIBOJAMTH €TI0 OCHOBHBIE CBOMCTBA.

BoruucjasaTs cyMMy, pa3HOCTb U CKISIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATH CKAIIPHOE NPOU3BEICHUE ISl HAXOXKACHUS
JUTH U YTJIOB




IIPUMEHEHUE
JUIS1 HAXOXKJICHUS
JUIMH U YTJIOB.
Pemenue 3anau

C IIOMOILBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
JUIS PELLICHUS 3a/1a4

107635097

JlexkapTOBBI KOOPAUHATHI 9 JlekapTOBBI OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI

Ha IJIOCKOCTHU KOOPAUHATBI TOUEK KOOPJAHWHAT, I€KaPTOBBIX KOOPJIAUHAT TOUYKH.
Ha IUIOCKOCTH. BpiBOAUTHL ypaBHEHHE NPSIMOU U OKPYKHOCTH.
YpaBHEHUE NIPAMO. BoiaeasiTh MOJHBIN KBAaIpaT I HAXO0XKICHUS LIEHTPa
YpaBHeHuE U paguyca OKPY>KHOCTH I10 €€ YPaBHEHHIO.
OKPY’KHOCTH. PemiaTe 3a1a4M Ha HAX0XKICHUE TOYEK
Koopaunatel Touek [epeceyeHus MPSMBIX U OKPYKHOCTEH C IIOMOLIBIO METO1A
NIEPECEUCHHUS KOOpPJHHAT.
OKPY>KHOCTH Hcnonb3oBaTh CBOMCTBA yriaoBOro ko3 uimenta npsmoit
U TIPSIMOMA. IIPY PELICHUU 3a/1a4, JUIsl ONPEACIIEHUs PACTIONIOKEHUS
Meron koopauHaT IIPSAMOM.
IIPU PEIICHUU IIpyuMeHsATH KOOPAMHATHI IPU PELICHUN
TF€OMETPUYECKHUX r€OMETPUYECKUX U NTPAKTUYECKUX 3a/1ad,
3a1a4, MPAKTUYECKUX | JJISI IOCTPOCHUS MATEMATUYECKUX MOJIEIIEN
3a1a4y peanbHbIX 33734 («METOJI KOOPAUHATY).

Moab30BaThCs 17151 TOCTPOEHUS U UCCIIEIOBAHUN

1M poBBIMU pecypcamu.
3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHUS TEOMETPUN




[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
J{miHa OKpyKHOCTH

Y TUJIOIIA/Ib KpyTa.
Brrancienue momanen

[IpaBusibHBIE
MHOTOYTOJIbHUKH.
Yucno =. Jlnnna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pannannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

DopMyJIHPOBATH ONPEACICHUE TIPABUIIBHBIX
MHOT'OyT'OJIbHUKOB, HAXOAUTH UX JJIEMEHTBHI.
IMoab30BaThLCA MOHATHUEM JITTUHBI OKPYKHOCTH, BBEJICHHBIM
C IOMOIIIBIO MPABUIBHBIX MHOTOYTOJIbHUKOB, ONIPeaeJIATh
YHUCIIO &, JUIMHY AYTH U paJUaHHYI0 MEPY yTJa.
IIpoBoauTH MEepexoa OT paAuaHHON MEPBI yTIIa

K TPalyCHOW 1 Ha00OPOT.

OnpenesassTh 11011316 KpyTa.

BoiBoauts popmy.inl (B rpagyCHOM U palaHHON MEpe)
JUISL JTMH JTyT, TUIOIIAJAEH CEKTOPOB U CETMEHTOB.
BoruucjasaTs mwiomnanu Guryp, BKIFOYAOITUX JJIEMEHTHI
OKPY>XHOCTH (KpyTa).

HaxoauTs miomaam B 3ajlayax peajibHOU KU3HU

JIBH>KEHUS TIIIOCKOCTH

ITonsiTue o ABMKEHUU
IUIOCKOCTH.
[TapannenpHbIi
IIEPEHOC, IOBOPOT
[Ipumenenue

IIPU PELIECHUH 33]1a4

Pa30upars npuMepsl, WILUTFOCTPUPYIOIIUE TOHATHS
JIBUKCHMSL.

DopMyJIHPOBATH OIIPEACIEHUS NAPALIEIBHOIO IEPEHOCA,
IOBOPOTa U OCEBOM CUMMETPUHU.

BbIBOAUTH X CBOWCTBA, HAXOAUTH HETIOBUKHBIE
TOYKHU.

HaxoauTh EHTPBI ¥ OCH CUMMETPHUM MMPOCTENUIINX
uryp.

IIpuMeHATHL napauIeIbHbIA IEPEHOC U CHUMMETPUIO
IIpU pelIeHUU TeOMETPUYECKUX 3a1a4 (pa3ouparhb
MIPUMEPHI).

Hcenmoab3oBaTh 7151 NIOCTPOEHHUS U UCCIIEA0BAHUIN
u(dpoBbIE pecypchbl




[ToBTOpeHue, 00001ICHUE,
cUCTeMaTH3alysl 3HAaHUU

[ToBTOpEHUE
OCHOBHBIX IOHSATHI

Y METOJI0B KypCOB
7-9 Ki1accos,
o0o0rieHne

Y CUCTEMATHU3aLMs
3HaHuil. [Ipocreimme
F€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
FEOMETPUYECKHUX
BEJINYMH.
TpeyrosbHUKH.
[TapannensHbie

Y [IEPIICHIUKYJISIPHBIE
psiMBbIE.
OKpY>KHOCTb U KpYT.
I'eomerpuyeckue
IOCTPOEHUS. Y TJIbI

B OKPYKHOCTH.
Bniucannsie

Y ONIMCAaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas

U OKPY’KHOCTb.

OnepupoBathb noHATUSIMU: (DUTypa, TOUKA, IPsIMAast, yroi,
MHOTOYTOJIBHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
TPEYTOJIBHUKH, IPSIMOYTOJIBHBIN TPEYTOJIBHUK, MENAHA,
OuCceKTpHca U BbICOTa TPEYTroJdbHUKA, TapayieIorpamM,
pOMO, IPSAMOYTOJIBHUK, KBAaIpaT, TPANEUUs; OKPYKHOCTb,
KacaTesbHas; paBEHCTBO U No00ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJUIEIIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEKTY NPSIMBIMH, CAMMETPHUSI OTHOCUTEIIBHO
TOYKHU U NPSMOW; IJIMHA, PACCTOSIHHUE, BEIMYMHA YTJa,
IJIOIA /b, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEpUMETPa U ILIOIIAAN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH Y TUIOIIAN KPyTa,
o0bema MpsIMOYTOJILHOTO Mapaljiesienumneaa.
OnepupoBarh NOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; MCIOJIb30BATh 3TU MOHITHUS

JUTSl IPE/ICTABJIEHUS JAHHBIX U PEUIEHUA 3aa4, B TOM YHCIIE
U3 IpYyTUX YYEOHBIX MPEIMETOB.

Pemath 3a1aum Ha TOBTOPEHUE OCHOBHBIX TTOHSATHU,
WJUTIOCTPALIAIO CBA3EN MEXIY PA3JIMYHBIMU YaCTSIMHU Kypca.
BriOupaTh MeToa 11 pelieHus 3aa4u.

Pemathb 3a/1a4u 13 NOBCETHEBHOM KU3HU




YeThIpeXyroJIbHUKH.
Brincannbie

Y ONMCAHHbIE
YEThIPEXYTOJIbHUKHU.
Teopema ITudaropa
Y Hayasa
TPUTOHOMETPHH.
Pentenne oOmmx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanms
MJIOCKOCTH.
JIBmwxenus. [Togobue.
Cummerpust.
[Lnomans.
Brrancienune
rroranei. I mommaagn
oTI00HBIX GUTYP.
JlexapToBbl
KOOPJIMHATHI

Ha IJIOCKOCTH.
Bekropsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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PABOYASA TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpemeHHOM 1H(pPOBOM MHUpE BEPOSITHOCTh M CTATHUCTHKA MPUOOPETAIOT BCE
OOJBIITYIO 3HAYMMOCTH, KaK C TOYKU 3pEHUS MPAKTHUECKUX MPUIOKECHHM, TaK U UX POJIH
B 00pa3oBaHNM, HEOOXOJUMOM KaKIOMY ueloBeKy. Bo3pacrtaer umcno mpodeccuid,
Opy OBJAJEHUM KOTOPBIMH Tpedyercs xopolass 0Oa3oBas MOArOTOBKA B 00JiacTu
BEPOSITHOCTU U CTATHCTHKH, TaKasi MOJMOTOBKA BakKHA VISl MPOAOHKEHUST 00pa3oBaHus
Y JIJTS yCIEITHON PO EeCCHOHATEHON Kaphephl.

Kaxxapiii yenoBek MOCTOSHHO IPUHUMAET PEIICHUSI HA OCHOBE UMEIOIUXCS Y HErO
JaHHBIX. A 17 00OCHOBAaHHOTO TPUHSTHS PELIEHUS B YCIOBUSX HEAOCTAaTKa WU
n30bITKa WHPOPMAMK HEOOXOAMMO B TOM YHCIE XOpOmio CchHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO T03TOMY OCTPO BCTajla HEOOXOIUMOCTh COPMUPOBATH Y O0YUAIOIIUXCS
(YHKIIMOHATIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0O B CeOsl B KauecTBE HEOTHbEMJIEMOM
COCTaBIISIIONICH yMEHHE BOCIPUHUMATh M KPUTHYECKU aHAIW3UPOBATh WH(OpMAIHIO,
MPEICTABIICHHYIO B PA3IMUHBIX (pOpMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX
pEabHBIX TPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOJIUTH TMPOCTEUIINE BEPOSTHOCTHBIC
pacuerTsl.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMH NpHHIMIAMU cOopa, aHaau3a u
NPEICTaBICHUS MJAaHHBIX W3 Pa3NudHbIX cdep JKU3HM O00IIecTBa M TOCyAapcTBa
npuoOmaeT oO0ydaromuxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHM3aluu I1epebopa W TOACYETa YHcia
BApUAHTOB, B TOM 4YHCJIE B NPUKIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maer mMareMaTthdeckuii (yHIaAMEHT s (HOPMHUPOBAHMSI KOMIIETCHITUH B
obnactu WHPOPMATUKA W NHQPPOBBIX TexHOJNOTUN. [lpu W3ydYeHHWH CTaTUCTUKH U
BEPOSATHOCTU OOOTalIatoTCsl MPEACTaBICHUS OOYyYaroIIUXCs O COBPEMEHHOM KapTHHE
MHUpPa U METOJaxX €ro UCCleqoBaHus, (GOPMUPYETCS MOHUMAHHUE POJIM CTAaTUCTHUKU Kak
UCTOYHMKA COIMAIbHO 3HAYMMOW HMHPOPMALMM UM  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOT'O MBILIUICHHUS.

B cooTBeTcTBUM ¢ JAaHHBIMH LEISIMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO Kypca
«BepoATHOCTb U CTaTUCTHUKA» OCHOBHOI'O 0011IeT0 00pa30BaHus BbIIEIEHBI CIIETYIOLIUE
cozepxkaTelbHO-MeTonuecke JuHuu: «[lpeacraBienne NaHHBIX U OMUCATEIbHAs
CTaTUCTUKa», «BeposTHOCTHY, «DneMeHThl KOMOWHATOpPUKW», «BBeaeHue B TEOpHIO
rpadoBy.

Conepxanune nunuu «lIperncraBieHne AaHHBIX M ONUCATENbHAsT CTAaTHCTHUKA»
CIY>KUT OCHOBOW isi (hOpMUPOBAHUSI HABBIKOB PabOTHI ¢ MH(MOpPMALMEl: OT YTEHUS
U UHTEpHpeTanuu HHPOpMalUU, TMPEACTABICHHOW B TaONMuIaX, Ha aUarpaMmax M
rpadukax, A0 cOopa, MpEeACTAaBICHUS U aHAIW3a JAHHBIX C HCIOJIb30BaHHEM



CTATUCTUYECKUX XapaKTEPUCTHK CpeIHUX U pacceuBaHus. Pabortas ¢ gaHHBIMH,
oOyyaromuecsi ydarcsi CUMTBIBAaTh W MHTEPHOPETUPOBATh JaHHBIC, BBIJBUTATh,
apryMEHTUPOBATh U KPUTHUKOBATH MTPOCTEHIITNE TUIIOTE3bI, PA3MBIIIUIATH HaJl (DaKTOpamH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OLIEHUBAaThb WX BIHUSHUE HAa PacCMaTpUBAEMBbIE
BEJIMYMHBI U TIPOIIECCHI.

NHTyUTHBHOE TPEACTAaBICHHE O CIy4YallHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAEHLNUHW CTAaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOW JUISl U3Y4YEHUS
TEOpHUU BeposiTHOCTEN. boibilioe 3HaueHue UMEIOT TPaKTUUECKUE 3a/1aHusl, B YACTHOCTU
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMH.

[TonsaTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBAONo00us CIIyd4aliHOrO COOBITHS.
[Ipu uzyuennu yyebHOro Kypca oO0ydarouecs: 3HaKOMATCS C MPOCTEUIIMMU METOIaMU
BBIYUCJIEHUS BEPOSITHOCTEN B CIy4YallHBIX 3KCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HUCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHM, TO3BOJISIONIUMU CTaBUTh
U peliath 0oJiee CIOXKHbIE 3a/1auu. B yueOHbIN Kypc BXOAAT HayaJIbHBIEC MPEJCTaBICHUS
0 CIIy4alHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOydYarouuxcs
C MHOXKECTBAMH M OCHOBHBIMH OTNEpPAIMSMH HAJ] MHOKECTBAMH, PACCMATPUBAIOTCS
npuUMepbl MPUMEHEHUs [JIs PEIICHUs 3a/lady, a TakXKe HCIOJIb30BaHUS B JPYTrUx
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc « BeposITHOCT M CTaTUCTUKAY, B KOTOPHIN
BXoAAT pasnensl: «lIpencraBieHue [JaHHBIX W ONMCATENbHAsA CTAaTUCTHUKA»,
«BeposaTHOCThY, «DNeMeHThl KOMOMHATOPUKNY, «BBelieHre B Teopuro rpadony.

OO6miee YMCIO YacoB, PEKOMEHIOBAHHBIX [UJIi M3y4YeHHUs Y4eOHOTro Kypca
«BepostHOoCTh U cTtaTucTHKa», — 102 4vaca: B 7 kiacce — 34 yaca (1 yac B Heneno),
B 8 kiacce — 34 yaca (1 gac B Hefeno), B 9 knacce — 34 yaca (1 gac B Hezenio).

COIAEPKAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenre JaHHBIX B BUJE TaOMUL, AUarpamm, rpaukoB. 3arnodHEHHE
Ta0JIUIl, YTEHHE U MOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Urenue tpaduKOB peanpHBIX MporeccoB. M3prnedenne wHpOpManud U3 AWarpamMmm
¥ TaOJIML, UCIIOJIb30BAaHUE U UHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTaTHCTUKA: cCpeaHee apudMeTHdeckoe, MeauaHa, pa3Max,
HauOOJIbIIIEe ¥ HAMMEHBITIEe 3HAUCHUS Habopa YUCIIOBBIX JaHHBIX. [[puMepsI cirydaitHoM
U3MEHYUBOCTH.

CrnydaifHbIi SKCTIEPUMEHT (OTBIT) U CIy4daiiHoe coObITHE. BeposTHOCTH M yacToTa.
Ponb MaioBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepimna, pedbpo. Crenenpb BepiuHbl. Yucno pedbep u cyMMapHasi CTENEHb
BepunH. [Ipencrasnenue o ca3Hoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xox



rpada (diepoB nyTh). IlpeacraBineHre 00 opueHTUPOBaHHOM Tpade. Perienue 3aqau
C TIOMOIIEI0 TPpadoB.

8 KITIACC

[IpeacraBnenue JaHHBIX B BUE TaOJIHLI, JUarpaMM, rpauKoB.

MHO0XK€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Onepanuy HaJ MHOKECTBAMMU:
o0ObeuHEeHue, mnepecevyeHue, aononHeHre. CBoWCTBAa onepauuid HaJl MHOXKECTBAMM:
NIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEAEIUTENBHOE, BKIOUeHus. Mcnoibp3oBanue
rpa@uyUecKkoro NpPeACTaBICHUS MHOXKECTB JUISi OMNMCAHUS pPEaJbHbIX IPOLECCOB
Y SIBIICHU, IPYU PELLICHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHbIX. Jlucrnepcuss W CTaHOApPTHOE OTKJIOHEHHE
YHICIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHusl.

DneMeHTapHbIe COOBITHS ciaydaiHoro omnbita. Ciydaiibie coObITHs. BepositTHocTH
coObITUid. OMBITBI C PaBHOBO3MOXXKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMHU. CiydyalHbIN
BbIOOp. CBS3b MEXKAY MaJIOBEPOSITHBIMU M MPAKTUYECKU JIOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBa JEPEBHEB: E€IMHCTBEHHOCTHh ITyTH, CYLIECTBOBAHUE BHUCSYECH
BEPIIMHBI, CBSI3b MEXIY YHMCIOM BEpIIMH M uuciioM pebdep. [IpaBuio yMHOKeHUS.
Pemienue 3aau ¢ momoibio rpados.

[IpotuBomnomnoxueie coObiTus. Juarpamma Ditnepa. OO0beMHEHNE U TIEPECEUCHUE
coObiTuii. HecoBmecTHble cOObITHSA. DOpMyna CIOKEHHUS BEPOSATHOCTEH. YciaoBHas
BepossTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwiTusi. IlpencraBinenue
JKCIIEpUMEHTa B BHUJAE JepeBa. PemleHne 3a7ady Ha HaxXOXKIEHUE BEPOATHOCTEH
C MIOMOIIIBIO JIEpeBa CIyYalHOr0 IKCIEPUMEHTA, JUarpaMmm Jilepa.

9 KITIACC

[IpencraBnenrie MaHHBIX B BHUJE TAONUIl, AUarpaMM, rpaukoB, UHTEPIPETAIUSI
JMaHHBIX. UTeHHe U mocTpoeHue Tadaull, AuarpamMmm, rpa@ukoB 1Mo peaabHbIM JaHHBIM.

[TepectanoBku u ¢daktopuan. CodeTaHwss W YUCIO COYETAaHWUW. TpEyroJbHHUK
[Tackans. Pemienue 3aiay ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BeposATHOCTh. CiyuyallHblii BbIOOp TOYKM U3  (QUTYpHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex n Heymada. Cepust HCOBITAaHUMM 10 nepBoro ycmexa. Cepus
ucnbiTanuii bepuymnu. BepostHocT coObITHI B cepun UCTIBITaHUN bepHyum.

CnyvailHag BeJIWYMHA W paCOpElENIeHHEe BepoOATHOCTEW. MaremaTudeckoe
oxuaanve u aucrepcus. [Ipumepbl MAaTEMAaTHYECKOTO OKHUAAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYECHHUS BEIMYUHBL. MaTeMaTUueCKOe OKHUAAHUE U JUCIIEPCUS CIyYalHOU
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUM UCTIBITAHUN bepHymy.

[TonsiThe 0 3aKoHE OONBITUX UKcel. M3MepeHne BEpOATHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaueHne 3aKoHa OOJBIINX YHUCEN B MPUPOJIE U OOIIECTRE.



INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
o0yueHnus B 7 Kiaacce.

Yurate wuH(OpMaLMIO, TNPEACTABICHHYI0 B TaOiauIax, Ha Jauarpammax,
IPEICTABIISITh TaHHBIE B BUJE TAOIUI], CTPOUTD IUArPaMMBI (CTOJIOMKOBBIE (CTOJIOUATHIC)
U KPYrOBbI€) 10 MACCUBAM 3HAYCHHM.

OnuckIBaTh U UHTEPIPETUPOBATH PEATbHBIE YUCIOBBIE JIaHHBIE, MPECTABICHHBIE
B TaOJIMIIaX, HA AMAarpamMmax, rpadukax.

Hcrnonb30BaTh AJI1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apudmeTrnueckoe, MeuaHa, HauoOJIbIlIEE U HAMMEHbIIEE 3HAUCHUS, pa3MaXx.

WNmeTh nipesicTaBieHre O CIy4ailHOM M3MEHYMBOCTH Ha PUMEPax LEeH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHHE O CTATUCTUYECKOMN
YCTOUYHUBOCTH.

[IpeameTHbIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl YY4E€OHOro Kypca K KOHILY
oOydeHus B 8 kiacce.

W3Bnekats 1 npeoOpa3oBbIBaTh UHPOPMALIKIO, TIPEICTABICHHYIO B BHUE TaOJUII,
TuarpaMm, TpauKoB, IPEICTABIATH JaHHBIC B BUE TaOIUI, TUarpamMmm, rpaduKoB.

OnuchIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKHUX MTOKa3aTeIe: CpeHUX 3HAUCHU I
U MEp paccerBaHus (pa3Max, AUCIEPCUs U CTaHJAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOTHl YHCIIOBBIX 3HAYEHHH W YaCTOTHI COOBITHUH, B TOM YHCIIE
1o pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHU.

Haxonute BEpOSITHOCTH CIy4allHBIX COOBITHM B OIBITAaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCIIE B OTIBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonb3oBaTh rpaduueckue MOMACIU: JIEPEBO CIyYalHOrO JKCIIEPUMEHTA,
qyarpaMMbl DWiiepa, YucioBas mpsamast.

OnepupoBaTh MOHATHUSAMU: MHOKECTBO, MOJIMHOKECTBO, BBINOJHATH OIEpPAINU
HaJl MHOXKECTBaMU: 00bEIMHEHHE, TIEPECCUCHHE, JOTOTHEHUE, TEPEUUCISTh dJIEMEHTHI
MHO€ECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeAcTaBICHUE MHOXKECTB M CBSI3€M MEXIYy HUMHU
JUISl ONIMCaHMs MPOLIECCOB U SIBJICHUM, B TOM YHUCJE MPU PELICHHUM 3a]ay U3 APYTUX
y4eOHBIX MTPEMETOB U KYPCOB.

[IpeameTHBIC pE3yJbTAaTHl OCBOCHUS TMPOTPAMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 Kjacce.

N3Bnekate U mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHUJE TaONuWIl, nuarpamm, TrpadukoB, MPEACTABISATh JAaHHBIE B BUJC
Ta0JINILL, JUarpaMm, rpapuKoB.



Pemate 3amaum  OpraHuM30BaHHBIM  MEpe0OpPOM  BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKH JIJII MACCUBOB YHMCIIOBBIX JIAHHBIX,
B TOM YMCJIE CPEJHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

Haxonute 4acTOThl 3HAYE€HUW M YACTOTHI COOBITHSA, B TOM YHCIE TOJB3YSChH
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUMN 1 HAOIIOCHUH.

Haxonuth BeposITHOCTH CIy4alHBIX COOBITUN B M3yYEHHBIX OMBITaX, B TOM YHCIIC
B OIBITaX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITHUSMH, B CEPUSX HCIBITAHUM
JI0 TIEPBOTO yCIIEXa, B CEPUSAX UCHBITAaHUN bepHyiu.

HNmeTh npencTaBiieHUE O CIIy4allHON BEJIMUYUHE U O PACTIPEACICHUN BEPOSATHOCTEM.

NmMeth mipeAcTaBiI€HHE O 3aKOHE OOJBIIMX YHCEl KaKk O MPOSIBICHUU

3aKOHOMEPHOCTH B CIy9allHOW W3MEHYMUBOCTH U O POJIM 3aKOHA OONBIIHNX YHUCEI

B IIpUPO/IC 1 0OIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmMenoBanue paznena |Konudectso OcHoOBHOE coziepkaHue OCHOBHBIE BUJIbI IEATEIBHOCTH 00Yy4aIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBineHue qaHHBIX 7 [IpencraBnenue JaHHBIX OcBauBartb CI0CO0BI IIPEICTABICHUS

B Ta0Onunax. [Ipakruueckue
BBIYUCJICHUS M0 TAOJIUYHBIM
nanHbIM. M3BiieueHue

Y UHTEpIIpeTaIus
TaOJUYHBIX TAHHBIX.
[Ipaktrnueckas pabota
«Tabmuiiby.

['paduueckoe
MPECTaBICHUE JaHHBIX

B BHJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOYATHIX)
nuarpamm. Utenue u
MIOCTPOCHUE AUATPAMM.
[Tpumepsl nemorpadrueckux
Jarpamm.

[IpakTrueckas pabora
«narpammbny

CTaTHUCTUYICCKUX JIAHHBIX M YHCIOBBIX MACCHBOB

C TIOMOIIIBIO TAOJIUIT U TUATPAMM C UCTIOJIb30BAaHUEM
aKTyaJIbHBIX U BAXHBIX JIAHHBIX (IeMorpauieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIIJICHHOM

M CEITbCKOXO3SIMICTBEHHOM MPOTYKIINH,
OOIIECTBEHHBIE U TIPUPOJTHBIC SBJICHUA).

N3yuaTh MeTOabI pabOTHI ¢ TAOTUYHBIMU

U rpaUIeCKUMU MPEICTABICHUSIMHU TaHHBIX

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB B X0J1€
NPaKTHYECKUX padoT

OmnucareibHas CTaTUCTHUKA

Yucnossie HaOopbl. CpenHee
apudmernueckoe.

OcBauBaTh NOHSATHSA: YUCIOBOU HAOOP, Mepa
LHEHTPaJIbHOM TEHAEHIMU (Mepa LIEeHTpa), B TOM YHCIIe




MenaunaHna yrciioBoro Habopa.

Y CcTONUMBOCTS MEUAHBI.
[IpakTrueckas pabora
«Cpennue 3HaUCHUS».
Hawnbonbiiee 1 HauMeHbIIIee

3HAYCHUS YHUCIIOBOT0 HAbopa.

Pasmax

cpenHee apuMeTHIECKOE, MEIUaHa.

OnuchIBaTh CTATUCTUIECKUEC TAHHBIC C TTOMOIIIHIO
CpemHero apu(MeTHIECKOTO U MENaHBbI.

Pemars 3agaum.

HN3yyaTh cBOMCTBA CPEIHNX, B TOM YHUCIIE

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB, B XO/I€
IPAKTUYECKUX PadoT.

OcBauBaTh NOHATHSA: HaUOOJIbIIIEE U HAUMEHBIIIEE
3HAYCHUS YMCIIOBOTO MacCUBa, pa3Max.

PemaTh 3a1a4u Ha BHIOOP crioco0a onmucaHus
JAHHBIX B COOTBETCTBUU C TIPUPOJION JaHHBIX

U TISJISIMU FICCIICTOBAHUS

CiyyaifHast ©3MEHYHUBOCTD

CnyvaitHas ”3BMEHUYUBOCTh
(mpumepsl). Yactora
3HAYEHHUI B MACCUBE
naHHbIX. [ pynmupoBka.
I'ucrorpammei.
[Ipaktruueckas pabota
«CnyyaliHasi UBMEHYUBOCTb)»

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUM B MAaCCHUBE
JAHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOTPAMMA.
CTpouTh 1 AaHAJIU3MPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOAXOIAIINN 1IAr TPYNIHPOBKHU.
OcBauBaTthb rpaguyecKkre npeacTaBIeHUs pa3HbIX
BHJIOB CIIy4ailHOW U3MEHYMBOCTH, B TOM UUCJIC

C TIOMOTIIBIO IU(PPOBBIX PECYPCOB, B XOI€
PaKTHYECKON pabOThI

Bsenenue B Teopuio rpados

['pad, Bepimna, pedpo.
IIpencrasienue 3amauu

c nomoIieko rpada. CteneHpb
(BaJICHTHOCTB) BEPIIMHBI.
Yucno pedep u cymmapHast

OcBauBaTh NoOHATHS: Tpad, BepunHa rpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIIUHBI), IIETh

U IUKJL.

OcBauBaThb NOHATHSA: ITYTh B rpade, SUIEPOB MyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.




CTereHb BepiiuH. [lenb

u uuki. [Iyts B rpade.
[IpencraBinenue o CBA3HOCTH
rpada. O6xox rpada
(2ii51EpOB MyTh).
[IpencraBnenue

00 OPUEHTUPOBAHHBIX

rpadax

Pemath 3a1a4m Ha IOUCK CyMMBI CTETIEHEN BEPLINH
rpada, Ha mouck ooxoxaa rpada, Ha MOUCK MyTen

B OPUEHTUPOBAHHBIX Irpadax.

OcBauBaTh c10CO0BI IPECTABICHUS 3a7a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSTHOCTEH, IPYTUX
IPEIMETOB C MOMOUIbIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHUE TN, (YHKIIMOHATLHBIC
COOTBETCTBHS) Ha IPUMeEpax

BeposaTHocTh 1 yacToTa
CIIy4aifHOTO COOBITHS

Ciy4aiiHbIi ONBIT

U CIy4ailHOE COOBITHE.
BeposatHocTh 1 yacToTa
coObITus. Posb
MaJIOBEPOSITHBIX

Y TIPaAKTUYECKH TOCTOBEPHBIX
COOBITHI B IPUPOJIE

u B obmectBe. MoHeTa

U UTPaATbHASI KOCTh B TCOPHH
BEPOSTHOCTEM.
[IpakTrueckas pabora
«YacToTa BeIMaIeHUsI OpIIay

OcBauBaTh NOHATHUSA: CIIYYaWHBIA OIIBIT

U ClIy4aitHoe COOBITHE, MAJIOBEPOSITHOE

U TIPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4UMOCTH MAJIOBEPOSTHBIX COOBITHIA

B MIPUPOJIC U OOIIECTBE HA BAXKHBIX MPUMEpPaX
(aBapuu, HECUACTHBIE CIIy4Yau, 3alIUTA IEPCOHATBHOMN
uH(opMaiuu, nepeaada JaHHbBIX ).

N3y4aTh posib KJIACCUYECKUX BEPOSTHOCTHBIX
Mojenel (MOHeTa, urpajibHas KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0uroaaTh U M3y4aTh 4acTOTY COOBITHI B IIPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIBIO IUPPOBBIX
PECYpPCOB, B X0OJI€ IPAKTUYECKON pabOThI

O0600meHue,
cucTeMaTH3anus 3HaHUU

[IpencraBnenue JaHHBIX.
OmnucarenbHast CTATUCTUKA.
BeposATHOCTS CilydaliHOTO
COOBITHS

IToBTOPATH N3y4YEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

Pemats 3aga4u Ha NPEACTABICHUE U OMTUCAHUE
JTAHHBIX C IOMOIIBIO U3YYEHHBIX XapPAKTEPUCTHK.




O0cy:ka1aTh NpUMepPbI CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX
CIIy4alHBIX COOBITHI, X POJIK B IPUPOJIE U KU3HU
YeJI0BEKa

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




8 KIIACC

HaumenoBanue paznena |[KomnuectBo OCHOBHOE COJIEpKaHUE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB

[loBTOpEHue Kypca 4 [IpencraBienye TaHHBIX. I1oBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY

7 knacca OmnucarenbHasi CTAaTUCTHKA. 3HAHUU.
CnyyaiiHas U3MEHUUBOCTb. Pemathb 3agaum Ha nIpeCTaBICHUE U ONUCAHUE
CpenHue 4uciioBOro Habopa. | JAaHHBIX C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Crnydaiinpie COOBITHS. Pemartsb 3a1a4u Ha NpeJICTaBICHUE TPYIITUPOBAHHBIX
BeposaTHOCTH 1 4acTOTHI. JAHHBIX U OMKHCAHUE CIYy4YalHOW N3MEHUYUBOCTH.
Knaccuueckue Mmoaenu Pemartsb 3agaum Ha ONpe/ICICHUE YaCTOThI
TEOPUU BEPOSTHOCTEH: CIIy4ailHBIX COOBITUH, 00CYXKICHUE TPUMEPOB
MOHETa 1 UTpaJIbHast KOCTh CITy4alHbIX COOBITHI, MAJIOBEPOSTHBIX

U MPAKTHYECKH JOCTOBEPHBIX CIIyYaHBIX COOBITUH,
UX POJIY B IPUPOJIE U )KU3HU YEJIOBEKA

OnuncarenbHas CTATUCTHKA. 4 Otkionenus. Jlucnepcus OcBauBaTh NOHATHSA: TUCIIEPCHS U CTAHIAPTHOE
PaccenBanue naHHbIX YHCI0BOrO Habopa. OTKJIOHEHUE, UCIIOJIb30BaTh 3TH XAPAKTEPUCTUKHU
CraHgapTHOE OTKIIOHEHUE JUISl OITMCAHUSl pPAaCCEUBAHUSI TAHHBIX.
YHCI0BOrO Habopa. BbiaBuraTh runore3bl 00 OTCYTCTBUH WU HATMYUU
JlnarpaMMBbl paccenBaHus CBSA3U 110 AUarpaMmaM pacCEeUBaHUs.

CTpOHTL AuarpaMmbl PaCCCUBAHUA 110 HMCIOIITUMCA
JaHHBIM, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTCpA

MHuoxxecTBa 4 MHO0XeCTBO, IIOAMHOKECTBO. OcBauBaTh NOHATHSA: MHOKECTBO, DJIEMECHT
Onepauuu MHO>KECTBA, ITOJMHOKECTBO.




HaJT MHOKECTBAMHU:
o0beIMHEHHE, TIepeceUeHue,
JIOTIOJTHEHHE.

CaoiicTBa onepanuit

HaJl MHOXKECTBAMHU:
IIEPEMECTUTENBHOE,
COUeTaTeILHOE,
pacmpeeuTenbHOE,
BKJTFOUCHMSI.

['padmueckoe
IIPEJICTaBICHHUE

MHOXECTB

BoInoJHATH Onepanuu HajJ MHOXECTBaAMU:
o0beIlMHEHNnE, IepeceueHre, T0NOJTHEHHE.
Hcnonb30BaTh CBOKCTBA: IEPEMECTUTENIBHOE,
coueTaTeabHOE, paclpeAeIUTEIbHOE, BKIIIOUCHHUS.
Hcnoan3oBath rpaduyeckoe npeicTaBlieHue
MHOECTB MPH OMHUCAHUU PEATbHBIX MPOIECCOB

U SIBJICHUH, TIPU PEIICHUH 3aa4 U3 APYTUX YU4eOHBIX
MIPEAMETOB U KYpCOB

BeposaTHOCTB ClTydaiiHOro
COOBITHS

DneMeHTapHbIE COOBITHS.
Cnyyaitabie cOOBITHS.
brnaronpusitcrByromnme
AJIEMEHTapPHBIE COOBITHUSI.
BepostHOCTH COOBITHIA.
OMBITHI C PABHOBO3MOYXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMH.
Cnyualinbiii BBIOOD.
[IpakTrnueckas padora
«OMBITHI

C PaBHOBO3MO>XHBIMH
AJIIeMEHTapPHBIMH
COOBITUSIMIDY

OcBauBaTh NOHATHS: dJIECMECHTaAPHOE COOBITHE,
CIIydyaiiHO€ COOBITHE KaK COBOKYITHOCTb
0JIarONPUSATCTBYIOIIUX DJIIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXKHBIC dJIECMEHTAPHBIC COOBITHSI.
PemiaTe 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHI TIO BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUH
CJIy4YalHOTO OIIBITA.

PemiaTe 3a1a4u Ha BBIYUCIICHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMU, B TOM YHCJIE

C ITIOMOIIIBIO KOMITBIOTEPA.

IIpoBoaANTH U M3Yy4YaTh ONBITHI

C PABHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU




(C UCTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEM,
JIPYTHUX MOJIeJIeH) B X0OJI€ MPAKTUYECKON padOThI

Bsenenne B Teopuio rpados

JepeBo. CBoiicTBa aepeBa:
CIMHCTBEHHOCTH ITyTH,
CYILIECTBOBAHUE BUCSYEN
BEPIIIMHBI, CBSI3b MEKIY
YUCJIOM BEPIIUH U YUCIIOM
pebep. [IpaBuno ymHOX)EHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 0e3 IuKIia,
BUCsYas BeplInHa (JIUCT), BETBb J€peBa, MyTh

B JIEpEBE, AUAMETP JEPEBA.

HN3yuarh cBONCTBA I€pEBA: CYIIECTBOBAHHUE BUCSYEH
BEPIINHBI, EAUHCTBEHHOCTh IIyTH MEXKY IBYMS
BEpLIMHAMHU, CBSI3b MEK/ly YMCIIOM BEPIIMH U YUCIOM
peoep.

Pemarhb 3a1a44 Ha IOUCK Y IEPEUMCIICHUE ITYTEU
B JiepeBe, OlpeIeJIieHIe YUCIia BEPIIH WK pedep
B JIepeBe, 00X01 OMHAPHOTO JEpeBa, B TOM YHUCIIE

C IPUMEHEHHEM MPAaBUJIa YMHOKECHHUSI

CirygaiiHbIe COOBITHS

[IpoTrBOMIONIOKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHEeHNe U IEpeCeUeHUe
coobiTuil. HecoBmecTHbIE
coObITusi. ®opmyina
CJI0’KEHUSI BEPOSATHOCTEM.
IIpaBuiI0 yMHOXEHMs
BEPOSITHOCTEM.

VYciioBHasA BEPOSTHOCTb.
HesaBucumele coObITHS.
[Ipencrasienue

OcBauBaTh NOHATHSA: B3aUMHO IPOTUBOMOJIOKHBIE
COOBITHS, OTIepallUK HaJl COOBITUSIMU, OOBEAMHEHNE
U TIepeceueHue COObITUH, Aruarpamma Jiiniepa
(Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIE
COOBITHSI.

H3yuyaTh TeopeMbl O BEPOATHOCTH O0BETUHEHUS
JBYX COOBITHH ((hOPMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
PemaTh 3a1a4u, B TOM YHCle TEKCTOBbBIE 3a/]a4UH
Ha OTpeJIeICHUE BEPOATHOCTEN O0BEMHEHUS U
nepeceyeHust COObITUM € TTOMOIIIBIO YUCIOBOM
npsiMoit, Auarpamm Diiepa, GopMyIIbl CIIOKEHUS




CITy4aifHOTO DKCIIEpPUMEHTA
B BUJIC JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUAIIO YMHOXKECHUS
BEPOSITHOCTEH, YCIIOBHASI BEPOSITHOCTh, HE3aBUCUMBIC
COOBITHS JIEPEBO CIYyYANHOTO OMBITA.

N3yuaTthb cBoiicTBa (OmpeiesieHNs ) HE3aBUCUMBIX
COOBITHH.

PemiaTe 3a1a4u Ha ONPEICIICHUE U UCTIOJIb30BAHUE
HE3aBHUCHUMBIX COOBITHH.

PemiaTh 3a1a4m Ha NOMCK BEPOSITHOCTEM, B TOM
YHUCJIe YCIOBHBIX, C UCTI0JIb30BAaHUEM JIEPEBA
CJIy4alHOTO OIbITA

O060061meHue,
cUcTeMaTH3anus 3HAaHUU

[IpencraBienne JaHHBIX.
OmnucarenbHasi CTATUCTUKA.
['padri. BeposiTHOCTH
CIIy4ailHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKHU

IIoBTOPATHL N3yUYEHHOE U BLICTPANBATH CUCTEMY
3HAHUU.

Pemartsb 3agaum Ha nIpeCTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIIbIO U3YYEHHBIX XapaKTCPUCTHK.
Pemartsb 3agaum ¢ npuMeHeHueM rpados.

Pemartsb 3agaum Ha HaX0XXJICHUE BEPOSTHOCTU
CIIy4aliHOT'O COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.
Pemats 3aga4u Ha HAX0XKIECHUE BEPOSTHOCTEU
O0OBEAMHEHUS U ITepeceyeHus! COOBITHIA, B TOM YHCIIE
HE3aBHUCHMBIX, C UCIIOJIb30BaHUEM Irpad)UueCKUX
MPEJICTABICHHUMN U JEPEBA CIYUYANHOTO OIbITA.
Pemarthb 3a1a4u Ha IepeUrCICHUE KOMOUHAIIUIMA
(4nclia nepecTaHoBOK, YUCIIA COYETAHUM ),




Ha HAXOXKIACHHUC BepOHTHOCTeﬁ COOBITHH
C IPUMCHCHHUECM KOM6I/IHaTOpI/IKI/I, B TOM 4HHUCJIC
C UCIIOJIB30BAHUCM TPCYTI'OJIbHHUKA Ilackans

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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9 KITACC

8 Kjacca

OmmcareiibHast CTATUCTHAKA.
Omnepaniuu HaJ COOBITUSIMU.
He3aBucumocTs cOOBITHI

HaumenoBanue pazaena |(KomnuectBo OCHOBHOE COJIepKaHUE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 [IpencraBienue qaHHBIX. I[MoBTOPATH N3YyYEHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.

Pemars 3a1aum Ha IPEICTABJICHUE U OMTUCAHUE
JTAaHHBIX.

Pemars 3apa4u Ha HAX0KJAECHUE BEPOATHOCTEU
00BbEIMHEHUS U IEPECEUCHUS COOBITHI, B TOM YHCTIE
HE3aBUCHUMBIX, C UCMOJIb30BaHUEM IrpaUueCcKux
MIPEJICTABICHUI U J€pEBA CIIYUYaHOTO OIbITA.
Pemathb 3a1a4u Ha IepeUYHCIICHUE KOMONHAIIHMA
(4nclia mepecTaHoBOK, YUCIIa COUCTAHUM),

Ha HaXOXKJIEHUE BEPOSTHOCTEU COOBITUI

C MPUMEHEHUEM KOMOMHATOPHUKH, B TOM YHUCIIC

C UCIIOJIb30BaHUEM TpeyrojbHuka [lackans

DJIeMEHThl KOMOUHATOPUKHU

IIepectanoBku. @akTopua.

Coueranus 1 4YUCIO
coueTaHuil. TpeyroapHUK
[Tackans. [IpakTnueckas
pabota «Bbruncienue
BEPOSITHOCTEMN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOEHHUSI, yIOPSAI0OUYCHHAsI Tapa, TPOMKa 00BEKTOB,
NepecTaHOBKa, (paKTOpUai YUCia, COUeTaHUe, YUCIIO
COUYETaHUM, TpeyroubHuK [lackas.

PemaTe 3a1a4u Ha IEpEUMCIICHUE YIIOPSAJOYECHHBIX
nap, TPOEK, IEPEUUCICHUE IIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB PA3JINYHBIX MHOXKECTB.




KOMOMHATOPHBIX (DYHKITUN
ANEKTPOHHBIX TAOIUI»

PemaTh 3a1a4u Ha IPUMEHEHUE YKCIIa COYETAaHUN

B anreOpe (COKpalleHHOEe YMHOKEeHHE, OMHOM
HrroTona).

Pematsh, npuMeHsist KOMOMHATOPHKY, 3a7a4U

Ha BBIYMCIICHHUE BEPOSATHOCTEH, B TOM YHCIIE C TOMOLIBIO
AIEKTPOHHBIX Ta0IHI] B XO€ MPAKTUUYECKON pabOThI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomerpruueckas
BEpOSITHOCTh. CiIydailHbIN
BBIOOD TOYKU U3 (DUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSATHOCTH.
PemiaTe 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTEN

B OIIbITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

W3 MHOTOYTOJIbHUKA, KPyra, OTpe3Ka WU TyTH
OKPYHOCTH, YACJIIOBOTO MPOMEXKYTKA

HcnibiTanus bepuyiu

UcnbiTanue. Ycnex

u Heynada. Cepus
WCTIBITAHUH 10 TIEPBOTO
ycnexa. Mcnibiranust
bepuymnu. BepositHocTn

COOBITHI B CEpUU UCTIBITAHUN

bepnymum. [Ipaktuueckas
pabora «VcnpiTanus
bepnymm»

OcBauBaTh IOHATHS: HCIIBITAHUE, IIEMEHTAPHOE
cOOBITHE B UCTIBITAHUU (YCIIEX U HEyJaua), Cepust
UCIIBITAHUM, HACTYIUIEHUE IIEPBOTO yCIexa
(Heynaum), cepust ucnibITaHuii bepryiu.

Pemate 3aga4u Ha HAX0XKJACHNUE BEPOATHOCTEN
COOBITHI B CEpUU UCTIBITAHUH JI0 IIEPBOTO yCIexa,
B TOM YHCJI€ C IPUMEHEHHEM (POPMYJIbl CyMMBI
F€OMETPUUECKOU POTPECCHUM.

Pemate 3aga4u Ha HAX0XKIACHNUE BEPOATHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepnyium, Ha HaX0XAECHUE BEPOATHOCTU
OIIPEAEICHHOI0 YHCJIA YCIEXOB B CEPUU UCIIBITAHUN
bepnyinu.

H3yuyarsb B X0/1€ NPaAaKTHYECKOH padoTHhlI,




B TOM UHCJIE C TOMOIIBIO IIU(PPOBBIX PECYpPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepuymm

Ciy4aiiHas BeJIMYAHA

CinyyaiiHasi BETUYMHA

U pacrpeaeicHue
BEPOSITHOCTEM.
MaremaTndeckoe OxKuIaHne
Y JACTEPCHU CIIy4aliHOMN
BEJIMUYUHBL. [[prmMepsl
MaTeMaTH4YECKOTr0 OKUIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJIMYMHBI.

[TonsiTue o 3aKkoHE OOIBIINX
yuceln. Ismepenue
BEPOSTHOCTEN C MMOMOULIBIO
yacToT. [[pumenenue 3akoHa
OOJIBIINUX YHUCE

OcBouTH MOHATHSL: CITyYaliHAas BEJIMYNHA, 3HAYCHUE
CIIy4ailHOW BEJIMYMHBI, pACIIpECICHUE
BEPOSITHOCTEM.

N3yuatb 1 00CyXAaTHh IPUMEPHI AUCKPETHBIX

Y HEMPEPHIBHBIX CIyYalHbBIX BEJIMUUH (POCT, BEC
YeJI0BEKa, YUCICHHOCTDh HACEJIEHUS], IPyrue
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(Opocanre MOHETBI, UTPATBLHON KOCTH, CO CITy4alHBIM
BBIOOPOM H T. I1.).

OcBauBaThb NOHATHSA: MATEMATUYECKOE 0KUIAHUE
CIIy4allHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEIHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHOM BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO Habopa.

PemiaTh 3a1a4m Ha BEIYMCIICHUE MATEMATUYECKOTO
OKUJAHUS U JUCTIEPCUU TUCKPETHOU CIIy4aliHON
BEJINYMHBI 10 3aJTaHHOMY PaCIIPENEIEHUIO, B TOM
YUCIIE 3a]1a4, CBA3aHHBIX CO CTPaXOBAaHUEM

U JIOTEPESMH.

3HAKOMUTBHCS C MATEMATUYECKUM OKHUIAHUEM

Y JUCTIIEPCUEU HEKOTOPBIX PACIIPEACICHUI, B TOM
YUCJIE PACIIPEAECIEHUS CIIyYallHOW BEIMYNHBI «YUCIIO
YCIIEXOB» B CEPUU UCTIBITAHUM bepHyum.




M3yuatph 4acTOTy COOBITHS B TOBTOPSIOIINXCS
CIIy4alHbIX ONBITAX KaK CIy4YailHYIO BEJINYMHY.
3HAKOMUTBCS C 3aKOHOM OobIIMX yucen (B popme
bepuymnnn): mpu O0JBIIOM YKCII€ ONBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemiaTe 3a1a4m Ha U3MEpPEHUE BEPOATHOCTEN

C IOMOIIIBIO YaCTOT.

O0cy:knaTh poib 3aK0Ha OOJBIINX YUCET

B 000OCHOBaHMH YaCTOTHOI'O METOJ1a U3MEPEHUS
BEPOSITHOCTEM.

OO0cyxnaTh 3aK0H OOJIBIINX YUCEN KAK POSIBJICHUE
CTaTUCTUYECKON YCTOMUYNBOCTH B UBMEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YKCE B IPUPOE
Y B )KA3HU YEJIOBEKA

O6006111eH1Ee, KOHTPOJIb 10 [IpencrapiieHrie TaHHBIX. IHoBTOpPATH N3YUEHHOE U BHICTPAUBATH CHCTEMY
OmnucarenbHast CTaTUCTHKA. 3HAaHUU.
BeposiTHOCTB ciTy4aitHOTO Pemarts 3a1a4u Ha Ipe/ICTaBICHUE U ONKUCAHUE
COOBITHS. DIEeMEHTHI JTAHHBIX.
koMOuHaropuku. CityqaiiHele | PemiaTh 3aiaum Ha HaXO0XICHHUE BEPOSTHOCTEH
BEJIMYMHBI U pacIpeeIeHus COOBITHI, B TOM YHUCJIE B OIBITaX
C PAaBHOBO3MOXHBIMH JJIECMEHTAPHBIMHU COOBITHUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUS U MTEPECCUCHUS
COOBITHI, BBIYUCIISATH BEPOSITHOCTH B OMBITaX
C CepUsIMU CITyYalHBIX UCTIBITAHU
OBIIEE KOJIMYECTBO 34
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NEPEYEHB (KOJU®PUKATOP) PACIIPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP) KAHUS

MO MATEMATHUKE

B denepanbHbIX U peruoHanbHBIX MPOLEAYpaX OIEHKU KauecTBa 0Opa30oBaHUS
UCIIOJIb3yeTCsl mepeyeHb (KoAupuKaTop) pacrpeaesieHHbIX MO KJaccaM IMPOBEPSIEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa30oBaTEIbHOM MPOTPAMMBI
OCHOBHOT'O 00IIIET0 00pa30BaHUsI U DJIEMEHTOB COACPKAHUS IO MAaTEMATHKE.

5 KUIACC

IIpoBepsieMbie TPeOOBaHUS K pe3y/ibTaTaM 0CBOCHUS OCHOBHOI 00pa30oBaTe/IbHOM
NPOrpamMMmblI

Kon [IpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOU
IIPOBEPSAEMOr0 o0pa3zoBaTeILHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs
pe3yJibTara
1 Uucna v BBIYUCIEHUA

11 Ilonumate wu IMpaBUJIbHO yl'IOTpe6J'I$ITB TCPMHHBI, CBSA3aHHbLIC

C HaTypaJIbHbIMH YUCJIaMH, OOBIKHOBEHHBIMH U ACCATHYHBIMH I[pO6$IMI/I

CpaBHHMBaTh M YHNOpSAAOYMBATH HAaTypajbHbIE YHCIIA, CPABHUBATH
B MIPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE TPOOH

1.2

CoOoTHOCUTh TOYKY Ha KOOPJAMHATHOM  (YMCIIOBOM) mpsiMOit
1.3 C COOTBETCTBYIOIIUM €M YMCIIOM M M300pakaThb HATypaJbHbIC YUCIa
TOYKaMH Ha KOOPJIMHATHOU (YHCIIOBOM) IPSMOI

BrinonssaTe apI/I(i)MeTI/IIIGCKI/Ie ﬂeﬁCTBHH C HaTypaJIbHbBIMHU 4YUCJIaAMU,

14 C OOBIKHOBEHHBIMU APOOSMU B TIPOCTEUIIINX CITydasiX
1.5 BpInonHATh NPOBEPKY, NPUKUAKY PE3YJIbTATA BHIYUCICHUN
1.6 OKpyrisaTh HaTypalibHbIC YKCIa
2 Pemienune TekcToBbIX 3a/1a4
21 Pemiats TekcTOBBIE 33/1aUM apU(PMETHUECKUM CIIOCOOOM U C TTIOMOIIIBIO

OpPraHM30BaHHOI'O KOHCYHOTI'O nepe6opa BCCX BO3MOKHBIX BApUAHTOB

Pemares  3amaum, coaepkampe  3aBUCUMOCTH,  CBSI3bIBAIOIIHNE
2.2 BEJIMUUHBI: CKOPOCTb, BpPEMsI, pPACCTOSIHUE, I[€HA, KOJUYECTBO,
CTOMMOCTh
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Hcnonb30BaTh KpaTKUE 3aMMCH, CXEMBbI, TAOJIUIIbI, 0003HAYEHUSI TIPU
pelieHnu 3aaa4d
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[lonp30BaThCs OCHOBHBIMH CINHHUIaMH HU3MCPCHUA: LCHbI, MACCHI,
pacCTosdHunA, BpPEMCHH, CKOPOCTH, BbIpaXaTb OJHHM CAMHUILI
BCJIIMYUHBI 4CPE3 APYyruc

2.5

N3Biekars, aHAJTM3UPOBATh, OIICHUBATh uHbOpMaIHIO,
npeACTaBIeHHYIO B Tabnuie, Ha cTonOuaroi  auarpamme,
WHTEPIPETUPOBAThH NIPEICTABIICHHBIC TaHHBIE, UCTIOIL30BaTh JAHHBIC
IIPH PEIICHUY 33124

HaFJI}I,ZIHaH reoMCTpud

3.1

[Tonp30BaTbCs TEOMETPUYECKUMMHU  TOHSTUSMHM: TOYKa, MpsAMas,
OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPyT

3.2

[IpuBoauTE TPUMEPHI OOBEKTOB OKPYKAIOMIETO0 MHpa, WMEIOIINX
(dbopMy U3yUEHHBIX TEOMETPUIECKUX PUTYD
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Hcnonb30BaTh TEPMUHOJOTHIO, CBA3AHHYIO C YIVIAMHU: BepUIMHA
CTOPOHA; C MHOTOYTOJIbHUKAMU: YT0J1, BEPIIIUHA, CTOPOHA, TUarOHab;
C OKPYXXHOCTBIO: paJyC, AMAMETP, LEHTP

3.4

N300paxkath u3ydyeHHbIE TeOMETpUIEeCKre (PUTYphl HAa HETMHOBAHHOMN
U KJIETYaTOM OyMare ¢ OMOIIBI0 LIUPKYJIS U JIMHEUKU

3.5

Haxoauth AIWHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEpPEHHEM
C MOMOIIBIO0 JTHHEWKH, CTPOUTH OTPE3KH 3aJaHHOW IJIMHBI; CTPOHUTH
OKPY>KHOCTb 33J[aHHOTO pajinyca

3.6

Hcnonp3oBaTh CBOMCTBA CTOPOH M YTJIOB IIPAMOYTOJIBHHUKA, KBaJpaTa
AJI UX TTOCTPOCHUS, BBIYUCIICHUA TIOIAIN U IICPUMCTPa

3.7

BoruncnsaTe nepuMeTp U 1iomiaab KBajapara, npsMoyroibHuKa, Guryp,
COCTAaBJICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM 4ucie uryp,
M300paKEHHBIX Ha KJIeTYaTou Oymare

3.8

ITonp30BaThCs OCHOBHBIMU MCTPHUYCCKHUMHU CAWMHUIAMHU HN3MCPCHHA
JJIMHBI, TNIOIMAJW, BbIPpAXXKaTbh OJJHU CIMHUIBI BEJIMYHUHBI UYCPC3 APYTUC

3.9

Pacrio3naBath mapasurenenwuie/i, Ky0, UCTIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, peOpo, TpaHb, U3MEPCHHS; HAXOJAUTh H3MEPCHHS
napajienenunena, Kyoa

3.10

Berauciasate  o0beM  KyOa, mapaienenumenaa 10 3aJJaHHBIM
MU3MEPEHUSIM, TT0JTh30BAThCS CIMHUIIAMHA U3MEPECHHS 00beMa

3.11

Pemats HECI0XKHBIC 3a1a4 Ha UIBMEPCHUC TCOMECTPUICCKUX BCIIMYNH
B IIPAKTUYICCKUX CUTyalUAX




IIpoBepsieMble 3J1eMEHTHI COlePsKAHUS

Kon

[TpoBepsieMblil 3JIEMEHT COJIepKaHUsI

1

HatypanbsHble yucia u HyJjb

1.1

Hatypansnoe uucno. Psa natypanehbix uncen. Yucno 0. M3o00paxenue
HaTypaJIbHBIX YMCET TOUKAMU Ha KOOPJMHATHOW (YUCIOBOI) NpsIMOil

1.2

HOSI/IHI/IOHHaH cuctema cuuciaeHus. Pumckas HyMcCpanus. )_ICC}ITI/I"IHE[}I
CHUCTCMA CUHCJIICHUA

1.3

CpaBHEHUE HATypalbHBIX YNCEI, CPABHEHUE HATYPAIBHBIX YUCEN C HYJIEM.
OxpyriaeHue HaTypaabHbIX YHCEIl

1.4

CnoxeHue, BBIYMTAHHE, YMHOXXEHHE W JI€JIEHHE HATypaJbHBIX YHCEN.
CBOWCTBO HYJIS PU CJIOKEHUH, CBOMCTBA HYJIS U € IMHUIIBI TPH YMHOXKEHHH.
[lepemecTuTeIbHOE W COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
Y YMHOXEHUS, paclpeIeINTEIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS

1.5

Hcnonb3oBanue OykB [t 00O3HAYEHUS] HEU3BECTHOIO KOMIIOHEHTA
Y 3aIMCH CBOMCTB aprU(METHUECKUX JACHCTBUM

1.6

Henutenu W KpaTHbIE 4YHUCIa, pa3joKeHHEe Ha MHOXuTENH. I[IpocTeie
1 coctaBHble uncia. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTatkoM

1.7

Crenenp ¢ HaTypaJIbHbIM IIOKa3aTCJICM. 3anuch 4ymucia B BUJIC CYMMBbI
Pa3pAOHBIX CJIaraCMbIX

1.8

YucnoBoe BbIpaKeHUE. BpIUKCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAXKECHUH,
MOPSIAOK  BBINOJHEHHST JeWCTBUU. lcnosib30BaHWE IIPpU  BBIYHCICHUSX
NEPEMECTUTEIIBHOIO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIOXEHUS U
YMHOXEHUS, PaCIpeIEIUTEILHOIO CBOVICTBA YMHOXKEHUS

Hpobu

2.1

[IpencraBienre o JpoOM Kak CIOCOOE 3alMCH  YacTH  BEITMYHHBI.
OObikHOBeHHBIE NIpoOU. [IpaBunbHBIE U HENMpaBUIbHBIE IpoOu. CMmerTanHas
Ipo0b, TIPEACTABICHUE CMEIIaHHOW JpoOM B BHJIE HEMPABHIBHOW JpoOHU
Y BBIJICJICHUE 1IeJI0M YacTH YHucia U3 HeNpaBUILHON apodu. M3obpaxkenue
Ipo0eit ToOuKaMH Ha YUCIIOBOM MPSMOM

2.2

OcHoBHOe cBoiicTBO Jpodu. Cokpamenne apobOeit. [IpuBeaeHue apodu
K HOBOMY 3HaMeHatento. CpaBHeHUE apo0eit
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CrnosxeHne U BRIYUTaHUE IpoOei. Y MHOKEHHUE U JIeICHHE APOoOeii, B3auMHO-
oOpaTHbie 1pobu. HaxoxaeHue yactu 1eiaoro v Leaoro o ero 4acTu

24

Hecarnunas 3anuck apooOei. [IpencraBneHue necITUIHOW ApOOH B BHJC
0ObIKHOBEHHOM. M300paxeHne necATUYHBIX ApoOeil TouKaMu Ha YHCIIOBOM
npsimoil. CpaBHEHUE JAECSITHUUHBIX IpoOei




2.5

ApudmeTndeckre JIEHCTBUS C JECATHYHBIMH JIpoOsMu. OKpyriieHue
JNECATHYHBIX ApoOei

PelieHue TeKCTOBBIX 3aaa4

3.1

Perienrie TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM

3.2

Pemenue nornueckux 3agad. Pemenue 3anay nepedbopoM Bcex BO3ZMOKHBIX
BapHaHTOB. Vcrnonp30BaHue npu perieHuy 3a1a4 TaOIHIl U CXEM
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Pemenne 3amay, comepiKallux 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJWYECTBO, CTOMMOCTh. EIMHUIIBI
U3MEPEHHUS: MacChl, 00beMa, LIEHbI, PACCTOSHUSA, BpEMEHH, CKOpOCTH. CBsI3b
MEXKIy €AMHULAMHA U3MEPEHUS KAKIOM BEIIMYNHBI

3.4

Perrenrie oCHOBHBIX 3aj1a4 Ha IpoOH

3.5

Hpe,[[CTaBJ'ICHI/IG JaHHBIX B BUJIC Ta6J'II/I]_I, CTOJI0YATHIX AquarpamMmm

Harnmannas reomerpust

4.1

Harnsinapie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, YroJj, JIOMaHas, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, KPYI. YTOJI.
[Ipsamo, OCTpPBIM, TYIIOM U PA3BEPHYTHIN YIJIbI

4.2

JnuHa oTpes3ka, MEeTpUUECKUE €AUHULIBI JJIUHBL. J[JIMHA IOMaHOW, IEPUMETP
MHOTOyTOJbHUKA. W3MepeHne U TMOCTpOEHHE YIJIOB C  IMOMOUIBIO
TpaHCTIOPTHPA

4.3

Harnsaueie npencrapieHus: o ¢purypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK; O paBEHCTBE QUTYP

4.4

N3o06paxxkenune ¢uryp, B ToM uucie Ha kieryatoil Oymare. Iloctpoenue
KOHpUrypanuuii #3 dacTed NpsMON, OKPYKHOCTH Ha HEJIWHOBAHHOM
u Kkieryatoi Oymare. Hcrmonb3oBaHWE CBOWCTB CTOPOH U YIJIOB
NpSAMOYTOJIbHUKA, KBaJpaTa

4.5

[Inomane  OpSIMOYroJbHUKA W MHOTOYTOJBHHUKOB,  COCTAaBJIEHHBIX
U3 TPSIMOYTOJILHUKOB, B TOM uucie (puryp, n300paxxeHHbIX Ha KIeT4aTou
Oymare. EnuHuULIBI ©13MEpEHUs MII01AU

4.6

Harnsigueie MPEJCTABICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NpSIMOYTOJIbHBIN Tapajuienenunes, Ky0, MHororpaHHuku. M3o0paxkeHue
MPOCTEUINTUX MHOTOTPAaHHUKOB. PasBepTku Kyba W Tapaiesenure/na.
Coznanue mMojienield MHOTOrPaHHUKOB (M3 Oymaru, MpOBOJIOKH, IIACTUIIMHA
U JPYTUX MaTEpPUAJIOB)

4.7

O0BeM IPAMOYTOJIBLHOTO THapajuienenuneaa, kyoa. EquHuIbel n3MepeHus
o0BpeMa




6 KJIIACC

IIpoBepsieMble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmblI

Kon
MIPOBEPSAEMOI0
pe3ynbTaTa

[TpoBepsieMbIe TPEAMETHBIC PE3YIHTAThl OCBOCHHS OCHOBHOM
00pa3oBaTeILHOM TPOTPAaMMbI OCHOBHOI'O 00IIIETO 00pa30BaHUs

1

Yucna U BEIUUCIICHUS

1.1

3HaTh ¥ TOHUMATh TEPMHHBI, CBS3aHHBIC C PA3TMYHBIMU BHIAMH YHCEI
U Croco0aMu UX 3aMUCH, IEPEXOIUTh (€CJIM 3TO BO3MOXKHO) OT OJHOM
(dopMBbI 3amucH Yuciia K pyroi

1.2

CpaBHI/IBaTB U yHnopsaaoduBaTb IMCIBIC YHCIIA, OOBIKHOBEHHBIE
Hn JCCATUYHBIC I[pO6I/I, CpaBHUBATH YHCJIa OJHOI'O M pa3HbIX 3HAKOB

1.3

BBIHOJ'IHHTI), coycrasd YCTHEIC )41 IIMCBMCHHBIC IIPUCMBI,
apI/I(l)MeTI/I‘-IeCKI/Ie HCﬁCTBHﬂ C HaTypaJbHBIMH H LCJIbIMU YHCJIAMHU,
OOBIKHOBCHHBIMU H JCCATUNYHBIMHA I[pO6HMI/I, ITOJIOKUTCIIbHBIMHN M
OTpULIAaTCIIbHBIMHU YU CJIaMHA

1.4

Beruucnarh 3HaU€HHS YUCIOBBIX BBIPAYKECHHM, BBITOJIHIATH MPUKUAKY
U OILICHKY pe3yjbTaTa BBIYMCICHUMN, BBINOJHITH MpeoOpa3oBaHUs
YUCJIOBBIX BBIPAXCHUHW Ha OCHOBE CBOWCTB apU(METHUYCCKUX
JIEUCTBUHU

1.5

OxpyrisaTh Ledble 4Yuclia U JECATHYHbIE JpoOH, HAXOJUTh
MPUOJIMKEHUS YUCE

1.6

COOTHOCHTB TOUKY Ha KOOPAUHATHOU IIPSIMON C COOTBETCTBYIOIIMM €1
YUCIIOM M M300pa)kaTh 4yucia TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HaXOJUTh MOJYJb YHACIIA

1.7

CoOTHOCHUTh TOYKY B TMPSMOYIOJBHOW CHUCTEME  KOOpAMHAT
C KOOpPJAWHATAMM 3TOU TOUKH

1.8

OprrJ'IﬂTb OcIbIC 4YuCila KW OJCCATUYHBIC ,Z[pO6I/I, HaxXoJUTb
HpI/I6J'II/I)KCHI/ISI YHUCCII

UYucnoBbie 1 OYKBEHHBIE BHIPAKEHUS

2.1

Ilonumats u YHOTp€6J'I${TI) TCPMHUHBI, CBA3AHHBIC C 3aIlIMCbI0 CTCIICHU
4qucCiia, HaXOAWThb KBaApaT H KY6 quciaa, BBIYHUCIATH 3HAYCHUA
YU CIOBbBIX BBIpEl)KGHHfI, COACpKAINX CTCIICHU

2.2

[Tonp30BaThCA NpU3HAKAMU JEIIUMOCTH, PACKJIAAbIBATh HATYyPaIbHbIC
YHUCIla Ha TPOCThIE MHOYKUTEIHN




23

ITonw30BaThCs MaCIHTa6OM, COCTaBJIATH IMPOIIOPLHKUHU U OTHOIICHHA

24

Ucnonb3oBaTh OyKBBI 11  OOO3HAUEHHWS YHCEN TPU 3alucH
MaTEeMaTUYECKUX BBIPAKCHUHN, COCTABIISITH OYKBEHHBIE BBIPAKCHUS
1 GOpMYJIbl, HAXOIUTh 3HAUYCHUS OYKBEHHBIX BbIPAKEHUN

2.5

HaxoauThs HEM3BECTHBINM KOMIIOHEHT PABEHCTBA

Pemenune TeKCTOBBIX 3aaa4

3.1

Pemate MHOrOIIIaroBbi€ TEKCTOBBIE 3aJa4uu1 apI/I(i)MeTH‘{eCKI/IM CII0COOOM

3.2

Pematn 3aJ1a4u, CBA3AaHHBIC C OTHOHMICHUEM, ITPOMOPIHOHAJIbHOCTBIO
BCJIMYMH, IPOLCHTAMH, PCIIaTb TpU OCHOBHBLIC 3a/ld4M Ha I[pOGI/I
" IIPOLCHTEI

33

Pemware  3agmaum, coxaepkampe  3aBUCUMOCTH,  CBSA3BIBAIOIIUE
BEJIMYMHBI: CKOPOCTb, BpEMs, pACCTOSHHE, LEHY, KOJHYECTBO,
CTOUMOCTb, IPOU3BOJAUTENBHOCTD, BpEMsl, 00BEM pabOThl, UCTIONb3YSI
apu(pMeTnyecKkue JCHCTBUSA, OLIEHKY, TMPUKHUIKY; I0JIb30BaThCS
€AMHUIAMU U3MEPEHUS] COOTBETCTBYIOIMX BEIIMYUH

3.4

CocTaBnsaTh 6YKBCHHBIC BBIPAKCHMUA 110 YCIIOBUIO 3a1a49U

3.5

W3Bnekats uH(OpMaiuio, TMpeACTaBICHHYIO B  TaOiIMIax, Ha
JIMHEWHOU, CTOJIOUaTOM WU KpyroBOi JyarpaMmmax,
UHTEPIPETUPOBATH MPE/ICTABIICHHBIE IaHHbBIE, UCTIOIb30BATh JAHHBIC
NIpU pPEIIeHUH 3aa4

3.6

[lpencraBnate wWHGOPMALMIO C TOMOIIBIO TabMMI, JIMHEHHOM
Y CTOJIOYATON AuarpaMm

Harnsaanas reomerpust

4.1

[IpuBoauTh HpUMEPBH OOBEKTOB OKPYXAIOLIETO MHUPA, HUMEIOIINX
(opMy M3YyUYEHHBIX T€OMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX
¢uryp, npuMepbl paBHbIX 1 CHMMETPUYHBIX (DPUTYP

4.2

N300paxaTh C TOMOUIbIO LHUPKYJA, JUHEHKH, TpPaHCIOPTUPA
Ha HEJNIMHOBAHHOM W KieT4aTroil Oymare u3y4eHHbIE IUIOCKHE
reoMeTpuyeckre GUrypsl 1 KOHPUTYpaluud, CAMMETPUYHbBIE QUTYPbI

4.3

[Tonb30BaThCs TEOMETPHUUECKMMH TOHSATHSIMHU: PaBEHCTBO (GUTYD,
CUMMETPUS; UCII0JIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C
CUMMETPHEN: OCh CHMMETPHH, LICHTP CUMMETPUN

4.4

HaxoauTe BEMMUMHBI YIII0B U3MEPEHUEM € MOMOIIBIO TPAHCIIOPTHUPA,
CTPOHUTH YIJIbl 3aJIAHHOW BEJWYMHBI, IOJIB30BATHCA IPU PELICHHUU
3a71a4 TPAaJLyCHOM MEpOM YIJIOB, pacIllO3HAaBaTh HA YEpPTEXKaxX OCTPBIN,
MIPSIMOU, PA3BEPHYTHIA U TYIIOM yTJIBI




4.5

Boruucnsate JJINHY HOMaHOﬁ, MEPUMCETP MHOT'OYI'OJIbHUKA,
IMOJIL30BATbCA CAWHHUIAMU HU3MCPCHUA OJIMHBI, BbIpaAXXaTb OJJHH
CAWHUIBI U3MCPCHUA JJIMHBI UCPEC3 APYIHUC

4.6

Haxoaute, ncnone3ys 4epTeKHbIE UHCTPYMEHTBI, PACCTOSTHUSA: MEXIY
JBYMs TOYKAMM, OT TOYKH J0 PSIMOM, JJIMHY ITyTH HA KBaJIPATHOM CETKE

4.7

Boeraucnsate miomanas GUryp, COCTaBIEHHBIX U3 MPSMOYTOJILHUKOB,
MCITIOJIB30BaTh pa3OreHNe Ha MPSIMOYTOJLHUKH, HA paBHbIC (DUTYPHI,
NOCTPAaWBaHUE JI0 TNPSAMOYTOJBHHKA, II0Jb30BAaTbCS OCHOBHBIMU
€AVHUIAMH W3MEPEHUs IUIOLIAANA, BbIPAXKATh OJHU €IVHULBI
M3MEpPEHUS IUIOLIAINA Yepes3 APYTue

4.8

Pacro3naBaTth Ha MOAENAX W M300paKEHUAX TUPAMHUAY, KOHYC,
MUJINHAP, WCIONh30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, T'paHb,
OCHOBAHUE, Pa3BEepPTKa

4.9

N300paxkath Ha KJIeT4aToil Oymare npsiMOYTroJIbHBIN MMapalieenuIe]

4.10

Bbancnsate  00beM  MpsIMOYTOJBHOTO — Mapajuleienurena, Kyoa,
M0JIb30BaThCSl OCHOBHBIMU €TMHUIIAMU U3MEPEHHS 00beEMa

4.11

Pemats HeCIOXHbBIC 3a/laiyd Ha HaXO0XICHUC TI'COMCTPHUYCCKHUX
BCJIMYMH B IIPAKTUUCCKUX CUTyalUAX

HpOBepﬂeMLIe IJIEMEHTBI COACPKAaHUSA

Kon [IpoBepsieMblii 3JIEMEHT COJIEPHKAHUS
1 HarypanbHbie uncna
Apudmerrueckue AEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCJIaMHU.
11 YucnoBble BbIpaXXEHUS, MOPSAOK JEHUCTBHM, HUCHOJIb30BAaHUE CKOOOK.
' Hcnonb3oBaHue IpH BHIYUCICHUSIX EPEMECTUTENBHOTO U COUYETATEIBLHOTO
CBOWCTB CJIO’KEHUS] U YMHOXKEHUS, PacTIpeIeIUTEILHOrO CBOMCTBA YMHOXKECHHUSI
1.2 OxkpyryieHue HaTypaabHbIX YUCEIl
13 JlenuTenu v KpaTHBIC YKCIIa, HAUOOJBIIUM OOIINI 1eTUTENb 1 HAUMEHbBIIIEe
' oOrmiee kpaTHoe. JlenMMoCTh CyMMBI B IPOU3BEICHUS
1.4 Jlenenue ¢ octaTkom
2 Hpobu
21 OObikHOBEHHAs1 Ipo0b, OCHOBHOE CBOMCTBO APOOH, COKpalIeHHE IpOoOeH.
' CpaBHeHUE U ynopsiiouuBaHue apooeit
29 Peuienrie 3a1a4 Ha HAX0XKIEHUE YACTH OT 1LIEJIOTO U ILIEJIOTO MO €ro YacTH.

JpoOHOE Yucio Kak pe3ysibTaT AeJICHUS




[IpencraBienne nAecATUYHOW JIpoOM B BHJE OOBIKHOBEHHOW JpoOu

23 . .
¥ BO3MOXXHOCThH MPEJICTABICHUS OOBIKHOBEHHOW JPOOU B BUJE ACCATUIHON
JlecsaTuuabie ApoOW W MeTpuyeckas cucrtemMa wmep. Apudmerndeckue

24 JIEUCTBUS W YHUCJIOBBIC BBIPAKECHHS C OOBIKHOBEHHBIMU U JCCATUYHBIMU
JTpoOsSMHU

25 OtHomienue. [lenenne B JaHHOM OTHOUIeHWMH. Macmral, mpomopius.

' IIpruMmeHenue mponopuui Npy PEeLICHNUH 3a1a4
[TonsTue mpoueHTa. BeruucieHne MpoLEeHTa OT BEJIWYMHBI U BEIWYHUHBI

2.6 0 €€ MPOLICHTY. BrIpakeHne MpoIeHTOB IeCITUIHBIMU Ipo0simu. Pemenue

3a/1a4 Ha MPOUEHTHI. BbIpa)keHne OTHOIIEHUS BEJIMYKUH B IIPOLIEHTaX
3 [TonoxurtenbHbIE U OTPULIATENIbHBIC YHCTIA
[TonoxurenbHblE U OTpULIATENbHbIE ynciaa. Llensie yncna. Moaynpe uucna,

3.1 reoMeTpudecKas HMHTepIpeTanus MOAylsa uucia. M3o0pakeHuwe uwucen
Ha KOOPAUHATHOM NpsAMOi. YucioBbie MpoMeKyTKH. CpaBHEHUE YU CEN

19 ApubdmeTndeckre IEHCTBUS C TIOJOKUTEIBHBIMU ¥ OTPUIIATEIHHBIMU

' YU CIIaMH
[IpsamoyronbHast cucremMa KOOpAMHAT Ha IUIOCKOCTH. KOoopaumHaTel TOUKH

33 Ha TUIOCKOCTH, a0ciucca u opaunHara. [loctpoenue Todyek u Quryp Ha
KOOPAMHATHOM MJIIOCKOCTH

4 ByKBEHHbBIE BBIPAKECHUS
[Ipumenenue OykB JJi1  3allCH  MaTEMaTUYECKUX  BBIPAXKEHUU U

41 npeanoxenuit. CBolicTBa apudmeTuyeckux JedcTBUi. BykBeHHbIE

' BBIPAKCHUS U YUCJIOBBIC OJACTAHOBKH. byKBEHHbBIE PAaBEHCTBA, HAX0XKAECHUE
HEHU3BECTHOIO KOMIIOHEHTA
42 ®opmyiibl, GOpMyIIbI IEPUMETPA U TIOMIAN MPSIMOYTOJIbHUKA, KBaapaTa,
' o0beMa Mapajiiesienumesa u Kyoa
5 Pelienne TeKCTOBBIX 3a/1a4
5.1 Perienrie TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM
59 Pemenue nornueckux 3amad. Pemenue 3amay nepedbopoM Bcex BOZMOKHBIX
' BapHUAHTOB
Pemienne 3amad, comepxamiux 3aBUCMMOCTH, CBSI3bIBAIOIIMX BEIWYHUHBI:
CKOpOCTb, BpE€Ms, pPAacCTOsIHME, I[€Ha, KOJMYECTBO, CTOUMOCTb,
53 MIPOU3BOAUTEILHOCTD, BpeMsi, 00beM padoThl. EMUHUIIEI U3MEPEHUS: MacCChI,

CTOUMOCTH, PACCTOAHHUA, BPCMCHHU, CKOPOCTH. CBs3b MCXKAY CANMHHUIAMH
HN3MCPCHHUA K&)K,Z[Oﬁ BCIINYHMHBI




Pemenue 3aaa4, CBA3AHHBIX C OTHOIOICHHCM, IIPONOPIHHUOHAIBHOCTBIO

54
BEJIMYMH, MPOIIEHTAMHU; PEIlIEHNE OCHOBHBIX 3aj[a4 Ha APOOU U MPOILICHTHI
55 Onenka u NMpUKHUAKa, OKpyriaeHue pesyibrata. CocraBiieHne OyKBEHHBIX
' BBIPAKEHUI 10 YCIOBUIO 33/1a4U.
56 [IpencraBienue AaHHBIX ¢ MOMOIIBIO Tabuuil U nuarpamm. Crosiduateie
' nuarpaMMbl. UTeHHe KPYTOBBIX AUarpamMmm
6 Harnsignas reometpust
6.1 Touka, mnpsAmas, OTPE30K, Jy4, Yrojd, JOMaHas, MHOIOYIOJbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXKHOCTb, KPYyT
62 B3auMHoe pacrnosiokeHue IBYX MPSMBIX Ha IMJIOCKOCTH, MapayljieibHbIe
' npsiMble, IEPIIEHIUKYJIIPHBIE TTPSIMbIE
63 W3mepeHne pacCTOSTHUNA: MEXIY IBYMs TOYKAMH, OT TOYKH JI0 MPSAMOW,
' JUIMHA MapLIpyTa Ha KBaJpaTHOM CeTKe
6.4 N3mepeHne u NoCTpOEHHE YIJIOB ¢ TOMOIIBIO TPAHCIIOPTUPA
6.5 Buapl TpeyroJbHUKOB: OCTPOYIOJIBHBIN, NPAMOYTOJIbHBIN, TyNOYTOJIbHBIM,
' paBHOOEAPEHHBIN, PABHOCTOPOHHUA
6.6 YerbipexyroiabHuK. [IpAMOyroapHUK, KBajpaT: HUCIIOJIb30BAHUE CBOMCTB
' CTOPOH, YTJIOB, THArOHAJICH
N300paxkenne rTeoMeTpuueckux (Uryp Ha HEJIMHOBaHHOW Oymare
6.7 C WCIOJb30BAaHWEM LHWPKYJSA, JIMHEMKH, YIOJbHUKA, TPaHCIIOPTUPA.
[TocTpoeHus Ha KiIeT4aToi Oymare
6.8 [IeprmeTp MHOTOYTOJIBHUKA
[lonsiTue  miomanu  GUrypbl, E€OUHULBI  WU3MEPEHHs  IUIOLIAJH.
6.9 [IpubnmxeHHoe u3MepeHue miomanau Guryp, B ToM 4UCiIe Ha KBaApaTHOU
CETKe
6.10 | [IpubmmxeHHOE U3MEPEHHE JUTMHBI OKPYKHOCTH, TUIOIIAI1 KpyTra
6.11 Cummetpusi:  UEHTpasibHasi, oceBass U 3epkaibHas. [loctpoenue
' CUMMETPHUYHBIX QPUTYD
Harnsiiaeie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuienienunesn, Ky0, mpu3ma, nupaMmua, KOHycC, MIIUHAP, map u cdepa.
6.12 N3obpaxenne  mpocTpaHCcTBeHHBIX  (uryp. Ilpumepsr  pas3BepTok
' MHOTOIPaHHMKOB,  IIWJIMHIApa M KoHyca. Co3maHue  mojeneit
IPOCTPAHCTBEHHBIX GuUryp (U3 Oymaru, MpoOBOJIOKH, TUIACTUIIMHA U JIPYTUX
MaTEpHUAJIOB)
6.13 [Tonsitue ob6bema, enuHUIIB U3MepeHus o0bema. OObeM MPSIMOYTOIBLHOTO

napajenenunena, kyoa




7 KIIACC

IIpoBepsieMble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmblI
Kon [TpoBepsiembie TpeIMETHBIC PE3yIbTAaThl OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs
pe3yJibrara
1 Yucna v BBIYACIICHUSA
11 BoimonusATe,  coyeTas  yCTHbIE W TNHCHMEHHBIE  TPUEMBI,
' apudmeTnyeckue AeUCTBUS C PALIMOHAIBHBIMHU YHCIaAMH
Haxomute  3HaYeHWST  YHUCIOBBIX  BBIPAKEHHUHA,  MPUMEHSTH
1.2 pa3Ho00pa3HbIe CITOCOOBI ¥ MPUEMbI BHIYMCIICHUS 3HAYCHUH APOOHBIX
BBIPKEHUM, COIEPKAIINX OOBIKHOBEHHBIC U JCCATUYHBIC IPOOH
[lepexoquts oOT onmHOW GOpPMBI 3alMKMCh 4YHCEI K JPYrou
13 (npeoOpa3oBbIBaTh  JECATUYHYIO  JOpOoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TpOOBb)
1.4 CpaBHUBATH U YIIOPSAIOUMBATH PAIMOHATLHBIC YHCIIA
1.5 OKpyrasTh uncia
BbITIONHATS MPUKUIKY U OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OIICHKY
1.6 3HQYEHUM  YHCIIOBBIX  BBIPAXEHHWW. BBITONHATE  JEUCTBHS CO
CTENEHSIMU C HATypPaJbHBIMU MOKA3aTEISIMU
17 [IpumeHsTh TNPU3HAKK ACTUMOCTH, PA3JIOKCHHE HAa MHOXHUTEIN
' HaTypaJIbHBIX YHCEl
Pemats MPAKTUKO-OPUEHTUPOBAHHEIC 3a/1auH, CBSI3aHHBIC
C OTHOIICHHEM BEJIWYUH, MPOMOPIUOHAIBHOCTHIO  BEJIUYUH,
1.8 NPOLEHTaMH, HHTEPIPETUPOBATh PE3yNbTaThl pEIICHUsA 3aaa4y
c YY4ETOM OTpaHUYEHHUH, CBSI3aHHBIX co CBOMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB
2 Anrebpanyeckue BhIpaKEHUS
21 Hcnonp3oBath anreOpanyecKyrd TEPMUHOJOTHIO W CHMBOIIUKY,
' MPUMEHSTH €€ B IPOIIECCe OCBOCHHS Y4eOHOT0 MaTepuaa
29 Haxomute 3HadueHWs OYKBEHHBIX BBIPAKCHUM TIpU  3aJIaHHBIX
' 3HAYCHHUAX TIEPEMEHHBIX
)3 BremonasaTh mpeoOpa3oBaHUsl IETOT0 BBIPAXEHHS B MHOTOWICH
' MIPUBEJICHUEM TTOTOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK




BreimoaasaTh YMHOXCHHUC OJHOYJICHA HAa MHOTOYICH M MHOT'OYJICHA

24 Ha MHOTOWIEH, IPUMEHATh (OPMYJIbI KBajJpaTra CyMMbl U KBajapaTa
pa3HOCTH
Ocy1ecTBIATh Pa310KEHNE MHOTOUYJIEHOB HA MHOXHUTENH C TOMOILBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEro MHOKHUTENS, TPYNIUPOBKH CIIAaraeéMbIX,
NpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensTh npeoOpa3oBaHKsl MHOTOUJIEHOB JIJISl PELICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaT€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH
27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMHU ITOKA3aTEISIMU
' U1 IpeoOpa30BaHus BbIPAXKEHUI
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemwlare nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOW, IPUMEHSS
3.1 IpaBuja Mepexoa OT UCXOAHOTO YPABHEHUS K PABHOCHIBHOMY €MY.
[IpoBepsITh, SABISIETCS JIM YUCIO KOPHEM YPABHEHHUSI
39 [IpumensTs rpaduueckue METOAbl TNPU PEHICHUH JIMHEHHBIX
' ypaBHEHUH U X CUCTEM
13 [TonGupate mpuMepsl ap YUCe, IBISIOLINXCS pELIEHUEM JIMHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOH IJIOCKOCTH IpaUK JTMHEHHOTrO ypaBHEHHUS
3.4 C JIByMsl IEPEMEHHBIMHU; 0JIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI
pelIeHus] ypaBHEHUS
35 Pemats cucteMsl IByX JINHEWHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU,
' B TOM YHCJIe TpadUICCKU
CocTaBisTh U pellaTh JIMHEWHOE YpaBHEHUE WK CUCTEMY JIMHEWHBIX
3.6 YpPaBHEHUH MO YCIOBHIO 33Ja4M, UHTEPIPETHPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJIbTaT
4 Koopaunate! u rpaduku. OyHkimm
N300pakath Ha KOOPAMHATHOW TPSIMOM TOYKHU, COOTBETCTBYIOIIHEC
4.1 3alaHHBIM KOOPJAMHATAM, JIy4M, OTPE3KH, MHTEPBAJIbI, 3alKCHIBATH
YHUCJIOBBIE TPOMEKYTKH Ha alNre0OpandyeckoMm si3bIke
49 OTmedarp B KOOPAMHATHOM IUIOCKOCTH TOYKHA IO 3aJJaHHBIM
' KOOpIUHATaM
43 Crpouts rpaduku nuHerHbX GyHKuud. CTpouth rpadux QyHKIUU

y = x|




4.4

OnuckiBaTh ¢ MOMOLIBI0 (PYHKIIMN M3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU: CKOpPOCTb, BpEMS, PACCTOSIHUE, LEHY, KOJHMYECTBO,
CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpEMS1, 00bEM PabOTHI

4.5

HaXOI[I/ITI) 3HAa4YCHHUC q)YHKHI/II/I I10 3HAYCHHUIO €C apryMCHTa

4.6

[lonumate rpaduueckuil crnoco® MNpPEACTaBICHUS U aHAIU3a
UHpOpMAllMU, U3BJIEKATh M HHTEPIPETHUPOBATH HH(OPMALINIO
13 rpaKoB peanabHbIX MPOILIECCOB U 3aBUCUMOCTEH

BeposaTtHOoCTh M cTaTUCTHKA

5.1

Ywurars napOpMaInio, MPEeJACTABICHAYIO B TA0JINIIAX, HA JUATPaMMaX,
NPEJICTaBIATh JaHHBIC B BHJE TaOJNWIl, CTPOUTH JHATPAMMBI
(cTronbukoBbIe (cTONOUYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHU I

5.2

OnucelBaTh W HUHTEPIPETHPOBATh PEAIBHBIE YHCIOBBIE JAHHBIE,
Mpe/ICTABICHHbIE B TAOINIIAX, HA AUAarpamMMax, rpagukax

5.3

Ucnonb3oBaTh  afis  oOmNMCaHUsA  JAHHBIX  CTaTUCTUYECKHUE
XapaKTEePUCTUKU: CpellHee apu(PMETHYECKOe, MeIuaHa, HanbobIlIee
Y HauMEHbIIIee 3HAUCHUs, pa3Max
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Nwmets nipeacrasieHue o ciiyyalHoOU N3MEHYMBOCTU HA IIpUMEpPax LiEH,
(¢u3nyecKkux BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh
IIPEACTABIIEHUE O CTATUCTUYECKON yCTOMYUBOCTH

I'eomerpus

6.1

Pacnio3HaBaTh M3y4yeHHbIE T€OMETpUYECKUE (PUTYpPBI, ONPENEIATh UX
B3aUMHOE pAacIoOJIOKEHUE, H300paxkaTb TIE€OMETpUUYEcKHe (QUrypsl,
BBINIOJIHATD YEPTEKU MO YCIOBUIO 3aaaud. M3MepsATs nuHEHHbIE
Y YIJIOBBIE BEJIMYMHBIL. Pemars 3a1a4n Ha BBIYUCIICHUE JIJIMH OTPE3KOB
Y BEJIMYMH YIJIOB

6.2

Henatb rpyOyio OLEHKY JIMHEHWHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB
B pealbHOM >KU3HHU, Pa3MEPOB MNPUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mephbl 3TUX OOBEKTOB M0 MOPSAAKY BETUUHHBI

6.3

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a]lauaM

6.4

ITonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh
MIPU3HAKHU U CBOKCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB ITPU PELLIEHUH
3a1a4

6.5

[IpoBonUTh  JIOTMYECKHE  PACCYKIEHHMS C  HCIIOJIb30BaHUEM
r€OMETPUYECKHUX TEOPEM

6.6

[Tonp30BaThCs IPU3HAKAMHU paBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAaHbI, IPOBEACHHON K THIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTIOJIbHUKA, B PEIIEHUH N'€OMETPUYECKUX 33124




6.7

OnpenensaTe NapalyieabHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekyias. OnpeaensTh MapawieIbHOCTh MPSMBIX
C IOMOUIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJIHOU MPSIMOM JIO TOUEK
IPYrou NpsIMOU

6.8

Pemiars 3aaum Ha kieT4aTou Oymare

6.9

[IpoBOAUTH BBIYMCIEHUS M HAXOAWUTh YMCIOBbIE U OYKBEHHbIE
3HAQ4YEHUS YTJIOB B TEOMETPUYECKHMX 3a1a4ax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPE€YrOJIbBHUKOB U MHOTI'OYT'OJIbHUKOB, CBOWCTB YTJIOB,
0o0pa30BaHHBIX IPU [EPECEUYECHUU JBYX TMapaJICIbHBIX MPIMBIX
cekyllen. Pemars npakTrnyeckue 3a1a4un Ha HAX0XKIEHUE YTIIOB

6.10

Brnanerp nNOHATHEM TEOMETPHUYECKOTO MECTAa TOYEK. YMETh
OTpeeNsATh OUCCEeKTPUCY yIiia U CEepeAUHHBIA MEepHeHAMKYISp K
OTPE3KY KaK FreOMETPUYCCKUE MECTa TOUEK

6.11

@opMyJIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOp.bl
U JHaMeTpa OKPYXKHOCTH, IIOJb30BaTbCA HMX CBOWCTBAMHU. YMETh
IPUMEHSTh 3TH CBOMCTBA IIPU PEIICHUH 3a]1a4

6.12

Bianerp MOHATMEM ONMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMETh HaxoJIuTh ee MeHTp. [lonbp3oBaThcs (akTaMu O TOM, 4YTO
OMCCEKTPUCHl YTJIOB TPEYrOJbHUKA MEPECEKaroTCsl B OAHOM TOUKE,
U O TOM, 4YTO CEpEOUHHBIC MEPHEHIUKYJSPBl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OHOU TOUYKE

6.13

Brnanerr mnoHsTHEM KacaTeNbHOW K OKPYKHOCTH, TOJb30BATHCS
TEOpEeMOW O TEPIEHAUKYJISIPHOCTH KacaTeJIbHOM U  pajuyca,
MIPOBEJICHHOI'O K TOUYKE KacaHus

6.14

ITonap30BaThCs HpOCTGfIIHPIMPI TCOMCTPUUCCKNMHU HCPABCHCTBAMMU,
ITIOHUMATh UX HpaKTH‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C IMOMOIIBIO
LUAPKYJISL U TUHEUKH

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COJIEPHKAHUS
1 Yucna u BEIYUCIEHUSA
Jpobu 0OBIKHOBEHHBIE M JIECSITUYHBIE, IEPEX0] OT OJHON (HOPMBI 3amucu
1.1 npoOeit k apyroi. [loHsTHE palMOHAIBHOTO YHCIA, 3alUCh, CPABHEHUE,

YHOPAJOUYUBAHUC PATHOHAJIBHBIX YK CCII




Apudmernueckue IeUCTBHS C pallMOHATIBHBIMY YnciiaMu. Penenue 3amay

1.2 .
U3 peanbHON MPAKTUKHU HA YacTH, Ha ApOOH
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeJeieHue, NMpeodpa3zoBaHue
' BBIPAKEHUI Ha OCHOBE OIPEIEIICHHS], 3aIIUCh OOJIBIINX YUCEN
14 [IpotieHTsl, 3aMKCh MPOLIEHTOB B BUE IPOOU U APOOH B BUE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4M Ha POLIEHTHI, PELICHHE 3a]1a4 U3 PEAJIbHON TPAKTUKN
15 [IpuMeHeHne TPU3HAKOB JIETUMOCTH, pa3JIOKEHUE HA  MHOXKUTEIH
' HATypaJbHbIX YUCEI
16 PeanbHpie  3aBUCMMOCTH, B TOM uucle TpsMas U oOpaTHas
' POTIOPIIMOHATEHOCTH
2 AnreOpanyeckre BRIPaKEHUS
71 [IepemeHHbBIE, YMCTOBOE 3HAUCHUE BBIPAKEHUS C IEPEMEHHOM. J[ommycTUMBIE
' 3HAYECHUS NTIEPEMEHHBIX
29 [IpencraBienre 3aBUCUMOCTH MEXAY BEJIUYMHAMU B BUAEC (HOPMYJIBL
' Beraucienus mo ¢popmyiiam
23 [IpeoOpa3oBanre OYKBEHHBIX  BBIPDAKEHUM, TOXKIECTBEHHO  paBHbIE
' BBIPAXKCHUS
24 CBoliCTBA CTENEHU C HATypAIbHBIM MTOKAa3aTelIeM
75 OpnHowieHsl 1 MHOTOWIeHbL. CTeneHb MHOTOWIeHa. C10KeHUE, BBIUUTAHUE,
' YMHOXEHHE MHOTO4JICHOB
@opMyJibl COKpPALIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl M KBaapar
2.6  |pasHoctu. dopmyna pasHOocTH KBajparoB. Pa3nokeHHe MHOIOWIEHOB
Ha MHOYKUTEIN
3 YpaBHeHus
31 VYpaBHeHUe, KOpEHb ypaBHEHUS, MpaBuia NpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHIILHOCTb ypaBHEHUH
39 JIuHeiHOe ypaBHEHUE C OJIHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
' YPaBHEHMS, PEIICHNE JINHEMHBIX YPaBHEHUN
13 CocraBneHue ypaBHEHHI 110 yCIOBUIO 3a7aul. PelieHne TeKCTOBbIX 3a1a4
' C TIOMOIIBIO YPaBHEHUHN
3.4 | JluHeiiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JMHEHHBIX YpPaBHEHHU C JBYyMsI NIEPEMEHHbIMU. PeleHue
3.5 CUCTEM ypaBHEHHUN CIOCOOOM MOACTaHOBKU. [IprMephI pelieHnst TEKCTOBBIX

3agad C¢ IIOMOIIbIO CUCTCM ypaBHCHI/Iﬁ




Koopnunate! u rpadpuxu. Oynkuuu

4.1

KoopannaTta ToOUky Ha NpSAMOi

4.2

Yucnosble NpOMEXyTKU. PaccTosiHuEe MEX Ly IByMs TOUKaMU KOOPAMHATHON
IIPSIMOU
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[IpsimoyrosibHast cuctema koopauHar, ocu Ox u Oy. Abcuucca u opanHaTa
TOYKH Ha KOOPAMHATHOH TIIOCKOCTH

4.4

[Tpumeps! rpaduxos, 3ananHbIX popMynaMu. UTeHne rpauKoB peanbHbBIX
3aBUCUMOCTEN

4.5

[Tonsitue pyukruu. ['paduk dyaknuu. CBoricTBa HyHKITUN

4.6

Jluneitnas ¢pynkuus, ee rpaduk. ['papuk dynkumn y = |x|

4.7

['paduueckoe pelieHne JUHEHHBIX YpaBHEHUW W CHUCTEM JIMHEHHBIX
YpPaBHEHUI

BGPOHTHOCTL " CTaTUCTHUKA

5.1

[IpencraBnenne qaHHBIX B BUJIE TAOJIHII, TUarpaMm, rpadukoB. 3anoIHEHNE
Ta0JIUIl, YTEHUE U TMOCTPOEHUE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX)
U KpYyroBbiX). UTeHue rpaduKoB peanbHBIX mpoleccoB. M3BneueHue
uHhOpMaIUU W3 AWarpaMM W TaOJUIl, WCIIONH30BAaHWE W MHTEPIPETAIUS
JTAHHBIX

5.2

OmnucarenpHasl CTaTUCTHKA: Cpe/iHee apudmeTrhyeckoe, MeauaHa, pa3Max,
HanOoJIbIlIee ¥ HAUMEHbIIIee 3HaUYEeHUS Ha0opa YMCIIOBBIX JaHHbIX. [IpuMepsr
CIy4YalHON U3MEHYUBOCTH
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CrnydaliHBI SKCIEPUMEHT (OMBIT) M Ciy4daiiHOe coObiTHE. BeposTHOCTH
U yactoTa. Pojib MaJIOBEPOSATHBIX M MPAKTUUECKU JOCTOBEPHBIX COOBITUIA
B mpupoae u B oOmectBe. MoHeTa W urpajiibHas KOCTb B TEOPUHU
BEPOSTHOCTEU
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I'pad, BepmnHa, pedpo. Crenenp BepmmHbl. Yucio pebep u cyMMmapHas
crenenb BepuuH. [Ipeacranenue o cBsa3Hoctu rpada. Lenu u muxinsl. [Tytu
B rpadax. OOxonm rpada (ditmepoB mnyTth). IlpeacraBienue 00
OpUEHTUPOBaHHOM rpade. Pemenue 3a1au ¢ noMmoubio rpados

['eomerpus

6.1

HauaneHble nousTus reomerpun. Touka, mpsmasi, OTpe30K, Jiyd. Yol Bubl
yriioB. BeprukaneHble U cMmexHble yriabl. buccexrpuca yria. Jlomanas,
MHOIOyroyibHuK. [IapanneapHOCTh U NEepIEeHIUKYISIPHOCTD IPSIMBIX

6.2

Cummerpuunbie  (urypel. OCHOBHBIE CBOKMCTBA OCEBOM CHMMETPHH.
IIpumepsl CUMMETPUHN B OKPYKAIOLIEM MUPE




OcHOBHBIC MOCTPOCHHUA C IIOMOIIBIO TUPKYJIIA U JIMHCHKU. TpCYFOJIBHI/IK.

6.3 N
BricoTa, Meinana, OuccekTpuca, MX CBOMCTBA
6.4 PaBHOOenpeHHBI W  PAaBHOCTOPOHHHMM  TPEYroibHUKUA. HepaBeHCTBO
' TPEyroJabHUKa
6.5 CBoiicTBa ¥ TpHU3HAKA PABHOOEIPEHHOrO TpeyroyibHuka. [lpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CpoiicTBA W TpU3HAKM MapawieabHbIX mpsAMbiX. CyMma  yrioB
' TpEyroJibHUKa. BHENIHNE yTIbl TPEYTrOJIbHUKA
[IpsiMoyrosibHbIA TpeyroabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOTO
6.7 TPEYTOJbHUKA, IPOBEAECHHOM K TUNOTEeHy3e. Ilpu3Haku paBeHCTBa
' MPSMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpsIMOYTOJIBHBIN TPEYIroOJIbHUK C YIJIOM
B 30°
HepaBeHCTBa B TreOMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO
6.8 O JJIMHE JIOMaHO#, Teopema O OoJibIleM yriie W OOJbIIeH CTOpPOHE
TpeyroyibHUKa. [lepnenauKynsp u HakIOHHas
6.9 ['eomeTpuyeckoe Mecto TOYEeK. buccekrtpuca yria W CepeIUHHBIN
' MEPIEHINKYJISP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpAa M JWaMeTp, HMX CBOMCTBA. B3anmmuoe
6.10 |pacnosnoxeHne OKpyKHOCTH H npsamou. KacarenpHas u cekyas
K OKPY>KHOCTH
6.11 OKpy>KHOCTb, BOMCaHHasl B yroj. BrucaHnHas v onucaHHasi OKPY>KHOCTHU

TPEyTOJIbHUKA




8 KIIACC

IIpoBepsieMble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NporpamMMmsl

Kon [TpoBepsieMbIe TPEAMETHBIC PE3YIHTAThl OCBOCHHS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs
pe3yabTara

1 Yucna U BEIUUCIICHUS

Hcnonb3oBaTh  HayalbHbBIE  IPEACTABICHUS O  MHOMKECTBE
JNEUCTBUTENBHBIX YUCEN I CPAaBHEHMS, OKPYIJIEHUS Y BBIYHMCIICHUH,
n300pakaTb JEMCTBUTEIbHBIE 4YMCIA TOYKAMH Ha KOOPAMHATHOM
IPSAMON

1.1

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
HaXOJWTh KBaJpaTHbIE KOPHH, HCIOJb3YysS MpPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MIPE00pa30BaHusl BRIPAXKEHUH, COAEPKALTUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.2

Hcronp30BaTh 3alMcy  OONBIIMX M MajbIX YHCEII C ITOMOIIIBIO

1.3 . .
JNECATHYHBIX ApoOei 1 crereneit uncia 10

2 Anrebpanyeckue BbIpaKEHUS

[IpuMeHsATh TMOHATHE CTENEeHH C IEJIbIM TOKa3aTeJeM, BBIMOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUM, COAEpXKAIIUX CTENEHH C LEJIbIM
nokazaTeyieM

BeimonHATe  TOXIECTBEHHBIE  IIpeoOpa3oBaHUsS  PallMOHAIBHBIX
2.2 BBIDLKEHUM HA OCHOBE MPABWJI JCWCTBUM HAJl MHOTOYJICHAMHU H
anreOpanyecKuMu JpoOsiMu

2.3 PaCKJIaI[I)IBaTI) KBaIIpaTHBIﬁ TPCXYICH HAa MHOXHUTCIIN

[IpumensaTs mpeoOpa3zoBaHusl BRIPAKEHUN NJISI PEUICHUS Pa3TAYHBIX
3a7a4 U3 MaTeMaTHUKH, CMEKHBIX TPEIMETOB, U3 PEATbHON MPAKTUKU

24

3 VYpaBHeHUs U HEPABEHCTBA

Pemwlare nmHeEVHBIE, KBaJgpaTHbIE YPaBHEHUS M PaLHOHAIBHBIC
3.1 YpPaBHEHMS, CBOIAIIMECS K HUM, CUCTEMBI JBYX YPABHEHHUU C JBYMs
IIEPEMEHHBIMU

[IpoBoauTh TPOCTEUIINE WCCIACAOBAHUS YPABHEHUW U CHCTEM
ypaBHEHMH, B TOM 4YHCJI€ C TPUMEHEHHEM TIpapUuyECKUX
NpeACTaBICHUN (YCTaHABIMBATh, UMEET JIM YPABHEHHE WM CHCTEMA
YpaBHEHUH PEIICHUS], €CIIU UMEET, TO CKOJIBKO, U MPOYEe)

32
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IlepexoguTe OT cCilOBECHOW (HOPMYJMPOBKM 3aJadyd K €€
anreOpanvyeckol MOJENUW C IOMOIIBI0 COCTAaBJICHUS YpaBHEHHUS
WIM CHUCTEMbl YpaBHEHWI, HWHTEPIPETUPOBATH B COOTBETCTBHUHU
C KOHTEKCTOM 3a/1a41 MOJYYEHHBIN pe3yIbTaT

3.4

[IprmeHTh CBOMCTBA YUCIOBBIX HEPABEHCTB 111 CPABHEHUS, OLICHKH,
pelIaTh JUHEMHBIE HEPABEHCTBA C OAHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUUYEcKyl0  WUIIOCTPAIUI0  MHOXKECTBA  pEIICHUI
HEPABEHCTBA, CHCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[lonumath M HCMONB30BaTh (PYHKIMOHAIbHBIE MOHATUA U S3BIK
(TepMHHBI, CUMBOJIMYECKHE OO0O3HAUYEHUS), OIpPEACNATh 3HAUYCHHE
(YyHKUMU MO 3HAYEHUIO apryMEHTa, ONpPEIENsITh CBOMCTBA (PYyHKUUU

o ee rpaduKy

4.2

k
CtpouTh rpaQuky >IeMeHTapHbIX (QyHKIMH Buga: ¥ ® |y =
X, —

x

y = x>, y = x|, onuceBaTh CBOMCTBAa YMCIOBOM (GYHKIHMHU 1O €€
rpaduky

BeposTHOCTB 1 cTaTHCTHKA

5.1

N3Bnekate u mpeoOpa3oBhIBaTh WH(POpPMAIKIO, TPEIACTABICHHYIO
B BHJIC TAOJIHII, JUArpaMM, Tpa(uKoB, MPEICTABIATh JaHHBIC B BUJIC
TaOJINII, TUarpaMm, rpapuKoB
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OnuckiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKUX TIOKa3aTelen:
CpPeIHUX 3HA4YeHMM W Mep pacceuBaHus (pa3max, AUCTIepCHUs
U CTaHJIapTHOE OTKJIOHEHUE)
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HaxonuTh 4aCcTOTHI YMCIOBBIX 3HAUEHUI U YACTOTHI COOBITHI, B TOM
YuCJIe TI0 pe3yJibTaTaM U3MEPEHUN U HaOJII0 ICHU I

54

HaxoauTe BEpOSITHOCTH CIOy4allHBIX COOBITUM B ONBITaX, 3HAs
BEPOSTHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMHA COOBITUSIMHU

5.5

Hcnonp3oBath  rpaduueckue  MOJENIW:  JIEPEBO  CIy4aiHOTO
AKCIIEPUMEHTA, AUarpaMMbl DUJepa, YuciaoBas npsmas

5.6

OnepupoBaTh NOHATUSAMH: MHOKECTBO, MOJMHOKECTBO; BBINIOJIHSITh
omepalMu  HaJl MHOXECTBaMH: OObEIMHEHUE, IEepPEeCECUCHHUE,
JIOTIOJITHEHUE; MEPEUHCHIATh DJIEMEHThl MHOXECTB, IPUMECHSTH
CBOMCTBA MHOKECTB




5.7

Hcnonb3oBath rpaduyeckoe MNpeACTaBICHUE MHOXKECTB U CBSI3EH
MEXIy HUMHU JUIsl ONKMCAHUS MPOLECCOB U SIBICHUM, B TOM YMCIIE
P PELIEHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB U KypCOB

I'eomerpus

6.1

Pacnio3HaBaTh OCHOBHBIE BHUbI YETHIPEXYTOJILHUKOB, MX 3JIEMEHTHI,
MOJb30BaThCAd MX CBONCTBAMHU TMPU PEUICHUH TE€OMETPUUYECKUX
3a1a4

6.2

[IpuMeHSATh CBOICTBA TOYKM MEPECEUEHUS MEIUaH TPEYroJIbHUKA
(ueHTpa Macc) B pelIeHuH 3a1a4

6.3

Bianers noHsTHEM cpenHeH JIMHUMA TPEYTrOJbHHUKA W Tpalelud,
IIPUMEHATh WX CBOMCTBA NIPU PEUICHUH T'€OMETPUYECKHX 3a/1ad.
ITonp3oBareecsa Teopemont Paneca U TEOPEMON O ITPONIOPLUHUOHAIBHBIX
OTpEe3Kax, MIPUMEHATh UX I PELICHUs IPAKTUYECKUX 3a1a4

6.4

[IpumeHsTh NOpU3HAKK TMOAOOMS TPEYroJbHUKOB B  PEIICHUU
reOMETPUYECKUX 3a1a4

6.5

[Tonb3oBaThes Teopemoii [ludaropa ans penieHUs T€OMETPUYECKUX
U npakThueckux 3amad. CTpouTh MaTEMaTHYECKYI0 MOJEIb
B IIPAKTUYECKUX 3a]]a4aX, CAMOCTOSITEJILHO JeJIaTh YePTEK U HAXOAUTh
COOTBETCTBYIOIIUE JJIUHBI

6.6

Bianerp moHATHMAMM CHHYyCa, KOCHMHYCAa M TaHI'€HCa OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyroiapHuKa. [lonp30BaThCs ATUMH TOHATHAMH
JUISL PELLICHUS IIPAKTUYECKUX 3a1a4

6.7

Boraucnsats (pa3niuyHBIME CIIOCOOAMH) IUIONIA/b TPEYTOJIbHUKA U
VIO MHOTOYTOJIbHBIX (QUryp (MOJb3ysch, I/€ HEOO0XO0IUMO,
KaJIbKYJISITOpoM). [IpUMEHSATh MOJIydeHHbIE YMEHHS B TIPAKTUUECKUX
3aa4yax

6.8

Brnanerp  MOHATHSIMH  BIHUCAHHOTO M IEHTPAJIbHOIO  Yria,
UCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXIy XOpAaMu
(CekymuMH) U yrjie MEXIy KacaTellbHOM W XOpAOW MpU pElICHUH
r€OMETPUYECKUX 3a7a4

6.9

Bramere NOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATH
CBONMCTBA ONMMCAHHOI'O YETHIPEXYTOJIbHUKA IPY PELICHUH 3a1a4

6.10

[IpumMeHsATh TOJIydeHHBIE 3HAHHMS HAa IMPAKTUKE — CTPOUTh
MaTE€MaTUYECKUE MOJENU JJIA 3a/lad peajbHON KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME  BBIYUCIEHHUS C T[PUMEHEHHMEM M0x00us U
TPUTOHOMETPHH (ITOJIB3YSACH, T/I€ HEOOXOANUMO, KATBKYJIATOPOM)




IIpoBepsieMble 3J1eMEHTHI COlePsKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPKAHUS
1 Uucna v BBIYUCIEHUS
L1 KBaapatueiii kopenb u3 uucia. [loHstue o0 HppalMOHATBLHOM YHCIIE.
' Hecarrunble NPUOINKEHUS UPPALIUOHATIBHBIX YHCE
CpoiicTBa apuMeTHYECKUX KBAJpPaTHBIX KOpPHEH W HUX NPUMEHEHHUE K
1.2 npeoOpa3z0BaHUIO YHCIIOBBIX BBIPAKCHUU 151 BBIYHCIICHUSM.
JIeCTBUTEIIBLHBIC YHCIA
1.3 Crenens C LeNIbIM NTOKA3aTeNeEM U €€ cBoilcTBa. CTaHAapTHAs 3alKCh YHACIIa
2 AnreOpanueckre BbIPaKEHUS
71 KBangpaTHbii TPEXUJIEH, pas3noXKeHue KBaJIpaTHOTO TpexXuseHa
' Ha MHOYKHTEIN
2.2 Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO airedpanueckoil 1poou
23 CrnosxeHue, BBIUUTaHUE, YMHOXKEHUE, IETICHUE alre0Opandyeckux aQpooeit
24 PanronanbHbie BEIPAKEHUS U UX ITPEOOpa30OBaHUE
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJApPAaTHOTO YypPaBHEHUS.
' Teopema Buera
32 Pemenue ypaBHeHHUH, CBOASAIINUXCS K JIMHEWHBIM U KBAIPATHBIM
33 [Tpocreiimue npoOHO-paMOHATBHBIC YPAaBHEHUS
['paduueckas unTepnperanys ypaBHEHUN ¢ IByMsl IEPEMEHHBIMU U CUCTEM
3.4 JIMHEMHBIX YPAaBHEHUM C IByMs IepeMeHHbIMU. [Iprmepsl perenus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 aJIre0Opanyeckium Crocooom
3.6 HucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOI1 EpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIvnHeHbIe HEPABEHCTBA C OJTHOW MTEPEMEHHOMN
3.10 | CucrteMsbl JIMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM
4 OyHKIUU
41 [lonstne ¢ynkuun. OOMacTh ONpeneneHus] W MHOXKECTBO 3HAUYECHUU

bynkuuu. CiocoOs! 3a1anus QyHKITUI




4.2 I'padux pynkiuu. YreHue cBOMCTB PyHKIUU MO €€ rpaPuKy
43 [Tpumepsl rpaduKoB QYHKIIHIM, OTpaXKaroluX pealbHble IPOLECCH
44 OyHKIMKA, OMUCHIBAIOIIUE TPSAMYI0O H OOpaTHYIO MPOMOPIIMOHATBLHBIC
' 3aBHCHUMOCTH, UX rpaduKu
45 | Oyskuuny=x% y=Xx>
4.6 OyHKIMN Y O/X ,y = [X|
4.7 ['paduyeckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUI
5 BeposaTtHOCTh M cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE TA0JIUII, AUArpaMM, rpadukos
59 MHOXKECTBO,  3JIEMEHT  MHOXECTBA,  NOAMHOXecTBO.  Omnepanuun
' HaJ MHOXKECTBaMHU: 00BbEIMHEHHE, IEpEeCeUCHHE, JOTIOTHEHNE
53 CaoiicTBa ornepanun HaJ MHOYKECTBAMU: [IEPEMECTUTENBHOE,
' COYETATENIbHOE, PACTIPEACIUTEIIBHOE, BKIIOUCHUS
54 Hcnonb3oBanue rpauyeckoro mMpeicTaBIeHUs MHOXKECTB ISl ONMUCAHUS
' pEaNbHBIX MPOLIECCOB U SIBIICHUH, ITPU PELICHUU 3a7a4.
55 N3mepenne paccenBaHus JaHHBIX. J[MCNIEpCUs U CTaHIAPTHOE OTKIOHEHNE
' YUCIIOBBIX HA00POB. /lnarpamMmma paccenBanus
DnemeHTapHble COOBITUA clydaiiHOro ombitTa. CiyyailHble COOBITHS.
56 BepositHocTn coObITHH. ONBITBI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
' coObITusiMU.  CnydaiiHbplid  BbIOOp. CBsI3b  MEXAY MalOBEPOSTHBIMU
U TIPAKTUYECKU JOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIE, OOIIECTBE M HAYKE
HepeBo. CBoiicTBa AEpPEBBEB: E€AUHCTBEHHOCTh IIYTH, CYIIIECTBOBAHUE
5.7 BUCSUCH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEPIIMH W YHUCIOM pedep.
[IpaBuio ymHoxxenus. Pemenne 3aaau ¢ momoiisto rpadoB
[IpoTuBomnonoxkubie  coObiTusA. [Juarpamma Diinepa. OObenuHEHUE
5.8 u nepeceueHue coOwbiTuii. HecoBMecTHbie coObiTHA. DOpMyna CIOXKEHUS
BEPOSITHOCTEU
59 VYcnoBHas BeposTHOCTh. [IpaBuiio ymHoxxeHusi. HezaBucumbie COOBITHS
[IpeacraBnenne sSKcnepuMEeHTa B BHUIE JepeBa. Pemenue 3amgau
5.10 |Ha HaxoXJE€HUE BEPOATHOCTEH C TIOMONIBIO JIepeBa CIy4alHOIo
AKCHEPUMEHTA, JUarpamm Jdiliiepa
6 ['eomeTpus
6.1 YersipexyronpHuku. [TapamnesorpamMmm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyrosibHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA




Tpanernusi, paBHOOOKas  Tpamelusi, €€ CBOHWCTBA U  IPU3HAKHU.

6.3
[IpsimoyroJyibHast Tpanenus
6.4 Meton ynBoenus meauanbl. LlenTpanbHas cummerpus. Teopema Pareca
' Y TeOpeMa O MPOIOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUY TpEeyroJibHUKA U Tpaneuuu. LleHTp macc TpeyrojapHuKa
6.6 [Tomobue TpeyrompHUKOB, KO3 duuent mnogodus. [IpusHaku momoOus
' TpEeyroJibHUKOB. [IpruMeHeHne noqo0ust mpy peleHny NPakTUUEeCKUX 3a/1a4
6.7 @opmynel A7 TUIOMIAKA  TPEYroJIbHMKA, TapajuiesiorpaMma, pomoba
' U Tparneuuu
6.3 CpoiicTBa muiomanei reomeTpudeckux (uryp. OTHOIICHHE TUIONIAACH
' 1oTI00HBIX (QUTYP
6.9 Brruncnenune mmomaaen TpeyroJibHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu  pemeHun
' NPaKTUYECKUX 3a/1a9
CuHyC, KOCUHYC, TAHT€HC OCTPOr0 yria MpsSMOYIOJbHOIO TPEYrOJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE  TOXKIECTBO. TpUTrOHOMETpUYECKUE
¢bynkuuu yrioB B 30°, 45° u 60°
6.12 BrnmcaHHbIE M LEHTPAJIBHBIE YTJIbI, YTOJ MEXAY KAacaTeNIbHOM U XOpIOM.
' VYTriabl MEXIYy XOpJaMH U CEKYITUMU
6.13 | BnucaHHble ¥ ONMCAHHBIC YETHIPEXYTOJIbHUKH
6.14 B3auMHOe pacnonoxeHue AByX OKpykHocTted. Kacanue OKpyKHOCTEH.

OO61ue kacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KITACC

IIpoBepsieMble TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmblI

Kox
IPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie TIpeAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pazoBaTeILHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs

1

Yucia v BEIYUCIIEHUS

1.1

CpaBHUBATh U yHOPSIOYMBATH PAIMOHAIIbHBIE U HPPALMOHAIIbHBIC
yucna

1.2

BoimmonHsaTh apI/I(l)MeTI/I‘IeCKI/IC I[GIZCTBPIH C paiMOHAJIbHBIMHA 4YHCJIaMH,
coyucTass YCTHBIC W IMHCBbMCHHBIC IIPUCMBI, BBINIOJHATH BBIYHCJICHUSA
C MppallMOHAJIbHBIMU YU CJIaMHU

1.3

Haxonutes 3HaueHus creneHen ¢ UENbIMH MOKa3aTeIssMU U KOPHEW,
BBIYMCIIATh 3HAYCHUS YUCIOBBIX BHIPAKECHUHN

1.4

OprFJIHTB HCP'ICTBHTCHBHBIC qHucCiia, BBITIOJIHATH IMPUKUIKY
pe3ylibTaTa BbI‘IHCHGHPIﬁ, OICHKY YHCJIOBBIX BI)Ipa}KeHI/If;I

YpaBHEHUS U HEPABEHCTBA

2.1

Pemlate 5MHEVWHBIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHUS,
CBOJSIIIMECS K HUM, IPOCTEHIITNE APOOHO-PALIMOHATIbHBIE YPABHEHHUS

2.2

Pemats cucTteMsbl ABYX JTMHEHNHBIX YPABHEHUM C JIByMs NIEPEMEHHBIMHU
Y CHCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBISCTCS
JIMHEUHBIM

23

PemaTe TekcTOBBIE 3a/lauu aNreOpanyecKuM CIOCOOOM C MOMOIIBIO
COCTaBJICHUSI YPaBHEHUs WJIA CUCTEMbI JIBYX YPAaBHEHUH C JBYMS
MePEMEHHBIMU

24

[IpoBoauTe TpOCTEHIIME WCCIACAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHHUH, B TOM 4YHClI€ C NPUMEHEHHEM TIpapuuecKux
MpEACTABICHUIM (HapuMep, yCTaHaBIMBAaTh, UMEET JIM ypPaBHEHUE
WIA CHUCTEMAa YpPaBHEHHUH pELIEHUs, €CIU MMEET, TO CKOJIBKO)

2.5

Pemate  nuHEVHBIE HEpPaBEHCTBA, KBAApPATHBIE HEPABEHCTBA,
U300paXkaTh perieHue HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUChIBAThH
pelIeHne ¢ MOMOIIBI0 CUMBOJIOB

2.6

Pemats cucTtemMbl JTHMHEHHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIFOYAIOMIUC KBAAPATHOC HCPABCHCTBO, I/1306pa)KaTI) pPCUICHUC




CUCTECMblI HCPABCHCTB Ha YUCJIOBOM HpﬂMOfI, 3aIIMChIBATh PCIICHUC
C MIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IPH PEIIEHUH PA3ITUYHBIX 3a1a4

DOyHKIHUH

3.1

PacriosHaBath  (yHKIMM  HM3yYeHHBIX  BUAOB.  [loKa3bIBaTh

CXEMaTHYEeCKH  pacloJOKEHHEe Ha  KOOPIWHATHOW  TUIOCKOCTH
k

rpadukoB QyHKIMHA Buga: y =kx, y=kx+b, ¥ ® _ [ y=ax’+bx+c¢
X

B 3aBUCHUMOCTH OT 3HaYCHHU KO3(PHIIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIUN

3.2

[Toka3piBaTh CXEMATHYECKHM pACMHOJIOKEHUE Ha KOOPJIUHATHOMU
MJI0CKOCTU rpadukoB GyHKIUN BUAa ¥ @®+/X | y = |X| U ONUCHIBaTh

CBOMCTBa (PyHKUIMI

3.3

Crpouth M u300paXkaTh CXEMATHUYECKH TpaUKy KBAJIPATUUHBIX
(YHKIHMI, OMUCHIBATH CBOMCTBA KBaJAPATHUYHBIX (QYHKIHH MO UX
rpadukam

3.4

Pacnio3naBath kBajgpaTuuHyio (YHKIHIO 1O (GopMmyse, MPUBOAUTH
OpUMEpPbl KBAJPATUYHBIX (YHKUMNA M3 peanbHOW >KU3HU, (DPU3UKH,
reOMETpUU

ApubdmMernueckast ¥ TeOMETPUIECKasi TPOTPECCUH

4.1

PacmosnaBaTh apuMETHYECKYI0O M T€OMETPHUECKYIO TPOTPECCHH
MIpHU pa3HbIX crioco0ax 3aaaHust

4.2

BbINONHATE BBIYUCIEHUS C HUCIOJIb30BaHMEM (GOPMYJT N-TO ujieHa
apu(pMETUYECKON M T€OMETPUYECKON MpPOrpeccuid, CyMMbl MEPBBIX
N 4JICHOB

4.3

I/I306pa)KaTI> YICHBI ITOCJICAOBATCIBHOCTH TOYKAMH Ha KOOpI[I/IHaTHOI\(JI
IINTIOCKOCTH

44

Pemarp 3amaun, CBsI3aHHBIE C YMCJIOBBIMHU IOCIEAOBATEIBHOCTSIMU,
B TOM 4YHCIIE€ 3aJaud U3 pEaJIbHON JKHU3HM (C MCHOJIb30BAaHUEM
KaJIbKYJISATOPa, HU(POBBIX TEXHOIOTHA)

BeposaTtHOCTh M cTaTUCTHKA

5.1

N3Bnekats u mnpeoOpa3oBbIBaTh WH(OpMALNIO, TPEACTABICHHYIO
B Pa3IMYHBIX MCTOYHUKAX B BHJE TAaONUIl, quarpamMm, Tpadukos,
MIPEICTABIISATH IaHHBIE B BUJIE TAOJIUII, AUarpaMM, rpaduxon




52

Pematpb 3a1a491 OPraHN30BaAHHBIM H€p€60pOM BApHUAaHTOB, a TAKXC
C UCITIOJIB30BaAHUEM KOM6I/IHaTOpHBIX IIpaBuJI 1 MECTOOOB

53

Hcnonp30BaTh ommcaTelNbHBIE XapaKTEPUCTUKH JUISI MAacCHBOB
YKHCIIOBBIX JAHHBIX, B TOM WYHCJIC CPEIHHE 3HAYCHHUS M MEpPbI
paccerBaHuUs

54

Haxoauth 4acTOThI 3HAYEHHMIT M YacTOTHI COOBITHS, B TOM 4YHCIIC
MOJIB3YSCh pe3yJIbTaTaMH MTPOBEJICHHBIX U3MEPEHUHN U HAOIIOICHUIA

5.5

HaxoauTe BepoATHOCTH Clly4alHBIX COOBITUN B M3YUYEHHBIX OIBITAX,
B TOM YHCIIE B ONBITAX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEPHUSX HUCIBITAHUM 10 TEPBOTO YyCIeXa, B CEPHUIX
ycnbelTaHui bepHyum

5.6

Nmets nipeacrasieHue O CIly4alHOM BEJIMYMHE U O PaCIpPEleIICHUU
BEPOSATHOCTEN

5.7

HMmeTp npeacTaBieHUE O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTM B CIy4YalHOM HW3MEHYMBOCTHM W O pOJM 3aKOHa
OO0JIBILIKX YUCEN B IPUPOJIE U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (DYHKIIMHU OCTPHIX YTIIOB, HAXOJIUTh C UX
MOMOILIBIO PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYTrOJIbHHUKA
(«perenue MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOBY ). Haxoauts
(C NOMOIIbIO KAJIBKYJSTOPA) JUIMHBI W YIJIBL JUIS HETAOJIMYHBIX
3HAYCHUH

6.2

[Tonp30BaThCs bopmynamu MIPUBECHHUS 151 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECCTBOM [UJII HAXOKJIEHUS COOTHOLICHUU
MEXK1y TPUTOHOMETPUYECKUMHU BEIUYNHAMU

6.3

Hcnonb30BaTh TEOpEMBI CHUHYCOB M KOCHHYCOB JUISl HAXOXKJICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYroJbHUKOBY),
MPUMEHATH UX MPU PEIICHUU T€OMETPUUECKUX 3a]1a4

6.4

Brnanets mousTHAMEH TIpeoOpa3oBaHUsS TOI00Ws, COOTBETCTBEHHBIX
aeMeHTOB MoA0OHBIX ¢uryp. [lons3oBaTbest cBOMCTBaMHM MOA0OUS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOJHUTH YTJIBI
y nono0HbIX puryp. [IpumeHaTs cBoiicTBa MoA00US B MPAKTUYECKUX
3ajayaXx. YMeTb TMPHUBOAUTH MPUMEPhl MOAOOHBIX  (GUTYp B
OKPY’KaroIlEM MUPE

6.5

ITonp30BaThCsl TeopeMaMU O IIPOM3BEACHHU  OTPE3KOB  XOpI,
0 MPOU3BEJICHUH OTPE3KOB CEKYIIHX, O KBaJApaTe KacaTeJIbHOU




[Tonb30oBaTbCd  BEKTOpaMHM, NOHMMAaTh HMX TE€OMETPUUYECKUN U
¢bu3HUeCKril CMBICI, IPUMEHSATh UX B PEUICHUU TCOMETPUUYECKUX H

6.6
¢usnueckux 3agad. [IpuMeHsITh CKalsipHOE MPOU3BEICHUE BEKTOPOB
JUIsL HAXOKJICHM JIMH U YIJIOB
6.7 [Tonp30BaThCA METOAOM KOOPAMHAT HA TUIOCKOCTH, NMPUMEHSTH €0
' B PELIEHUH I'€OMETPUYECKUX U IPAKTUYECKUX 3a7a4
Binanerp NOHATHSAMH  IPaBWIBHOIO  MHOIOYTOJIBHUKA,  JUIMHBI
6.8 OKPY>KHOCTH, JUJIMHBI JYTM OKPYKHOCTM M PaJWaHHOW MEpHI YIJa,
' YMEThb BBIYHCIIATH IUIOLIAAbL Kpyra M ero dacred. lIpumeHsaTs
IIOJIyYECHHBIE YMEHHUS B IIPAKTUYECKUX 3a1a9ax
6.9 Haxonute ocu Wi IEHTPbl CUMMETPUU QUTYP, IPUMEHSTD IBMKCHUS
' IIJIOCKOCTH B MPOCTEUIINX CITydasiX
IIpyuMeHATs MONYy4YEHHBIE 3HAHUA HA [PAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENN Ul 3a7a4 PealbHOW KWU3HU U NPOBOJIUTH
6.10 COOTBETCTBYIOIIME  BBIYUCIEHHUS C T[PUMEHEHHMEM M0100Us U

TPUTOHOMETPpUUYECKNX (PYHKIUH (TIONB3YySICh, TJ€ HEOOXOAMMO,
KAJIbKYJISITOPOM)

HpOBepﬂeMLIe IJIEMEHTBI COACPKAaHUS

Kon

[IpoBepsieMblii 3JIEMEHT COJICPHKAHUS

1

Ywucia 1 BEIYUCICHUS

1.1

PanmonanpHble yKciia, UppallMOHANbHbIE YNCIa, KOHEYHbIE U OECKOHEUHbIE
JECATUYHBIE TPOOH

1.2

MHOXECTBO JACUCTBUTEIBHBIX 4YHCEJI, JACHUCTBUTCIbHBIC 4YMCIIA Kak
OECKOHEUHBbIE JeCATUYHBIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKy MHOXECTBOM JICMCTBUTEJILHBIX YUCEI W KOOPJIAUHATHOM MPSMOW.
CpaBHEHUE NEUCTBUTEIBHBIX YUCET

1.3

Apudmernueckue TeUCTBUA C ICUCTBUTEIbHBIMHA YUCIIAMHU

1.4

W3mepennst, mpubIuxKeHUs, ONEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUpa, JUTUTENBHOCTh MPOLIECCOB B OKpy:katouieM mupe. [IpubnmxenHoe
3HaYeHHE BEJIMYMHBI, TOYHOCTh HpuOmmKkeHus. OKpyrieHue dYuced.
[IpuKuaKa v OLEHKA PE3yIbTaTOB BBIYMCICHAN

YpaBHEHHS U HEPABEHCTBA

2.1

YpaBHEHUS C OJTHON IEPEMEHHOM

2.2

JIunenHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOIAIIMXCS K TUHEUHBIM
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KBaleaTHOC YpPaBHCHHC. Pemenue ypaBHeHHﬁ, CBOOAIINXCA K KBAAPATHBIM

bukBagparHoe ypaBHeHue. Ilpumepsl pelleHHs ypaBHEHUM TpPEThEl

24 Y YETBEPTOM CTEIIECHEN PA3I0KEHUEM HA MHOKUTEIN
2.5 Pemenue npoOHO-paliioOHaNbHBIX YPaBHEHHM
2.6 Cucrembl ypaBHEHHUI
2.7 YpaBHeHue ¢ IByMs MTEPEMEHHBIMH U €r0 Tpaduk
2.8 Pewrenne cucrtem IByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
29 PemeHUI/Ie CUCTEM JBYX YPABHEHUH, OAHO U3 KOTOPBIX JIMHEHHOE, a APYTOe —
BTOPOM CTENEHU
2.10 | I'paduyeckas unTEpHpeTalIdsd CUCTEMBI YPABHEHUI C IBYMS NIEPEMEHHBIMU
2.11 | Pemenue TeKCTOBBIX 33124 aareOpandecKuM Criocooom
2.12 | YucnoBbie HEpAaBEHCTBA U UX CBOMCTBA
2.13 | Pemenue MMHEMHBIX HEPABEHCTB C OAHOU IIEPEMEHHON
2.14 | Pemenue cucTeM JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM
2.15 | KBagpaTHbIe HEpaBEeHCTBA
716 ['padmyeckas uHTEpIIpeTalvsg HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
' TIEPEMECHHBIMHU
3 OYHKIUHT
31 KBaaparnunas QyHkuus, ee rpaguk u cBoiictBa. [lapabona, KOOpaAUHATHI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHUH MapadoJIbl
3.2 ['paduxu pynkuuii y = kx, y = kx + b u ux cBoiicTBa
33 | T'paduxu pynkuuit ¥ ®— |y =x’ u ux coiicrea
X
34 ['paduku pyHKIHH Y o./x , V= |x| m ux cBoiicTBa
4 YucoBble MOCIEA0BATEILHOCTH
Onpenenenue u crnocoObl 3aJaHHsl YHUCIOBBIX IOCJIEA0BATEIBHOCTEN.
4.1 3amaHue TMOCJeNOBAaTEIbHOCTH PEKyppeHTHOU Gopmynoil u (opmynoi
n-ro 4jeHa
49 Apudmernueckas nporpeccusi. PopMybl N-ro 4jieHa apupMeTuyecKoit
' IIPOrPECCUM, CYMMBI IIEPBBIX N YJIECHOB
43 I'eomerpuueckass mnporpeccuss. @POpMyibl N-r0 Yja€Ha IEOMETPUYECKOU

IIPOTPECCHH, CYMMBI IIEPBBIX N YJICHOB




N300paxkeHne 4iaeHOB apuPMETHUECKON M TeOMETPUUECKOW Mporpeccuit

44 TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHUIHMATbHBIN
poct
4.5 CI10KHbBI€ TTPOIIEHTHI
5 BeposTHOCTh U cTaTUCTUKA
[IpencraBnenne JaHHBIX B BUAE TaOIMUI, JOuUarpamM, TpauKoB,
5.1 WHTEpHpeTanus JMaHHbIX. UTeHWe W TOCTpoeHHe TaONuIl, Juarpamm,
rpauKOB 1O peaabHbIM JIAHHBIM
5.2 [TepecTanoBku u (pakTopHua
53 CoueTraHus ¥ YUCIIO COYETaHUI
54 Tpeyronsuuk [lackans. Pemenue 3aa4 ¢ UCOIb30BAHUEM KOMOWHATOPUKHU
55 ['eomeTpuueckast BeposTHOCTh. CiydailHbI BBIOOpP TOYKU M3 (PUTYPHI
' Ha MJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTHU
5.6 HcnbiTanne. Ycenex u Heynada. Ceprst HCIBITAHUM 10 IEPBOTO ycrexa
57 Cepus ucneiTanuiit beprysiu. BeposTHOCTH COOBITHI B CEPUU UCTIBITAHUM
' bepnymu
5.8 CnyyaiiHasi BEIMYMHA U PACIIPE/IETICHUE BEPOSITHOCTEN
59 MaremaTuueckoe oxxkuaanve u gucrepcud. [IpuMepsl MaTeMaTHuecKoro
' OKHMJIAHUS KAK TEOPETUUECKOTO CPETHETO 3HAYCHUS BETNYNHBI
510 MaremaTH4eCcKOe OXUIAHUE U JUCHEPCHUST CIyYaliHOW BEJIMYHHBI «YHUCIIO
' YCIIEXOB B CEpUU UCIIBITAHUN bepHyuim»
511 [TonsaTHe 0 3aKoHEe OONBIIHMX yncell. Mi3MepeHne BEpOATHOCTEH ¢ IOMOIIBIO
' gacToT. PoJsib 1 3HaueHrEe 3aKOHA OOJIBIIINX YKCEIT B MPUPOJIC U OOIIECTBE
6 ['eomerpus
6.1 Cunyc, xocuHyc, TaHreHc yriaoB ot 0 gmo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHNUS
Pemienue TtpeyroiabHUKOB. TeopeMa KOCHUHYCOB M TeOpeMa CHUHYCOB.
6.2 Pemienne mpakTHYECKMX 3aJlad C HCHOJIb30BAHUEM TEOPEMBbI KOCHHYCOB
Y TEOPEMbI CHHYCOB
6.3 [IpeobpazoBanue nmoaoous. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema O NpPOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBAIPATE KacaTEIbHOU
6.5 Bexktop, mmHa  (MOIyNlb)  BEKTOpa, COHANpaBIEHHBIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAITPABJICHHBIC BCKTOPbI, KOJJIMHCAPHOCTHL BCKTOPOB,




PaBEHCTBO BEKTOPOB, ONEpalMU HAJ BEKTOpaMmH. PasiiokeHune BeKTOpa
10 IByM HEKOJUIMHEAPHBIM BEKTOPAM

KOOp,ZII/IHaTBI BCKTOpA. CK&J’IHPHOC IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHUC
AJI1 HaXOKACHUA OJIMH U YTIJIOB

6.6

JlexapTOBBI KOOPAMHATHI HAa INIOCKOCTH. Y pABHEHUS NPSMOU U OKPYKHOCTH
6.7 B KOOpPAMHATAX, MEPECEUEHUE OKPYKHOCTEN M MpAMBIX. MeToa KoopauHar
Y €r0 IPUMEHEHUE

6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKN

JnvHa okpyxxHocTH. ['pagycHas u paguaHHas Mepa yTiia, BBIYUCICHUE JINH

6.9 .
YT OKPYXKHOCTEN

6.10 |Ilnomans Kpyra, CEKTOpa, CErMeHTa

JIBVKEHUS TUIOCKOCTH M BHYTpPEHHUE CUMMETpun GuUryp (dJIeMeHTapHbIC

6.11 N
npenacrasienus). [lapamnensusiil nepenoc. [loBopor




MEPEYEHB (KOJUPUKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA U JIEMEHTOB
COJEPXKXAHUA ITO MATEMATHUKE

JJ1s mpoBeIeHUSI OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMEHa M0 MaTeMAaTHKe (J1ajee —
OI'> mno wmaremaTuKe) UCIOJNb3yeTCs TepedeHb (KoaupukaTop) MpOBEPsSEMbIX

TpeOOBaHUI K

pe3ylbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHONW MPOTrPaMMBbI

OCHOBHOT'O 00IIIET0 00pa30BaHUsI U DJIEMEHTOB COACPKAHMUS.

IIpoBepsiembie Ha OI'D Mo mateMaTuke TPeOOBAaHUA K Pe3yJIbTATAM OCBOCHMS
OCHOBHOI1 00pa30BaTeJILHON MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon
POBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHON IIPOrpaMMbl OCHOBHOTO OOIIIETO
obpaszoBanus Ha ocHoBe DI'OC

1

YMeHne onepupoBaTh MNOHATUSMH: MHOXECTBO, IOJMHOXKECTBO,
omnepalry HajJ MHOXECTBAMHM; YMEHHUE OIEPUPOBATHh MOHSITUAMMU:
rpad, cBs3HBIA Tpad, AepeBo, MUK, MPUMEHITh UX TMPU PEIICHUU
3a/1a4; yMEHHUE UCIOJIb30BaTh rpapuueckoe NpecTaBICHUE MHOKECTB
JUISL OIIMCAaHUS PEAIbHBIX MPOLIECCOB U SIBJICHUM, IIPU PELICHUHU 3a1a4
U3 IPYTUX YYEOHBIX TIPEIMETOB

YMeHue onepupoBaTh MOHATUAMHU: ONIPEACIICHUE, AKCHOMA, TeOpeMa,
NOKa3aTeIbCTBO; YMEHHME paClO3HAaBAaTb WCTUHHBIE M JIOXKHBIC
BBICKA3bIBAHUS, IPUBOIUTH IPUMEPBl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAaHUN

YMeHue OoInepupoBaTh IOHATHUAMU: HATYPAJIBbHOE YHUCIO, IIPOCTOE
U COCTAaBHOE YHUCJIO, IOEIUMOCTh HATypaJbHBIX YHCEI, NPU3HAKU
JEJIMMOCTH, LIEJI0€ YHUCIIO, MOAYJb YHCIa, OOBIKHOBEHHAas JpoOb
U IeCATUYHAsl IpoOb, CTAaHJAPTHBIN BUJI YKCIIA, pAlMOHAIBHOE YHUCIIO,
UPPALMOHATIBHOE YHUCIO0, apU(PMETUYECKU KBAJPATHBIA KOPEHD;
YMEHUE  BBIIOJHATH  JEHWCTBHS € YHCIAMHU, CpPAaBHHUBAaTh U
YIOPSAOYMBATh YHCIA, MPEACTABIATH YHCIA HAa KOOPAMHATHOU
OpsMOM, OKPYIJIATH 4YHMCIA; YMEHHE J€JaTh MNPUKUIKY H OLIEHKY
pe3yJbTaTa BEIYUCICHUN

YMeHne onepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKAa3aTeleM,
apu(pMeTHYeCKuid KBaJpaTHbI KOPEHb, MHOTOWICH, alireOpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOW CTEHCHH
OOJbIle €IMHMIIBI; YMEHHE BBINOIHATh pacyeThl 1o (popmyram,




npeoOpa3oBaHus  IEJBIX, JPOOHO-PAllMOHATBHBIX  BBIPAKCHUN
Y BBIPAXKEHUM C KOPHSIMHU, PA3JIOKEHHE MHOTOUWIEHA HA MHOXKUTEIIH,
B TOM YHCJE€ C HCHOJIb30BaHHEM (OPMYJ Pa3HOCTH KBaJIpaTOB U
KBaJpaTra CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMH: YUCIOBOE PABEHCTBO, YPABHEHUE
C OIHOM IIEPEMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHUE pelIaTh JIUHEWHBIE U KBA/IPATHBIC YPABHEHUS,
IpOOHO-pallMOHANIbHBIE YPABHEHUSI C OJHOM MEPEeMEHHOW, CHCTEMBbI
JBYX JIMHEMHBIX YPABHEHUH, JJUHEMHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJIHOM
NIEPEMEHHOW, B TOM YHCJIE MPH PELICHUH 33/1a4 U3 APYTUX IPEAMETOB
U TPaKTHYECKHUX 3aJad; yMEHHE WCIIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0 ¥ KOOPJMHATHYIO TJIOCKOCTh JUISl M300paKeHUs pelieHui
YPAaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKITUSA, TpaPuK QyHKITNHN, HYITH
byHKIHH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yObIBaHMs, HauOOJbIee M HAUMEHbIEEe 3HAYCHUS
byHKIHH; yMEHHE OTEepUPOBATH HOHSTUSIMH: npsiMast
NPONOPIIMOHATIBHOCTh, ~ JWHEHHas  (yHKOMA,  KBajgpaTUdIHAs
byHKIMA, oOpaTHas MPOMOPIMOHAIBHOCTh, Tapabona, runepbona;
YMEHUE CTpOUTh Tpauku (YHKLIMHI, HCIONB30BaTh TI'paduKd s
OTpENEIeHUs]  CBOMCTB  MPOILIECCOB U 3aBUCUMOCTEH, IS
pelleHus 3aa4 U3 JPYruX yu4eOHBIX MPEAMETOB U peajbHOU KU3HU;
YMEHHE BBIpaKaTh GOpMyJIaMU 3aBUCHUMOCTH MEXIY BETUIMHAMU

YMenue OIEpUPOBATH NOHATUAMMU: IIOCJIEI0BATENBHOCTD,
apupmeTnyeckas M  TeOMETpUYEecKas  MPOrpPecCUH;  yMEHHE
UCIOJIb30BaTh CBOMICTBAa IOCJIEN0BATEIBHOCTEN, (OPMYJIBI CYyMMBI
¥ O0ILero 4WwieHa Mpu pelieHuy 3a7ad, B TOM YUCIe 33aJa4 U3 APYTUx
y4eOHBIX MPEAMETOB U peajbHOM KU3HU

YMeHnue pemaTh 3aa4 pa3HbIX TUIIOB (B TOM YHUCJE Ha MPOLEHTHI,
JOJIM W YacTH, JABWXKEHHE, PaboOTy, ILIEHYy TOBAapOB U CTOUMOCTH
MOKYTOK W YCJIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU YIPaBJICHUS JTUYHBIMU
U CceMelHBIMM (UHAHCAMHU); YMEHHE COCTABISTH BBIPAKCHUS,
YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHIO 33/1a4H,
UCCJIeIOBATh MOJYYEHHOE PEllIeHUE U OIICHUBATh MPaBI0NOA00HOCTD
MOJYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: PUTYpa, TOUKA, OTPE3OK, MpsiMas,
Jyd4, JIOMaHas, yroJl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIN




U PAaBHOCTOPOHHUN TPEYTrOJbHUKH, MPSIMOYTOJBHBIA TPEyTOIbHUK,
MeauaHa, OMCCEeKTpUCa M BBICOTA TPEYTONbHUKA, YETHIPEXYTOIbHUK,
napajuiesorpaMMm, pomO, TPSIMOYTOJbHUK, KBaApaT, Tpamerus;
OKpY>XHOCTh, KPYT, KacareiabHasl; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMHU
durypamu; yMeHHe pemiath 3a/ladd, B TOM YHUCJIEC W3 MOBCETHEBHOMN
KU3HH, HA HAXOXKJICHUE TC€OMETPUYCCKUX BEIMYHUH C MPUMEHEHHUEM
M3Y4YEHHBIX CBOUCTB (puryp u (HhaxkTon

10

YMeHue omnepupoBaTh MOHSATUSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; IMAPAJUICIIBHOCTh U MEPHEHAUKYISIPHOCTD IPSIMBIX,
Yrojl MEXAY MNpPSIMbIMHU, IEPIECHANKYISAP, HAKIOHHAs, IPOECKIHNS,
nojno6ue puryp, no00HbIE TPEYTONBHUKHA, CAMMETPHSI OTHOCUTEIBLHO
TOYKH W TPAMOW; yYMEHHE pacClO3HaBaThb PABEHCTBO, CHUMMETPHIO
u nogoOue ¢Guryp, napayuieabHOCTh U MEPHEHANKYISIPHOCTh MPAMbBIX
B OKpY2KaloIlEeM MUpe

11

YMeHue onepupoBaTh NOHATHUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BenMUYMHA yIJIa, CHHYC W KOCHHYC yIJla TPEYrOJIbHHMKA), TUIOUIa/b;
yYMEHUE OIIEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPHUMEHATH (OpMyJBl MepuUMeTpa U IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOIIAJUA Kpyra, ooObema
IPSAMOYTOJIBHOIO IMAPAJIIEICIIUIIEa; YMEHUE NPUMEHATh NPU3HAKU
PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy I[ludaropa, TpuUroHomeTpuyeckue COOTHOILICHUS IS
BBIYMCIICHUS IUIMH, PACCTOSTHAM, IUTOLIAAECH

12

Ymenne wuzo0paxarh IUIOCKME GUTYpsl M HUX KOMOMHALUWH,
IPOCTPAHCTBEHHBIE (GUTYPBl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB IO  TEKCTOBOMY
WJIA CHMBOJIBHOMY OTTMCAHUIO

13

YMeHHE ONepupoBaTh MOHATUSAMM: NPSIMOYTOJbHAsg CHCTEMA
KOOpPAWHAT; KOOpPAWMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BENCHUE BEKTOpPA HA YHCIO, CKAISIPHOE IIPOU3BEICHUE
BEKTOPOB; yYMEHHE MCIOJIb30BATh BEKTOPBI W  KOOPJIWHATHI
IUIS IIPEJCTABIICHUS TaHHBIX U PELICHU 3a/1a4, B TOM YUCIIE U3 IPYTUX
y4eOHBIX MPEIMETOB U PEeaTbHON KUZHU

14

YMeHue omnepupoBaTh MOHATHSMH: CTOJOMKOBBIE U KpPYIOBBIE
auarpamMmbl, TaONMIbBI, cpenHee apuMeTHUYecKoe, MeauaHa,
HauOoJblllee M HauMEHbILIEE 3HAUEHUS, pazMax YHMCIOBOTO Habopa;
yMEHHME W3BJE€KaTh, HMHTEPIPETUPOBATH M  MPeoOpa3OBHIBAThH
uH(pOpMaIMIo, TPEJCTABICHHYI0 B TaOIWIaX W Ha JAHarpaMMax,
OTPaXKAIOIIYI0 CBOMCTBA U XaPAKTEPUCTHKH PEabHBIX IMPOIECCOB




U SBJICHWI; YMEHUE pPAClNO3HABATb HW3MEHUYMBBIC  BEJIMYUHBI
B OKPYXKaIOILIEM MUPE

15

YMeHue ornepupoBaTh MOHATUSIMHU: CIYYaWHBIA OMBIT (CITy4YalHBIN
AKCIIEPUMEHT), JJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIIy4alHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTh COOBITHS;
yMEHUE HaXOAUTh BEPOATHOCTH CIIYYaMHBIX COOBITHM B OMNBITaxX
C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMHU COOBITHUSIMU; YMEHHE pPElIaTh
3a/layd METOJIOM OPraHU30BaHHOrO mepedopa M C UCHOJIb30BAaHUEM
npaBUjla YMHOXXEHUS, YMEHUE OLEHUBATh BEPOSITHOCTU PEATbHBIX
COOBITUM W SIBJICHUM, MOHUMATHh POJIb MPAKTUYECKH JOCTOBEPHBIX
U MAaJIOBEPOATHBIX COOBITUH B OKpPYXAIOIEM MHUPE M B JKHU3HU;
3HAKOMCTBO C TIOHSITHEM HE3aBHUCHUMBIX COOBITHH; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIUX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOIAIINA H3YYCHHBI METOJ ISl PEIICHHS
3a7a4i, MPUBOAUTH MPUMEPHI MATEMATHUYECKHX 3aKOHOMEPHOCTEU
B IIPUPO/IC U )KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMaTUKHU
B HCKYCCTBE, ONMUCHIBAaTh OTAEIbHBIC BBIJIAOIIAECS PE3YJIbTATHI,
MOJYYEHHBIE B XOJ€ Pa3BUTHUS MAaTEMATUKU KaK HAyKHW, MPUBOJUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B OTEYECTBEHHOMU
Y BCEMUPHOHN UCTOPUHU

IlepedeHb 3JIEMEHTOB CoOiep:KaHusl, MpoBepsieMbIXx HA OI'D mo maTemaTnke

Kon [IpoBepsieMblii 3JIEMEHT COJIEPHKAHUS
1 Yucnia v BEIYUCIICHUS
1.1 HatypanbHhble u nenslie uncna. [Ipu3Haky A1eTMMOCTH LEbIX YHCEeT
1.2 OOBIKHOBEHHBIE W JCCSATHUYHBIE JPOOH, TPOIEHThl, OECKOHEUHBIC
NEepUOANYECKUE TpodU
1.3 PannonanpHbie uyncna. ApudMeTHdyecKkre omnepanuu ¢ panroHaIbHBIMU
yuciaamMu
1.4 JleiicTBuTenbHbIC YKcia. ApupMeTHIECKUE ONEPALUU C AeUCTBUTEIbHBIMU
YHUCIIAMU
1.5 [TpubnvxkeHHbIC BBIYUCIICHUS, TIPaBUIa OKPYTJICHUS, MMPUKHUIKA U OIICHKA
pe3yJibTaTta BEIYMCICHUN
2 AnreOpanyeckue BRIPKECHUS
2.1 bykBeHHbBIE BhIpakeHUs (BBIpaKEHUS C IEPEMEHHBIMHU )




2.2

Crenensb ¢ nenbiM nokazareneM. CTeNeHb C pallMOHAIBHBIM MTOKa3aTesIeM.
CBoiicTBa CTENEHU

23 MHoro4JIeHbI
24 | Anrebpanyeckasi qpoOb
2.5 ApudmeTnaeckuii KOPEHb HaTypaJbHON CTEIICHH. JevictBus
C apu(PMETHUECKUMU KOPHSIMU HATypallbHOM CTENIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 [enbie n apoOHO-panoHaNbHbIE YpaBHEHHs. CHCTEMBI U1 COBOKYITHOCTH
YpaBHEHUU
3.2 [enbie u qpoOHO-panmoHalIbHbIE HEpaBeHCTBA. CHCTEMBbI U COBOKYITHOCTHU
HEPABEHCTB
33 Pemenne TeKCTOBBIX 3a1a4
4 YucnoBele MOCIEI0BATETLHOCTH
4.1 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS TOCIEI0BATEILHOCTEN
4.2 Apudmernueckass U reoMmerpuyeckas nporpeccund. Popmyra CIOXKHBIX
IIPOLIEHTOB
5 OyHKIMN
5.1. | ®yskuus, cnocoObl 3amaHus (QyHkuuu. ['padux ¢ysakuun. OOacTh
ONpEJeNeHUs] M MHOXeCTBO 3HaueHud Gynkuuu. Hymm ¢yHkuumu.
[IpomexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl ¥ MUHUMYMBbI (QyHKkiuu. HawuOonbliee M HauMeHbllee
3HaueHuEe (DYHKIMU HA POMEXYTKE
6 KoopanHaTel Ha NpsIMOY U TNTOCKOCTH
6.1 KoopaunatHas npsimas
6.2 | JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH
7 ['eomerpus
7.1 ['eomerpudeckue GUTypsl U UX CBOMCTBA
7.2 TpeyrospHUK
7.3 MHOrOoyroapHuKH
7.4 OKpy»XHOCTb U KpyT
7.5 HN3mepeHne reoMeTpuyecKuX BEJIMYUH
7.6 BekTopsl Ha IITOCKOCTH




BepOSITHOCTB N CTaTHUCTHKA

8.1 OnucarenbHasi CTaTUCTHUKA
8.2 BeposiTHOCTB

8.3 Komb6uHaropuka

8.4 MHoxkecTBa

8.5 ['padsr




